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PREFACE. 


The  object  of  this  work  is,  as  its  title  indicates,  to  furnish,  in  as 
concise  a  manner  as  may  be  compatible  with  clearness,  a  condensed 
but  comprehensive  description  of  the  Modes  of  Practice  now  gene- 
rally employed  in  the  treatment  of  Surgical  Affections,  with  a  plain 
exposition  of  the  Principles  upon  which  those  modes  of  practice 
are  based. 

In  carrying  out  this  object  to  the  best  of  his  ability,  it  has  been, 
of  course,  necessary  for  the  author  to  have  regard  to  the  views  of 
other  surgeons,  in  both  this  and  other  countries,  and  he  has  not 
hesitated,  therefore,  to  avail  himself  freely  of  the  labors  both  of 
systematic  writers  and  of  those  who  have  illustrated  particular 
departments  of  surgery  by  monographs  and  special  treatises.  In 
making  use  of  the  work  of  others,  the  author  has  endeavored,  in 
every  instance,  to  give  due  credit  for  what  he  has  borrowed,  and, 
should  the  proper  acknowledgment  have  been  in  any  case  unfortu- 
nately neglected,  hereby  begs  the  reader  to  believe  that  the  omis- 
sion has  been  entirely  unintentional. 

In  revising  his  work  for  a  fourth  edition,  the  author  has  spared 
no  pains  to  render  it  worthy  of  a  continuance  of  the  favor  with 
which  it  has  heretofore  been  received,  by  incorporating  in  it  an 
account  of  the  more  important  recent  observations  in  Surgical 
Science,  and  of  such  novelties  in  Surgical  Practice  as  have  seemed 
to  him  to  be  really  improvements ;  and  by  making  such  changes  as 
have  been  suggested  to  him  by  enlarged  personal  experience  as  a 
Clinical  Teacher  and  Hospital  Surgeon. 

The  general  arrangement  of  the  volume  is  the  same  as  in  the 
previous  editions ;  all  parts  have  been  carefully  revised,  and,  though 
every  effort  has  been  made  to  limit  the  size  of  the  book,  so  much 
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new  material  has  been  introduced  as  to  require  the  addition  of 
more  than  fiftj^  pages. 

The  series  of  illustrations  has  been  very  much  improved  by  the 
introduction  of  a  large  number  of  original  cuts,  chiefly  from  pho- 
tographs of  patients,  and  from  drawings  by  the  author's  friends, 
Dr.  C.  B.  Nancrede  and  Dr.  J.  M.  Taylor.  In  the  case  of  the 
selected  cuts,  their  original  source  has  been  indicated  in  ever}' 
instance  in  which  this  could  be  ascertained. 

In  concluding  his  work,  the  author  ventures  to  express  a  hope 
that,  in  its  present  form,  his  volume,  though  necessarily  compen- 
dious in  its  mode  of  dealing  with  many  subjects,  may  be  considered 
as  affording  upon  the  whole  a  not  unsatisfactory  representation  of 
Modern  Surgery. 


2000  West  DeLancey  Place, 

Philadelphia,  September,  1885. 
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ERRATUM. 

On  page  887,  line  25,  for  "  peritoneum"  read  "  perineum." 


THE  PRINCIPLES  AND  PRACTICE 

OF 

SURaERY. 


The  word  Surgery,  or  Chirvrgery,  as  it  was  formerly  writt(>n,  is  derived 
from  the  two  Greek  words  ^tn^  (the  hand)  and  It^yov  (a  work).  In  its  ear- 
liest and  narrowest  sigiiifieation,  it  was  therefore  limited  to  eertain  manual 
o])erations,  whieh  we  aecordin<i-h'  find  that  the  surgeon  was  I'ormerly  in  the 
hal)it  of  executing  under  the  direction  and  guidance  of  the  physician,  who 
was  considered  as  occupying  a  higher  grade  in  the  profession,  and  who  took 
entire  charge  of,  and  was  rc^sponsible  for,  the  management  of  the  consti- 
tutional condition  of  the  patient.  In  the  modern  application  of  the  term, 
however,  surgery  embraces  a  far  wider  field  ;  and  hence  the  division  adopted 
in  France  into  internal  and  external  pathology,  is  in  some  respects  prefer- 
alde  to  that  into  medicine  and  surgxMy,  which  is  habitually  used  in  England 
and  in  this  country. 

The  consideration  of  surgical  affections  naturally  divides  itself  into  the 
discussion  of  (1)  Surgical  Injuries,  and  (2)  Surgical  Diseases.  These  will 
therefore  form  the  topics  of  the  principal  divisions  of  this  work.  As,  how- 
ever, the  condition  known  as  Inflammation,  or  the  Inflammatory  Process, 
with  the  corresponding  constitutional  state  designated  1)y  the  term  Inflam- 
matory Fever,  are  common  attendants  upon  both  classes  of  affections,  it 
will  be  convenient  to  consider  these  before  entering  upon  the  two  great 
divisions  of  the  subject ;  more  es])ecially  as  without  definite  ideas  as  to  the 
course  and  treatment  of  inflammation,  the  student  can  scarcely  hope  to  pursue 
his  further  investigations  into  surgical  science  with  either  pleasure  or  profit. 

It  will  likewise  be  convenient,  in  this  introductory  portion  of  the  work, 
to  consider  the  subjects  of  operations  in  general  and  the  use  of  ansEsthetics, 
together  with  the  lesser  manipulations  usually  classed  as  belonging  to  minor 
surgery,  and  the  various  amputations,  which  are  applicable  to  so  nmny 
different  lesions  and  morbid  conditions,  as  to  entitle  them  to  be  looked  upon 
rather  as  a  part  of  general  than  of  special  sm-gery. 


CHAPTER  I. 

IXFI.AMMATION. 

Inflammation,  or  the  Inflammatory  Process,  may  be  considered  from 
tAvo  points  of  view:  the  Pathological' and  the  Clinical.    In  discussing  it 
rlinically,  its  causes,  svmptoms,  course,  terminations,  and  treatment  will  be 
■3 
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INFLAMMATION. 


successivel_Y  dwelt  upon  ;  but  it  will  1)(!  l)(>tter,  in  tho  fir^t  placo,  to  examine 
briefly  into  what  is  known  of  its  nature  and  pathological  plienomena. 


Pathology  of  Inflammation. 

Inflammation  was  formerly  considered  as  a  disease,  an  entit}^  a.  some- 
thing superadded  to  the  natural  condition  of  the  part.  This  view  is  now 
almost  universally  abandoned,  and  authors,  though  differing  as  to  the 
proper  explanation  to  be  given  of  many  of  the  phenomena  of  inflammation, 
are,  I  think,  generally  agreed  that  those  phenomena  are  mere  modifica- 
tions of  the  phenomena  of  natural,  textural  life.  These  changes,  Avhich  are 
always  due  to  the  action  of  an  irritant,  no  matter  whence  derived,  may  l)e 
observed  as  affecting  the  phenomena  respectively  of  function,  nutrition,  and 
formation,  and  in  each  the  changes  are  primarily  in  the  direction  of  excess. 

Changes  of  Function  Thus,  as  regards  function,  the  first  efl"ect  of 

an  irritant  upon  muscular  fibre  is  to  i)r(Mliice  contraction  (an  increased  func- 
tional activity  ),  followed  by  nutritive  changes,  and,  possibly,  the  formation 
of  new  material,  pus,  etc.  Irritation  involving  a  nerve  of  special  seni-e  will 
similarly  be  attended  in  the  first  place  by  functional  disturbances,  flashes 
of  light  and  photophobia  in  the  case  of  the  optic,  and  tinnitus  aurium  and 
increased  sensitiveness  to  sound  in  the  case  of  the  auditory  nerve.  The 
application  of  an  irritant  to  a  secreting  gland  will,  in  the  same  way,  cause 
excessive  functional  activity,  manifested  by  increased  secretion.  The 
increased  functional  activity  may  in  any  case  be  succeeded  by  perverted 
or  diminished  action. 

Changes  of  Nutrition. — The  consideration  of  the  modified  phenomena 
of  nutrition  which  are  due  to  inflammation,  brings  up  the  question  of  the 
share  taken  by  the  blood  and  its  containing  vessels  in  the  process  under 
discussion.  That  the  quantity  of  blood  in  an  inflamed  part  is  increased, 
and  that  the  size  of  its  bloodvessels  is  greater  than  in  corresponding  unin- 
flamed  structures,  was  so  patent  as  to  have  been  the  subject  of  early  obser- 
vation ;  and  hence  it  is  not  surprising  that,  in  the  absence  of  more  accurate 
investigations,  all  the  phenomena  of  inflammation  should  have  been  attrib- 
buted  (  as  was  the  case  for  many  years)  to  what  w^as  called  an  "  alter(^d 
activity  of  the  bloodvessels."  Modern  pathology  has,  however,  shown  that 
nutrition  and  formation  are  due  to  cell-action,  and  that  the  office  of  the 
bloodvessels  is  purely  that  of  a  servant,  to  bring  new  material,  and  to 
remove  that  which  is  effete  and  useless. 

Hypersemia. — While,  as  has  been  said,  the  quantity  of  blood  is  increased 
in  a  part  which  is  inflamed,  or  in  which  the  inflammatoiy  process  is  in  pro- 
gress, this  ini'i-casc,  or  H ij rn m ia,  is  not  necessarily  a  part  of,  nor  in  any 
way  connected  with  inflammation.  A  simple  reference  to  any  of  the  erec- 
tile tissues  of  the  body  will  suffice  to  illu.strate  this  point.  Again,  there 
may  be  a  true  hypersemia,  dependent  on  purely  mechanical  causes,  such  as 
the  application  of  a  tight  bandage,  the  pressure  of  a  tumor  preventing  the 
return  of  venous  blood  from  a  part,  or  a  diminution  of  the  natural  elas- 
ticity of  the  walls  of  the  bloodvessels  themselves,  not  an  unfrequent  coin- 
cidence of  the  general  loss  of  tone  which  usually  attends  advanciii"-  a<>'e. 
These  forms  of  hyperamiia,  whi(;h  arc  always  passive  and  due  to  mechani- 
cal causes,  are  properly  designated  by  the  term  Congestion,  which  miy-ht 
well  be  reserved  for  these  conditions;  the  form  of  hypersemia  which  manv 
Avriters  have  called  Active  Congestion  being  more  convenientlv  distin- 
guished by  the  name  Fluxion  (a  term  used  by  Billroth),  or  Determination 
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Determination  is  essentially  an  active  condition.  It  is,  as  Ave  shall  here- 
after see,  clinically  speaking,  the  first  stage  of  Inflammation.  A  familiar 
example  is  the  active  hypersemia  of  the  mammary  gland  which  is  apt  to 
occur  a  few  days  after  parturition,  and  Avhich  is  sometimes  Avith  difficulty 
prevented  from  running  into  al)solute  inflammation  of  the  part.  While  de- 
termination has  been  spoken  of  as  an  active  condition,  it  is  not  to  be  looked 
upon  as  a  cause  of  the  nutritive  and  other  changes  which  accompany  it  in 
the  inflammatory  process,  but  rather  as  caused  by  them.  As  Mr.  Simon 
has  well  put  it,  "A  part  does  not  inflame  because  it  receives  more  blood. 
It  receives  more  blood  because  it  is  inflamed." 

The  vessels  of  an  inflamed  part  are  then  enlarged.  Whether  this  enlarge- 
ment is  primary  or  not,  has  been  doubted.  As  Ave  have  seen  that  the  first 
effect  of  an  irritant  is  to  increase  functional  activity,  and  as  contraction  is 
the  manifestation  of  functional  activity  proper  to  the  vessels  in  a  state  of 
health,  it  would  be  natural  to  infer  that  the  primary  effect  Avould  be  coii- 
traction.  As  a  matter  of  observation,  it  is  found  that  the  condition  varies 
according  to  the  nature  of  the  irritant  employed,  and,  as  F.  DarAvin  sug- 
gests, may  depend  upon  Avhether  the  inhibitory  or  constrictor  fibres  of  the 
vaso-motor  nerves  are  most  affected.  When  the  inflammatory  process  is 
established  in  a  part,  there  can  be  no  question  that  its  vessels  are  dilated. 
This  fact,  as  regards  the  arteries  and  veins,  has  been  a  matter  of  common 
observation  from  the  days  of  Hunter  to  our  OAvn,  and  as  regards  the  capil- 
laries it  has  been  repeatedly  established  by  the  noAv  classical  microscopic 
observations  of  the  web  of  the  frog's  foot  or  bat's  wing.  Not  only  are  the 
arteries  dilated  in  inflammation,  thus  admitting  more  blood,  but  they  be- 
come elongated  and  tortuous ;  they  haA^e  also  been  observed  to  become 
pouched  at  points,  presenting  at  different  parts  of  their  walls  aneurismal  or 
fusiform  dilatations.  The  red  corpuscles  of  the  blood  likcAvise  find  their 
AA^ay  into  A^essels  Avhich,  in  the  uninflamed  state,  Avere  too  narroAv  to  admit  of 
their  entrance. 

More  blood  is  brought  to  an  inflamed  part  than  the  same  part  Avould  re- 
ceive in  health,  and  more  blood  is  likoAvise  carried  through  it  when  inflamed 
than  when  healthy.  This  Avas  shoAvn  by  an  experiment  of  Lawrence, 
drawing  blood  from  both  arms  of  a  patient  Avho  had  a  whitloAv  on  one 
hand  and  not  on  the  other.  With  regard  to  the  immediate  cause  of  the 
hvperaemia  of  inflammation,  it  Avould  appear  to  be  due  to  an  incr(>ased 
attraction  exerted  by  the  tissues  of  the  inflamed  part  upon  the  blood  circu- 
lating within  its  minute  vessels.  This  theory,  the  germ  of  Avhich  may  lie 
found  in  the  Avritiugs  of  Haller,  seems  more  consonant  Avith  Avhat  is  knoAvn 
of  the  textural  changes  Avhich  occur  in  inflammation  than  either  the  noAV 
exploded  view  of  an  increased  activity  of  the  vessels  themselves,  or  the 
notion  of  a  vis  a  tergo  Avhich  Avould  make  the  hypera^mia  due  to  increase 
of  the  heart's  action,  an  increase  Avhich,  as  AA^e  shall  see  hereafter,  is  rather 
an  effect  than  a  cause  of  the  inflammatory  process. 

Blood-changes. — Beside  the  changes  Avhich  are  observed  in  the  blood- 
vessels, in  the  course  of  inflammation,  the  blood  itself  undergoes  certain 
alterations. 

The  red  corpuscles  adhere  together  l)v  their  flat  surfaces,  forming  aggre- 
gations or  clusters,  and  tend  to  produce  th(^  stagnation  \vlii(  li  is  observed 
in  the  capillary  circulation  under  the  microscope.  In  the  later  stages  of 
inflammation,  the  number  of  red  corpuscles  falls  considerably  beloAV  the 
normal  standard. 

The  white  corpuscles  appear  to  be  increased  in  numlier  in  the  l)lood  of  an 
inflamed  part.  It  is,  however,  doubtful  Avhether  this  increase  be  absolute 
or  only  relative,  the  number  of  red  corpuscles,  as  has  been  seen,  rapidly 
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diminishing  as  the  inflammation  continues.  The  white  corpuscles  adhere 
to  the  sides  of  the  vessels,  and  thus  further  increase  the  tendency  to  stag- 
nation of  the  circulating-  fluid. 

The  proportion  of  fibrin  in  the  blood  is  notably  increased  in  inflamma- 
tion. It  is  estimated  bv  Andral  and  Gavarret  that  its  proportion  may  rise 
from  21  in  1000  parts  to  10  per  1000.  The  albumen  and  salts  of  the  blood 
are  somewhat  reduced  in  amount,  and  the  proportion  of  water  somewhat 
increased  by  the  inflammatory  process. 

Owing  to  the  changes  in  the  constitution  of  the  blood  in  inflammation, 
its  mode  of  coagulation  differs  from  that  of  blood  in  the  normal  state.  The 
(■rassamentum  or  clot  forms  more  slowly  than  in  health,  and  is  smaller  and 
firmer  in  consistence.  The  slowness  of  coagulation  and  the  increased  cohe- 
siv^eness  of  the  red  corpuscles  allow  the  separation  of  the  fibrin  and  white 
corpuscles  to  take  place  before  the  process  of  clotting  is  completed,  and  this 
gives  rise  to  the  peculiar  appearance  which  is  known  as  the  buffy  coat. 
This  buffy  or  fibrinous  coat  is  somewhat  contracted  and  elevated  at  the 
sides,  and  depressed  in  the  centre,  whence  the  clot  of  inflammatory  blood 
is  said  to  be  cupped. 

Other  nutritive  changes. — The  modifications  of  the  phenomena  of  nutri- 
tion due  to  inflammation  are  not  confined  to  the  blood  and  bloodvessels. 
Important  changes  take  place  in  the  parenchymatous  tissues,  and  it  is  in- 
deed in  these  that,  according  to  Virchow,  the  first  manifestations  of  the 
inflammatory  process  are  to  be  traced. 

The  parenchymatous  tissues  become  sivoUen,  the  swelling 'being,  accord- 
ing to  Virchow,  due  to  the  fact  that  the  cells  of  the  part  become  enlarged, 
through  the  absorption  of  new  material ;  this  power  of  taking  up  an  in- 
(!reased  quantity  of  material  is,  according  to  the  doctrines  of  the  cellular 
l)athology,  inherent  in  the  cells  themselves,  and  not  dependent  upon  any 
previously  established  modification  in  the  vascular  or  nervous  state  of  the 
l)art.  According  to  Billroth,  however,  the  first  step  is  a  distention  and 
increased  pressure  in  the  capillaries,  a  larger  quantity  of  blood  plasma  than 
in  the  normal  state  thus  passing  into  the  surrounding  tissues,  the  swelling 
of  which  is  therefore  only  a  secondar}^  phenomenon. 

The  nervous  tissues,  likewise,  doubtless  undergo  modification  in  the  in- 
flammatory process,  and  by  a  form  of  reflex  action,  which  it  would  be 
foreign  to  the  scope  of  this  work  to  consider,  react  in  time  upon  both  blood- 
vessels and  parenchyma. 

The  swelling  of  the  parenchymatous  tissue,  which  is,  according  to  Vir- 
chow, at  first  scarcely  distinguishable  from  a  true  hypertrophy,  and  which 
may  be  conveniently  designated  as  temporary  hypertrojjhy,  together  with 
the  accompanying  vascular  and  nervous  changes,  correspond  to  what  will 
be  hereafter  spoken  of  as  the  first  stage  of  infiammation. 

Formative  Changes  :  Lymph  and  Pus. — The  third  series  of  changes 
to  l)e  noticed  as  due  to  inflammation,  are  the  formative,  consisting  in  the 
formation  of  the  substances  known  to  surgeons  as  lymph  and  pus.  A  mi- 
croscopic examination  of  inflamed  tissue,  made  at  a  period  varyino-  from  a 
few  to  twenty-four  hours  after  the  commencement  of  the  inflammation, 
shows  the  part  to  be  filled  with  a  large  number  of  cells,  about  o--  of  aii 
inch  in  diameter,  spherical  or  nearly  so,  pellucid,  and  colorless,  or  gTavish- 
white.  The  origin  of  these  cells,  which  are  commonly  called 'z?/'m»///ce//.s 
or  corpuscles,  and  which  form  the  corpuscular  elemeiit  of  what  is  known 
as  inflammatory  lymph,  cannot  be  said  to  be  positively  determined  The 
doctrine  which  was  generally  received  a  few  years  ago,  and  which  taught 
that  the  lymph  c()ri)usc]cs  resulted  from  molecular  aggregation,  in  a  sub- 
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Fig.  1. 


stance  exuded  from  the  bloodvessels  in  a  fluid  condition  and  subsequent!  \- 
coag-ulated,  is  now  almost  universally  abandoned ;  and  the  three  theories 
Avhich  at  present  chiefly  divide  the  suffrages  of  pathologists  are,  (1)  Vir- 
ehow's,  which  looks  upon  the  new  cellular  elements  as  the  result  of  prolifer- 
ation^ of  pre-existing  cells ;  (2)  Cohnhcim's,  which  regards  the  cells  of  in- 
flammatory lymph  as  identical  with  the  white 
blood-corpuscles  and  cells  found  in  the  lymph- 
atic vessels :  as  identical,  in  fact,  with  the 
wandering  cells'^  which  Eecldinghausen  has 
described  as  existing  in  connection  with  the 
ordinary  connective-tissue  corpuscles ;  and  (3) 
Strieker's,  which  ascribes  the  new  cells  to  a 
retrograde  metamorphosis  of  tissue,  in  which 
the  part  returns  to  the  embryonic  condition  ; 
the  basis-substance  itself,  as  well  as  the  pre- 
viously existing  cells,  thus  taking  a  share  in 
the  new  production.'*  Inflammatory  lymph, 
as  ordinarily  observed  by  the  surgeon,  is  a 
yellowish  or  grayish-white,  semi-solid  sub- 
stance, which  is  somewhat  elastic  and  semi- 
transparent,  resembling  a  good  deal  the  buffy 
coat  of  an  inflammatory  clot.  Chemically,  it  consists  of  fibrin  with  an 
admixture  of  oily  and  saline  matters,*  while  when  examined  microscopi- 
cally it  is  found  to  contain  fibrils'  and  corpuscles  (which  have  already  been 
referred  to),  in  varying  proportion.  The  fihrillous,  or,  as  Paget  calls  it. 
fibrinous  element  of  lymph,  is,  according,  to  that  author,  probably  exuded 
from  the  capillary  bloodvessels  in  a  fluid  state,  and  subsequently  coagu- 
lated ;  that  there  is  in  inflammation  an  exudation  from  the  capillaries  into 


Corpuscles  and  filaments  in 
lymph.    (Benxett  ) 


*  It  would  appear  from  the  observations  of  Vircbow  and  others,  that  new,  may 
originate  from  previously  existing  cells,  by  one  of  two  processes,  viz.,  (1)  division, 
and  (2)  endogenous  growtli,  or  the  formation  of  new  cells  within  the  cavity  of  the  old. 
The  lirst  process,  or  that  of  simple  division,  is  much  the  more  common,  and  is  that  to 
which  the  term  proliferation  is  habitually  applied.  The  first  thing  observed  in  this 
process  is  the  enlargement  of  the  nucleolus,  which  subsequently  becomes  constricted 
in  the  middle,  and  finally  divides  into  two.  Afterwards  the  nncleus,  and  finally  the 
cell  itself,  undergoes  similar  changes,  and  thus  from  one,  two  or  more  new  cells  are 
developed.  The  second  process,  that  of  endogenous  cell-formation,  is  extremely  sel- 
dom met  with,  and  indeed  the  possibility  of  its  occurrence  has  been  doubted  by  some 
writers.  It  is  said  sometimes  to  occur  normally  in  cartilage,  the  supra-renal  capsules, 
the  pituitary  body  (KciUiker),  and  tlie  thymus  gland  (Virchow)  ;  and  has,  according 
to  Paget,  been  met  with  in  certain  encephaloid  and  epitheliomatous  tumors. 

*  These  cells,  in  common  with  many  others,  possess  a  power  of  spontaneous  move- 
ment which,  from  its  resembling  that  of  the  ammhu,  has  been  called  anmhoid  or  amoelxi- 
form;  they  probably  originate  in  the  lymphatic  system,  from  which  they  pass  into 
the  bloodvessels,  wandering  thence  into  the  surrounding  tissue,  where  they  may  be- 
come fixed,  or  whence  they  may  wander  back  again  and  re-enter  the  circulation. 

*  According  to  Strieker,  the  theory  of  the  migration  of  cells  is  based  on  an  illusion  ; 
the  supposed  "wandering"  is  simply  the  rapid  conversion  of  basis  substance  into 
cells,  and  the  reconversion  of  cells  into  basis  substance  ;  in  other  words,  it  is  the 
ininge  seen  under  the  microscope  that  wanders,  and  not  the  cell  itself.  (Article  on 
Pathology  of  Inflammation.    Inlernadomd  Enajcloprndia  of  Surgery,  vol.  i.  p.  3.5.) 

*  According  to  Hoppe-Seyler,  the  lymph  corpuscle  contains  glycogen  while  its  power 
of  movement  continues,  but  upon  becoming  rigid  (transformation  into  pus  cell)  loses 
its  glycogen  and  contains  sugar. 

^  Paget  speaks  of  ^fibrinous  and  corpuscular  lymph,  this  division  corresponding  pretty 
closely  to  that  of  Williams  and  others  into  plastic  and  aplastic,  and  to  that  of  Roki- 
tansky  into  fibrinous  and  croupous  lymph.  Inflammatory  lymph  is,  however,  essentially 
the  same  under  all  circumstances,  though  tlie  relative  proportion  of  its  constituents 
may  vary  in  different  cases. 
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the  surroundin<r  tissue,  is.  as  we  have  ah'eady  seen,  in  accordance  with  the 
doctrines  of  BiHroth  and  other  modern  German  patholojj-ists ;  and  it  is  to 
this  exudation  that  the  characteristic  succulence  of  intlanied  parts  is  due. 
It  cannot,  however,  I  thinl<,  be  considered  as  esta))lislied  that  this  exuda- 
tion takes  any  direct  part  in  tlie  formation  of  lymph.  According-  to  IJill- 
roth,  during-  the  active  cell-wandering  which  has  been  described  as  taking 
place  in  an  inflamed  part,  the  tilanuuitary  intercellular  substance  of  the  con- 
nective tissue  itself  gradually  changes  to  a  homogeneous,  gelatinous  sub- 
stance.^ Hence  it  would  ajiiiear  not  improbable  that  both  elements  of  in- 
flammatory lymph  may  originate  in  pre-existing  structures,  the  corpuscular 
from  an  increase  in  the  number  of  wandering  cells,  from  proliferation  of 
the  ordinary  connective-tissue  cells,  or  from  both  sources,  as  well  as  from 
a  return  of  the  basis  substance  to  an  embryonic  condition,  and  the  fibrinous 
element  also  from  a  transformation  of  the  intercellular  substance. 

Lymph  is  said  to  be  absorbed,  to  be  developed  into  new  tissue,  or  to  un- 
dergo various  forms  of  degeneration.  In  some  cases  where  absorption  of 
lymph  is  supposed  to  have  taken  place,  it  is  probable  that  the  true  patho- 
logical condition  has  been  rather  the  temporary  hyperti-ophy  before  referred 
to,  due  to  the  nutritive  changes  introduced  by  inflammation,  without  any 

lymph  having  been  really  jiroduced.  There 
Fig.  2.  fail  he  no  doubt,  however,  that  lymph  can 

^  actually  disappear  by  a  process  which  may 

/       f:  /     '5*^  properly  called  absorption,  as  is  not  un- 

^./^  #  /\    ...^  ^  frequently  seen  in  cases  of  iritis.  When 

/  '        |j       lymph  is  absorbed,  the  lymph  corpuscles 

f"^1       jiiay  be  gradually  utilized  in  the  normal 
y'"'!-^.;  nutrition  of  the  part,  being  converted  into 

|.J!^  '  •     ,   :,•       ordinary  connective-tissue  corpuscles,  or 

'  ^       '^^'^  ^ff       may  possibly  resume  their  migratory  habits 
^^^^  ;  ,  -:r0r^^'i^       and  re-enter  the  circulation.    In  the  devel- 

^'I  °  opment  of  lymph  into  new  tissue,  it  passes 

through  the  fibro-cellular  condition,  be- 

Fibro-plastio  and  fusiform  ceUs  from      ,.,,,.^1  -..rUw.K    4.^ J„„,l    -l  c  ^.^      a  1. 

,     „       ...       „.      \ond  which,  indeed,  it  frequently  does  not 

recent  lymph  on  the  pericardium.    Sim-     •   ,  t     •      i  •  •   1      1  •  1 

iiar  cells  are  found  in  gianuiatious.  advaiice.  It  IS  this  material  which  consti- 
(Benneti.)  tutes  the  adhesions,  bands,  etc.,  which  are 

so  frequently  met  Avith  after  the  inflamma- 
tory process  has  subsided.  Lymph  that  undergoes  development  becomes 
vascular ;  new  vessels  appear  in  it,  apparently  originating  from  those  in 
the  surrounding  tissues,  and  form  a  capillary  network  throuuh  which  the 
circulation  is  carried  on.  It  is  somewhat  doubtful  as  vet  whether  any  pro- 
duction of  nerve-fibres  takes  ])lace  in  lymph  that  has  become  developed 
into  new  tissue.  The  lymph  corpuscles  during  the  process  of  development 
pass  through  the  forms  which  have  been  variously  designated  as  plastic 
cells,  fibro-cells,  fibro-plastic  or  caudate  cells,  etc.  (see  Fig.  2). 

Lymph  may  undergo  various  forms  of  degeneration,  as  the  calcareous 
fatty,  or  granular  (the  degenerated  lymph  cells  forming  the  so-called  granule 
or  granular  cells,  inflammatory  globules,  etc.);  it  may  become  the  seat  of 
l)igmentary  deposits,  or,  when  exposed  to  the  air,  may  form  shrivelled  and 
horny  masses  of  eff"ete  material. 

Finally  (a  frequent  change),  lymph  may  be  transformed  directly  into 
pus;  the  second  stage  of  inflammation,  that  of  lymph  formation  {lymjihi- 

'  Vin:liow  also  refers  to  this  lk,uefacAwn  (as  he  calls  it)  of  the  intercellnlar  substance 
of  connective  tissue,  as  accompanying  proliferation.    Strieker,  as  already  remarked 
maintains  that,  in  mliammation,  the  entire  tissue  returns  to  an  embryonic  coiuii  ion 
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zalion,  h/mphogenesis),  ihvn  pai^sing'  into  the  third  stage,  or  that  of  pus 
t'oi'ination  ( pijogenesis). 

Pus  is  a  creamy,  whitish-yellow  fluid,  sometimes  having-  a  greenish  tinge, 
thick,  opaque,  smooth,  and  slightly  glutinous  to  the  touch,  with  a  faint 
odor  and  slightly  sweetish  taste.  It  is  of  variable  specific  gravity,  ranging 
from  1.021  to  1.042,  and  is  neutral  or  slightly  alkaline  in  its  reaction.  This 
description  is  to  be  understood  as  applying  to  what  is  called  healthy  or 
laudable  pus,  derived  from  an  ordinary  suppurating  wound  in  a  person  of 
<jood  constitution.  Beside  this  form,  surgeons  speak  of  sanious  pus  (mixed 
or  tinged  with  blood),  ichorous  pus  (when  it  is  thin  and  acrid),  and  curdi/ 
pus  (when  it  contains  cheesy -looking  flakes).  Muco-pus  and  sero-pus  are 
of  course  pus  mixed  respectively  with  mucus  and  serum.  CJu'viically,  pus 
contains  water,  albumen,  pyine  (which  ap- 
pears to  be  almost  idiuitical  with  fibrin), 
fatty  matters,  and  salts.  When  formed  in 
connection  with  diseased  bone,  pus  has  been 
found  to  contain  2^  per  cent,  of  the  granular 
])hosphate  of  lime,  and  Mr  Coote,  in  Holmes's 
System  of  Surgery,  (juotes  from  a  paper  by 
Dr.  Gibb,  of  Canada,  ten  cases  in  which  pus 
presented  a  blue^  color  from  containing  the 
cyanuret  of  iron.  Orange-colored  pus  has 
been  observed  by  Delore,  Broca,  Verneuil, 
and  other  surgeons.^ 

Under  the  microscope,  pus  is  found  to 
consist  of  corpuscles  floating  in  a  homo- 
g-encous  liquid  (liquor  puris).  These  cor- 
puscles, which  are  variably  termed  pus  cor- 
puscles, pus  globules,  or  pus  cells,  have  a 
diameter  ranging  from  ^^Viyth  to  ^^^Vu^^^  of 
an  inch.  They  usually  contain  several  nuclei,  which  become  appar(>nt 
upon  the  addition  of  acetic  acid.  AYith  these  pus  corpuscles  there  are  com- 
monly found  granular  matter,  shreds  of  fibrin,  and  disintegrated  lymph- 
corpuscles.  The  above  description  applies  to  what  must  be  called  dead  pus- 
celTs,'  the  living  cells  possessing  the  power  of  active  amoeboid  movement, 
and  corresponding  in  every  respect  with  the  ioa,ndering  cells  already 
referred  to. 

It  is  even  more  difficult  to  speak  positively  of  the  origin  of  the  pus-cell 

'  Billroth  and  others  speak  of  Jilne.  sup/nmifion,  rt'sultiiig  from  the  development  of 
small  ve<;etable  or;^anisins  in  tlie  pas  of  a  wound,  but  the  coloring  matter  (whicii, 
ac(!Ording  to  Seiillot,  pertains  not  to  the  pus-cells  but  to  th(^  liquor  puris,  and  may 
also  be  found  in  the  serum  of  the  blood)  has  been  isolated  in  a  crystalline  form  by 
Fados,  who  calls  it  pijocijanine ;  it  is  believed  by  Roucher  and  Jacquin  to  be  of  vege  - 
table origin.  Longuet  recognizes  three  varieties  of  blue  suppuration,  viz.,  (1)  that 
due  to  a  change  in  the  fluids  of  the  part  (true  blue  suppuration)  ;  (2)  that  due  to  the 
development  of  vegetable  organisms  ;  and  (3)  a  third  variety,  which  he  calls  ci/aiio- 
clirosis,  which  he  believes  to  be  due  to  the  presence  of  an  unknown  substance,  and 
which  occurs  epidemically,  and  particularly  when  the  atmosphere  is  charged  with 
ozone. 

2  The  color  of  ornvge  pus  is,  according  to  Robin,  due  to  the  presence  of  hematine  or 
crystals  of  hematoidine  ;  it  is  often,  though  not  exclusively,  met  witli  in  pysemic 
cases,  and  is  believed  by  Verneuil  to  indicate  the  existence  of  some  grave  constitu- 
tional condition,  such  as  alcoholism,  diabetes,  phosphaturia,  etc.  I  have  myself, 
however,  seen  it  so  often  in  wounds  of  patients  who  were  doing  and  continued  to  do 
perfectly  well,  that  I  have  ceased  to  attach  to  it  any  prognostic  significance. 

3  The  absence  of  glycogen  may,  according  to  Hoppe-Seyler,  serve  to  distinguish  tlie 
pus-cell  from  the  lymph-corpuscle.    (See  note  4,  p.  37.) 


Fig.  3. 


Pus  corpuscles,  a.  From  a  hoalth- 
ily  granulatini;  wouud.  b.  From  au 
abscess  in  the  areolar  tissue,  c.  The 
same  treated  vvitli  dilute  acetic  acid. 

d.  From  a  sinus  iu  bone  (necrosis). 

e.  Migratory  pus-corpuscles.  (Eind- 

FLIirSCH.) 
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than  of  that  of  the  lyini)li-corpiisclo.  In  many  cases  (as  in  abscesses)  tfic 
former  seems  to  orig-inate  directly  from  the  latt(>r  bv  a  simple  litiuefactiou 
of  the  gelatinous  intercellular  substance  of  lymph  (p.  38)  ;  but  in  other 
instances  the  pus-cell  appears  to  have  a  different  source. 

Yirchow  and  other  observers  believe  that  pus-corpuscles  originate  from 
rapid  proliferation  {luxuriation)  of  connective-tissue  and  other  nucleated 
cells,  Avhile  Cohnheim,^  on  the  other  hand,  nuiintains  that  the  sole  origin  of 
the  pus-corpuscle  is  the  migration  by  amoeboid  movement  of  the  white  blood- 
corpuscles  through  the  vascular  walls.^  Prof.  Strieker,  again,  denying  the 
migration  of  cells,  maintains  that  pus  is  formed  by  the  return  of  tissue — 
basis-substance  as  well  as  cells — to  an  embryonic  condition,  setting  free 
masses  of  protoplasm  which  divide  into  amoeboid  cells,  these  being  mingled 
with  granules,  shreds  from  the  cell-network,  and  portions  of  tissue-rfefi/xs- 
which  lose  their  connection  with  surrounding  parts  before  the  suppurative 
process  is  completed ;  whil(>  Schiif  declares  that  pus-cells  arise  by  prolifera- 
tion of  the  endothelial  cells  of  the  vessels  of  the  inflamed  part,  a  catarrhal 
condition  of  the  lining  coats  of  the  vessels  thus  causing  a  true  suppuration 
in  the  blood,  before  its  occurrence  in  the  parenchymatous  tissues. 

Destructive  Changes  due  to  Inflammation  ^We  have  now 

traced  inflammation  through  its  nutritive  and  formative  changes,  consider- 
ing in  succession  the  temporary  hypertrophy  from  cellular  enlargement,  and 
the  development  of  lymph  and  of  pus,  both  forms  of  new  material  derived 
from  pre-existing  elements  in  the  part  inflamed.  We  have  next  to  consider 
the  inflammatory  process  as  aff'ccting  already  formed  tissue  in  another  way, 
namely,  by  degeneration  or  liquefaction.  The  application  of  an  irritant, 
such  as  a  blister,  excites  the  inflammatory  process,  causing  the  formative 
changes  which  have  been  described,  to  occur  beneath  the  cuticle.  But  the 
cuticle  itself  undergoes  a  change,  and  is  thrown  off"  as  effete  material,  leav- 
ing a  raw  surface  or  abrasion.  If  the  irritant  act  with  greater  intensity  (as 
in  the  case  of  a  burn),  the  destructive  effect  will  be  greater,  the  superficial 
tissues  being  thrown  off'  in  larger  or  smaller  masses,  and  an  ulcer  ))eing 
left.  When  the  process  is  accomplished  by  the  death  of  visible  particles,  it 
is  called  sloughing  or  gangrene,  and  the  separated  parts  are  called  sloughs  ; 
when  the  particles  thrown  off  by  the  destructive  action  are  indistinguish- 
able to  the  eye,  the  process  is  called  ulceration.  Ulceration  and  gangrene 
cannot  be  looked  upon  as  essential  parts  of  the  inflammatory  process  ;  thev 
are  indeed  often  regarded  as  terminations  or  effects  of  inflammation  ratht'r 
than  as  themselves  parts  of  the  process  in  question. 

Pathological  Summary — Let  us  now,  before  entering  upon  the 
clinical  study  of  inflammation,  briefly  recapitulate  what  has  been  said  as 
to  its  pathological  phenomena.    The  inflammatory  process,  according  to 


'  Mr.  Willi  am  Addison,  more  than  a  third  of  a  century  ago,  maintained  "  that  pus 
corpuscdes  of  all  kinds  are  altered  colorless  blood-corpuscles  ;  and  tliat  ...  no  new 
elementary  particles  are  formed  by  any  inflammatory  or  diseased  action'"'  '(See  his 
"  Experimental  Researches,"  etc.,  in  Tmiis.  Prov.  Med.  and  Surg.  Asaoc  '  vol  xi  pp 
247-253  )  Dr.  Augustus  Waller  also,  in  1846,  described  the  passage  of  white  blood 
corpuscles  through  tlie  walls  of  tlie  capillaries. 

2  Dr.  Richard  Caton,  however,  concludes,  from  observations  on  tlie  fro"  fish  and 
tadpole,  that  (1)  the  migration  of  white  corpuscles  is  due  not  to  amocbaform  move 
ments,  but  to  congestion,  as  m  the  case  of  escape  of  red  corpuscles  and  that  C'^  sun 
puration  may  exist  without  migration  ausivanderunr,")  and,  on  the  other'hand 
migration  may  exist  without  suppuration  {Journ.  of  Anat.  and  PJu/siof  Nov  liS^O^' 
Strieker,  as  already  remarked,  believes  that  the  whole  theory  of  mi-ra'tion  is  I  !i 
upon  an  optical  illusion.  Jo  b  oasea 
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the  degree  of  irritation  present,  modifies  the  phenomena  of  natural  textural 
life  as  regards  function,  nutrition,  and  formation  :  in  each  case  the  modifica- 
tion is  primarily  in  the  direction  of  excess.  As  regards  f  unction,  there  is 
first  increased  activity,  followed  by  perversion,  and  eventually,  perhaps?,  by 
diminution  or  even  total  abolition.  The  nutritive  changes  are  shown  in  an 
altered  state  of  the  vascular  system  of  the  part  (hyperajmia,  determination)  ; 
in  an  altered  state  of  the  blood  itself ;  in  an  altered  condition  of  the  paren- 
chyma (temporary  hypertrophy) ;  and  in  a  change  as  regards  the  neurotic 
condition,  which  doubtless  reacts  upon  both  vessels  and  parenchyma.  The 
formative  changes  consist  in  the  production  of  lymph  and  of  pus.  There 
may  be  also  a  destinwtion  of  existing  tissue,  resulting  in  its  being  thrown 
Oil"  as  effete  material  by  the  process  of  ulceration  or  gangrene. 

Clinical  View  of  Inflammation. 

In  the  clinical  study  of  inflammation,  there  are  to  be  considered  succes- 
sivelv  its  causes,  its  symptoms,  its  course,  its  terminations,  and  its  treat- 
ment in  its  various  stages  and  conditions. 

Causes. — The  caitses  of  inflammation  may  be  divided  into  the  jyredis- 
jMsing,  and  the  exciting  or  determining  causes.  The  predisposing  causes 
may  be  said,  in  general  terms,  to  be  any  circumstances  which  impair  the 
general  health  of  an  individual,  or  which  render  his  tissues  less  capable  of 
resisting  the  injurious  influences  to  which  they  may  be  subjected.  Thus 
the  various  conditions  of  a  person's  life,  the  nature  and  amount  of  food 
which  he  consumes,  the  thermometric  and  other  meteoric  conditions  to 
which  he  is  subj(;cted,  the  nature  of  his  occu])ation,  his  having  been  affected 
with  various  diseases  at  previous  periods  of  life,  even  his  age,  temperament, 
etc.,  may  all  be  considered  at  times  as  causes  predisposing  to  the  develop- 
ment of  the  inflammatory  process.  The  exciting  or  determining  causes 
are  usually  said  to  be  either  local  or  constitutional,  arising  either  from 
without  or  from  unthin.  I  think,  however,  that  it  is  more  correct  to  look 
upon  the  determining  causes  of  inflammation  as  always  local  or  external, 
those  which  are  commonly  considered  as  acting  constitutionally,  being 
really  either  predisposing  causes,  or  else  properly  to  be  termed  local,  though 
acting  from  within  the  body,  and  therefore,  in  that  sense  of  the  word,  internal. 

The  determining  causes  of  inflammation  are  either  mechanical  or  chemi- 
cal. Among  the  mechanical  causes  are  to  be  enumerated  the  results  of 
external  violence,  blows,  cuts,  wounds  of  all  kinds,  fractures  and  disloca- 
tions (in  these  cases  acting  from  within  the  body),  the  presence  of  foreign 
bodies,  whether  introduced  from  without  or  originating  internally  (as  a 
renal  calculus),  distention  of  parts,  as  in  the  cutaneous  inflammation  which 
often  accompanies  dropsy  of  the  lower  extremities,  and  compression, 
whether  from  without  or  "from  within.  Among  the  chemical  causes  may 
be  classed  heat  and  cold,  the  application  of  acids  or  alkalies,  poisoning  of 
the  blood  by  septic  matters,  various  forms  of  contagion,  as  of  gonorrhoea 
or  chancre,  etc.  Certain  forms  of  nerve-lesion  may  probably  be  considered 
determining  causes  of  inflammation.  It  has  long  been  known  that  injuries 
or  diseases  of  nerves  may  act  as  predisposing  causes,  by  diminishing  the 
natural  power  of  the  tissues  to  resist  the  external  influences  to  which  they 
are  constantly  and  unavoidably  subjected  ;  thus  after  spinal  injuries,  slough- 
ing of  the  paralyzed  parts  may  be  produced  by  circumstances  which  would 
have  no  perceptible  influence  in  a  state  of  health,  and  carbuncle,  a  disease 
in  the  progress  of  which  inflammation  plays  a  prominent  part,  appears 
to  be  often  associated  with  diabetes,  which  there  are  strong  reasons  for 
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believini^  to  be,  in  some  cases,  an  affection  of  the  nervous  system.  Some 
experiments,  made  by  Dr.  Meissn(!r,  would  appear  to  show  further  that  cer- 
tain nerve-fibres  exercise  a  peculiar  "  trophic"  function,  and  that  a  lesion 
of  such  fibres  may  be  the  immediate  and  deterAiining-  cause  of  an  inflam- 
matory condition  of  the  parts  supplied.^ 

It  is  sometimes  said  that  certain  abnormal  properties  of  the  circulating- 
blood  are  to  be  considered  as  determining  causers  of  inflammation  ;  but  from 
what  has  gone  before,  I  think  it  will  appear  that  this  is  incorrect.  Either 
a  plethoric  or  an  aniemic  condition  of  the  blood  may  indeed  act  as  a  pre- 
disposing cause,  by  impairing  the  general  health ;  or  the  blood  may  carry 
in  its  course  through  the  system  septic  or  other  morbid  elements  derived 
either  from  within  or  from  without,  but  in  this  case  its  function  is  ministe- 
rial merely,  and  those  morbid  elements  themselves  are  to  be  looked  upon 
as  the  determining  causes  of  the  inflammatory  process,  not  the  blood,  which 
is  simply  their  vehicle  of  transmission. 

Symptoms  We  have  next  to  consider  the  symptoms^  of  inflamma- 
tion. These  may  be  distinguished  into  the  local,  and  the  constitutional  or 
general  symptoms.  The  latter  will  be  treated  of  on  a  subsequent  page, 
under  the  heading  of  si/mptoniatic  or  inflammatory  fever.  The  local 
symptoms  of  inflammation  may  be  classified  under  six  heads,  viz:  (1) 
alteration  of  color,  (2)  alteration  of  size,  (3)  alteration  of  temperature, 
(4)  m.odif  cation  of  sensation,  (5)  modification  of  function,  and  (G)  modi- 
fication of  mdrition.  One  or  more  of  these  symptoms  may  exist  in  a  part 
without  that  part  being  inflamed,  and  it  is  only  when  they  are  pr(!sent  in 
combination,  that  the  diagnosis  of  the  inflammatory  process  can  projjerly 
be  made.  The  phenomena  of  the  erectile  tissues  furnish  a  familiar  example. 
Again,  certain  nervous  lesions  give  rise  to  a  combination  of  these  symp- 
toms so  striking  as  to  have  been  considered  by  many  excellent  observers 
to  indicate  a  true  inflammatory  condition  (the  so-called  neuro-paralyticaJ 
inflammation),  and,  indeed,  this  state  is  one  that  can  be  converted  into 
true  inflammation  by  the  action  of  very  slight  external  causes.  The  degree 
in  which  any  one  of  these  symptoms  is  manifested,  depends,  in  a  great 
measure,  upon  the  nature  of  the  tissue  in  which  the  inflammatory  process 
is  going  on.  Thus  in  the  case  of  the  skin  or  of  mucous  membranes,  a 
change  of  color  is  the  most  prominent  symptom.  Inflammation  of  the  con- 
nective or  areolar  tissue  is  particularly  distinguished  by  the  swelling  by 
which  it  is  attende^d.  In  the  fibrous  tissues,  pain  is  the  best  marked  symp- 
toni.  Conjunctivitis  or  a  superficial  burn,  inflammation  of  the  subcutaneous 
fascia,  and  periostitis,  may  be  taken  as  illustrations  of  these  propositions. 
Again,  modification  of  function  is  more  prominent  in  an  inflammation 
involving  the  eye,  than  in  on(!  aff"ecting  a  much  larger  area  of  the  skin  or 
of  the  alimentary  canal,  while  in  some  tissues,  cartilage  for  instance,  almost 
the  only  change  that  can  be  recognized  after  a  long  duration  of  the' inflam- 
matory process,  is  an  alteration  in  the  nutrition  of  the  part  involved. 

Redness,  the  first  of  the  symptoms  made  classical  by  the  description  of 

'  See  upon  thi?  point,  Holmes's  SyM..  of  Siirgerij,  3cl  edit.,  vol.  i.  pp.  20-22  and 
Paget's  Sin-f/ical  Pat/wlog;/,  3d  edit.,  p.  3().     A  clinical  observation  of  Dr.  Geo.  C.' Har- 


seen  in  the 


lan's  is  confirmatory  of  the  same  view  (Phila.  Med.  Times,  Dec  13,  1873). 

2  Inflammation  limited  to  its  first  stage  (temporary  hypertrophy),  as  is 
repair  of  trivial  injuries  by  immediate  union,  may  be  attended  witli  snch"sli"ht'diT 
turbance  as  to  present  no  recognizable  symptoms.  Hence  immediate  union  of  wounds 
is  said  by  Paget  to  be  accomplished  without  inflammation.  Clinically  speakint>-  tl  is 
may  be  accepted  as  correct,  but  if  the  pathological  views  given  above  be  tr  tl  ^' 
injlavmatory  process  must  exist,  though  unattended  by  definite  symptoms.  * ' 
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Celsus,'  is  perhaps  the  most  noteworthy  of  all  the  signs  of  inflammation. 
It  varies  from  a  bright  scarlet,  as  in  the  skin,  to  a  deep  crimson,  or  even  a 
dusky,  almost  purple  hue,  as  in  some  mucous  membranes.  In  some  tissues, 
other  forms  of  discoloration  take  the  place  of  redness ;  thus  the  inflamed 
iris  becomes  gray  or  brown.  The  redness  of  an  inflamed  part  is  undoubt- 
edly due  to  its  being  in  a  hyperajmic  condition,  the  capillaries  l)eing  dilated 
so  as  to  contain  more  blood  than  in  the  natural  state,  and  the  red  corpus- 
cles of  the  blood  entering  into  vessels  which,  in  their  normal  condition, 
Avere  too  narrow  to  admit  them.  In  some  depressed  states  of  the  system, 
there  is  an  absolute  oozing  of  the  coloring  matter  of  the  blood  through  the 
walls  of  the  capillaries,  thus  adding  a  new  source  of  discoloration,  while 
when  the  inflammatory  process  has  gone  on  to  the  formative  stage,  the 
new  tissue  developed  from  the  inflammatory  lymph,  being  very  vascular, 
causes  a  more  or  less  permanent  redness,  which,  as  is  well  known,  may  per- 
sist in  a  scar  or  in  a  part  that  has  been  inflamed  for  a  considerable  period. 

The  next  symptom  that  demands  our  attention  is  sicelling.  This  is  of 
course  due  in  some  measure  to  the  hyperiemia  of  the  part,  the  increased 
amount  of  blood  in  the  vessels  naturally  adding  to  the  common  bulk.  It 
is,  however,  probable  that  the  principal  cause  of  inflammatory  swelling,  in 
the  first  stage,  is  the  increased  absorption  of  nutritive  material,  this  stage 
of  inflammation  being  indeed,  as  remarked  by  Virchow,  almost  indistin- 
guishable from  a  true  hypertrophy.  The  swelling  may  be  further  increased, 
if  the  inflammation  continue,  by  the  presence  of  what  are  ordinarily  called 
the  products  of  inflammation,  viz.,  by  the  formation  of  lymph  or  pus,  or  by 
the  exudation  of  the  watery  constituents  of  the  blood,  or  even,  in  certain 
cases,  of  the  blood  itself.  The  amount  of  swelling  varies  greatly,  accord- 
ing to  the  looseness  or  closeness  of  texture  of  the  part  affected.  Thus  the 
eyelid,  when  inflamed,  swells  so  rapidly  as  often  to  completely  close  the 
eye,  while  inflammation  involving  the  cancellous  structure  of  bone  may 
give  rise  to  the  most  excruciating  suffering,  and  even  run  on  to  suppura- 
tion, with  almost  no  swelling  in  the  whole  course  of  the  affection.  The 
increase  of  size  of  an  inflamed  part  may  be  evanescent,  or  may  remain  as 
a  kind  of  hypertrophy,  as  is  often  seen  after  the  healing  of  old  ulcers  of 
the  leg,  or,  still  more  markedly,  in  the  case  of  bone  after  long  duration  of 
osteitis.  On  the  other  hand,  from  certain  nutritive  changes  to  which  we 
shall  have  occasion  to  refer  again,  a  part  which  has  been  inflamed  may 
become  permanently  smaller  than  it  was  in  the  natural  condition. 

The  third  svmptom  to  be  considered  is  olleration  of  temioeratiire,  in- 
creased heat.  The  illustrious  John  Hunter  entertained  the  view  that  the 
increased  temperature  of  an  inflamed  part  was  directly  and  solely  due  to  the 
fact  of  its  receiving  an  additional  quantity  of  blood,  and  hence  it  is  fre- 
quently said  that  the  temperature  of  an  inflamed  part  cannot  possibly 
exceed  that  of  the  left  ventricle  of  the  heart.  The  experiments  upon  this 
point  of  Mr.  Simon  and  of  Dr.  Edmund  Montgomery  would  appear  to 
establish  the  incorrectness  of  Hunter's  view.  Their  observations,  which 
were  made  with  the  aid  of  a  very  delicate  thermo-electric  apparatus,  are 
detailed  in  Mr.  Simon's  able  article  on  inflammation  in  Holmes's  System 
nf  Svrgery  (3d  edit.,  vol.  i.  p.  10),  and  their  conclusions  are  as  follows: — 

"  First,  that  the  arterial  blood  supplied  to  an  inflamed  limb  is  less  warm 
than  the  focus  of  inflammation  itself;  . 

"Secondly,  that  the  venous  blood  returning  from  an  inflamed  limb, 

1  "NotEe  vero  inflamraationis  sunt  quatuor,  rubor,  &  tumor,  cum  oalore,  &  dolore" 
(Celsus,  de  re  medica,  Lib.  III.,  c.  10.    Opera,  ed.  L.  Targae,  Lugd.-Bat.,  1785,  p.  109). 
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thouji^h  less  warm  than  the  focus  of  inflammation,  is  warmer  than  the  arte- 
rial blood  supplied  to  the  limb ;  and 

"Thirdly,  that  the  venous  blood  returnijig  from  an  inflamed  limb  is 
warmer  than  the  corresponding  current  on  the  opposite  side  of  the  body. 

"Unquestionably,  therefore,  the  inflammatory  process  involves  a  local 
production  of  heat." 

Later  experiments  by  Dr.  Burdon  Sanderson,  however,  tend  to  show 
that  the  temperature  of  an  inflamed  part  is  not  higher  than  that  of  the 
heart,  and  never  higher  than  that  of  the  rectum.^ 

That  there  is  thus  a  i^elative  increase  of  heat  due  to  the  inflammatory 
process  may  be  considered  as  proved,  but  whether  there  is  an  absolute  in- 
crease over  the  temperature  of  the  central  organs,  is  still  uncertain.  The 
sensations  of  the  patient  are  of  course  unreliable  in  determining  the  amount 
of  increased  heat,  and,  it  must  be  confesscid,  the  impression  conve3^ed  to 
the  hand  of  the  surgeon  cannot  be  implicitly  trusted.  Prof.  Gross  has, 
however,  by  actual  observation,  repeatedly  found  the  temperature  of  in- 
flamed parts  to  be  above  100^  Fahr.,  and  has,  in  some  instances,  seen  the 
mercury  in  the  thermometer  rise  to  105°,  106°,  and  even  107°. 

The  cause  of  the  change  of  temperature  in  an  inflamed  part  is  involved 
in  some  obscurity,  and,  as  this  question  is  rather  physiological  than  surgi- 
cal, I  shall  not  enter  upon  it  further  than  to  say  that  the  chemical  processes 
involved  in  nutrition  may  be  supposed  to  cause  the  normal  heat,  and 
therefore,  when  nutrition  is  disturbed  in  inflammation,  the  abnormal  heat 
which  accompanies  the  process;  besides  which,  I  see  nothing  unreasonable 
in  the  notion  that  nervous  action  may  be  more  or  less  directly  converted 
into  heat — both  being  now  recognized,  in  the  language  of  the  day,  as  cor- 
relative "modes  of  motion." 

The  degree  of  elevation  of  temperature  varies  in  different  instances;  it 
generally  becomes  less  as  the  inflammation  progresses,  the  thermometer 
falling  to  or  near  the  natural  standard  when  suppuration  is  established. 
It  is  scarcely  necessary  to  add  that  in  cases  of  gangrene  the  temperature 
of  the  dead  part  falls  below  the  normal  standard. 

The  fourth  symptom  of  the  inflammatory  process  which  demands  atten- 
tion is  modification  of  senmtioyi,  generally  manifested  as  pain.  The  pain 
of  inflammation  varies  with  the  nature  of  the  part  affected;  thus  in  the 
mucous  membranes  it  is  of  a  scalding  or  itching  character  (as  in  conjunc- 
tivitis or  in  hemorrhoids),  in  the  serous  and  synovial  tissues  it  is  sharp  and 
lancinating  (as  in  pleurisy  or  in  inflamed  joints),  in  the  fibrous  tissues  it  is 
dull,  aching,  or  boring,  and  often  worse  at  night  (as  in  inflammation  of 
bone  or  periosteum).  A  most  distressing  burning  pain  accompanies  certain 
inflammatory  lesions  of  the  nervous  system.  The  form  of  pain  varies  also 
with  the  stage  of  inflammation;  thus,  on  the  approach  of  suppuration  it 
assumes  a  marked  throbbing  or  pulsatile  character,  while  a  peculiar  burn- 
ing pain  sometimes  heralds  the  a])proach  of  mortification.  The'  pain  is 
usually  most  severe  when  the  inflammatory  process  is  at  its  stao-c  of  o-reatest 
intensity ;  but  a  sudden  cessation  of  the  pain  of  inflammation'^is  always  to 
be  dreaded,  as  often  indicating  the  occurrence  of  gangrene,  as  in  thVcase 
of  a  strangulated  hernia.  The  pain  is  usually  greatest  at  the  part  where 
inflammation  is  highest,  but  this  rule  has  notable  exceptions  A  whitlow 
may  cause  great  pain  in  the  axillary  glands,  while  the  pain  of  hepatitis  is 
frequently  referred  to  the  right  shoulder,  and  that  of  hip  disease  to  the 
knee.  The  nervous  connections  of  the  parts  are  usually  concerned  in  this 
misplaced  pain,  though  in  some  cases  (as  in  whitlow)  it  is  directly  ref  >  ■  VI 
to  irritation  transmitted  by  the  lymphatics.  era  Die 

1  Lancet,  April  22,  1882. 
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If  there  is  not  much  pain  in  any  case  of  inflammation,  thei-e  is  often  great 
tenderness  to  pressure ;  as  instances  may  be  mentioned  cases  of  inflamed 
joints,  of  mammitis,  and  of  swelled  testicle. 

The  cause  of  inflammatory  pain  is  doubtless  due,  in  some  measure,  to 
l)ressure  on  the  nerves  of  the  part  due  to  the  inflammatory  swelling-;  but 
this  cannot  be  admitted  to  l)e  the  sole  or  even  the  chief  agent  in  producing 
the  pain  of  inflamnuition,  for  there  nuiy  be  quite  as  much  swelling  and 
nervous  compression  from  congestion  or  other  causes,  with  comparatively 
little  sufiering;  at  the  same  time,  compression  has  its  eff"ect,  for  it  is  found 
that  the  pain  is  usually  greatest  in  those  tissues  and  organs  that  admit  of 
least  external  swelling.  The  ])rincipal  cause,  however,  I  cannot  doubt,  of 
the  pain  which  attends  inflammation,  is  to  be  found  in  a  direct  alteration 
of  the  condition  of  the  nerve-fil)res  themselves. 

The  pain  of  inflammation  sometimes  serves  a  good  purpose  in  warning 
the  patient  to  guard  the  attected  part  from  external  violence;  it  is  increased 
or  diminished  by  position  iuid  other  circumstances  which  will  be  referred 
to  again  under  the  head  of  treatment. 

The  fifth  local  symptom  of  inflammation  is  inodification  of  function. 
This  has  been  already  mentioned  in  discussing  the  pathological  division  of 
the  subject,  and  I  trust  that  it  was  then  made  clear  that  altered  function  is 
an  essential  part  of  the  inflammatory  process.  The  functional  disturbances 
due  to  inflammation  are  perhaps  most  evident  in  the  case  of  the  organs  of 
special  sense ;  thus  deep-seated  inflammation  of  the  eyeball  is  commonly 
attended  by  frequent  scintillations  and  flashes  of  light,  at  the  same  time 
that  the  power  of  vision  may  be  impaired  or  entirely  abolished.  Again, 
in  the  case  of  an  inflamed  gland,  the  function  of  the  organ  is  invariably 
affected,  not  only  the  amount  secreted,  but  the  properties  of  the  secretion 
itself,  being  materially  differi>nt  from  what  they  are  in  the  normal  condition. 
A  slight  degree  of  irritation,  as  has  lieen  already  said,  stimulates  the  func- 
tion of  secretion.  In  absolute  inflamnnxtion  it  is  temporarily  suspended,  and, 
when  restored,  the  nature  of  the  secreted  material  is  usually  markedly  altered. 

The  power  of  using  an  inflamed  organ  is  much  impaired  or  altogether 
lost.  It  is  well  that  this  is  the  case,  as,  Avere  it  possible  to  read  with  a 
seriously  inflamed  eye,  or  to  walk  with  a  knee  affected  with  acute  arthritis, 
it  is  evident  that  the  prospects  of  recovery  of  the  diseased  part  would  often 
l)e  materially  lessened. 

Ijastlv,  a  prominent  svmptom  of  inflammation,  and  one  which  is  always 
]tresent,  is  modification  of  nutrition.  In  the  first  place,  as  has  been  already 
seen,  there  is  a  po.sitive  hypertrophy  of  the  attected  part.  This  may  persist 
after  recovery,  or  the  part  may  resume  its  natural  size,  or  may  even  con- 
tract and  become  as  it  -were  atrophied.  Inflammation  may  be  attended 
with  induration  (as  in  the  so-called  phlegmonous  inflammation  of  the  sub- 
cutaneous tissues),  or  it  may  be  attended  with  softening,  as  in  the  case  of 
bone  ;  or  there  may  be  a  slow  wasting  from  a  kind  of  insterstitial  absorp- 
tion, without  any  s"oftening  or  production  of  new  material. 

Course  Inflammation  is  often  spoken  of  as  acute,  subacute,  and  chronic. 

This  clas.sification  may  be,  and  doubtless  is,  convenient' for  certain  purposes, 
l)ut  must,  I  think,  ))e"^deemed  incorrect.  The  inflannnatory  process  is  the 
same,  no  matter  what  duration  of  time  it  occupies,  and  no  matter  with  what 
intensity  its  phenomena  are  displayed.  It  may,  however,  be  properly  re- 
<i-arded  as  having  three  principal  stages,  through  all  of  which  it  frequently 
passes,  though  it  may  be  arrested  at  any  period  of  its  course.  The  first 
stage  of  inflammation  embraces  all  the  ]>henomena  of  the  process  from 
detrn-mination,  or  simple  active  hyperemia,  to  the  temporary  hypertrophy 
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Avhicli  has  been  so  often  referred  to ;  the  second  stage  is  characterized  by 
the  appearance  of  lymph,  and  the  (hird  by  the  occurrence  of  supi)uration. 
Besides  these  we  may  recognize  certain  subordinate  stages,  as  that  of  serous 
effusion,  that  of  ulceration,  and  that  of  gangrene.  The  effusive  may  be 
considered  a  modification  of  the  ordinary  second  stage  of  inflammation,  and 
is  most  marked  in  certain  tissues,  particularly  the  serous  and  synovial 
membranes.  The  ulcerative  and  gangrenous  stages  are  ve.ry  closely  con- 
nected together,  the  former  being  met  with  on  the  surface  of  organs  merely, 
while  the  latter  may  involve  the  entire  thickness  of  the  part  in  Avhich  it 
occurs.  Many  authors  describe  these,  which  I  have  called  stages  of  inflam- 
mation, as  separate  forms  of  inflammation  ;  it  seems  to  me,  however,  that 
the  inflammatory  process  must  be  considered  as  essentially  the  same  under 
all  circumstances ;  and  hence  that  it  is  more  correct,  and  equally  conve- 
nient, to  look  upon  effusion,  suppuration,  ulceration,  etc.,  as  A^arious  stages 
of  one  process,  their  occurrence  being  dependent  on  extraneous  circum- 
stances, such  as  the  nature  of  the  part  affected,  the  intensity  of  the  original 
irritating  cause,  or  the  general  state  of  health  of  the  patient  in  whom  the  pro- 
cess is  going  on,  rather  than  on  any  essential  diversity  in  the  process  itself 

First  stage. — The  symptoms  of  the  first  stage  are  those  which  have 
already  been  considered,  viz. :  changes  of  color,  size,  temperature,  sensi- 
bility, function,  and  nutrition. 

Second  stage. — The  development  of  lymph  is  attended  with  certain  modi- 
fications of  these  symptoms.  Thus,  the  swelling  may  become  harder,  or 
there  may  be  an  oedematous  condition  of  the  subcutaneous  tissue  from  the 
concomitant  effusion  of  serum.  The  period  at  which  the  development  of 
lymph  (or,  as  Prof.  Gross  terms  it,  lyivjohization)  occurs,  varies  Avith  the 
tissue  affected.  In  inflammation  of  the  serous  membranes,  as  the  pleura, 
arachnoid,  or  peritoneum,  it  occurs  early;  in  those  of  the  mucous  mem- 
branes seldom  at  all,  and,  when  it  does  occur,  at  a  comparativelv  late  period 
of  the  disease. 

Third  stage. — The  ap))roach  of  the  third  or  suppurative  stage  of  inflam- 
mation is  usually  attended  with  marked  changes.  The  redness  becomes 
more  dusky,  and  the  swelling  softens  in  a  certain  part  of  its  area,  the  sur- 
rounding tissue  being  hard  and  infiltrated  from  the  presence  of  Ivmph.  The 
pain  becomes  pulsatile  and  throbbing.  The  cuticle  over  the  softened  por- 
tion may  desquamate.  If  the  part  which  is  about  to  suppurate  be  of  suiti- 
cient  size,  the  presence  of  fluid  beneath  the  skin  mav  be  detected  by  the 
touch  xeco^rrazm^  fiuctuation  or  xnidulation.  Under  other  circumstances, 
pus  may  form  in  large  quantities  with  very  little  warning,  and  without  the 
occurrence  of  the  symptoms  which  have  been  described.  In  suppuration  of 
mucous  membranes,  jnis  makes  its  appearance  in  the  natural  mucous  coating 
of  the  part  at  an  early  period.  The  process  of  pointing  of  pus  in  the  deeper 
seated  tissues  will  be  considered  Avhen  we  come  to  speak  of  abscess. 

Ulceration — The  ulcerative  stage  of  inflammation  is  that  in  Avhich  in 
addition  to  the  nutritive  and  formative  changes  that  have  been  considered 
there  is  a  destruction  of  previously  existing  tissue,  which  is  thrown  off  bv 
the  process  of  ulceration.  Ulceration  mav  be  defined  as  that  part  of  the 
inflammatory  process  in  which  portions  of  inflami^d  tissue  deoenerate  or 
liquefied,  arc  thrown  off  in  solution  or  as  verv  minute  particl(\s  from  the 
surface  of  the  inflamed  part.  Some  writers  speak  of  ulcerati9n  with  ab- 
sorption of  the  degenerated  material,  and  thus  consider  that  the  nrocess 
may  occur  in  the  deep-seated  tissues  of  the  body.  I  think,  however  with  Sir 
James  Paget,  that  it  is  better  to  give  this  the  name  of  interstUial  ah.orv- 
iion,  which  has  been  already  referred  to  as  one  of  the  nutritive  chan<res  of 
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inflammation,  and  to  restrict  the  term  ulceration  to  the  process  as  met  vvitli 
on  free  surfaces,  where  there  is  an  absolute  casting'  oft'  of  the  degenerate 
and  eff'ete  material. 

During-  the  process  of  ulceration,  or  while  an  ulcer  is  spreading,  the 
affected  tissue  is  surrounded  by  a  circle  which  is  inflamed,  and  which  pre- 
sents the  ordinary  symptoms  of  the  inflammatory  process.  The  edges  of  the 
ulcer  are  more  or  less  sharply  cut,  and  often  have  a  jagged  or  eroded  ap- 
pearance. The  destructive  action  may  affect  the  subcutaneous  tissue  more 
than  the  skin  itself,  so  that  the  latter  may  be  undermined  for  a  consider- 
able space  around  the  ulcer.  The  surface  of  the  ulcer  itself,  during  its 
period  of  spreading,  is  covered  with  a  gray  or  yellowish  layer  of  dead 
material  (a  slough,  in  fact),  which  may  be  very  thin,  consisting  of  mere 
shreds  and  patches,  or  may  be  thick,  soft,  pultaceous,  and  elevated.  The 
discharge  is  very  slight,  and  more  serous  or  sanious  than  purulent,  though 
I  doubt  if  there  be  any  true  ulceration  without  the  existence  of  pus. 

When  an  ulcer  ceases  to  spread,  the  symptoms  of  surrounding  inflamma- 
tion subside,  and  the  appearance  of  the  ulcer  itself  undergoes  corresponding 
chang-es.  Its  edges  become  Arm,  from  the  infiltration  of  lymph,  and  are 
frequently  hard  and  elevated.  The  face  of  the  ulcer  becomes  clean,  and 
the  superincumbent  slough  comes  away  in  flakes  or  is  apparently  dissolved 
in  the  discharge,  which,  though  still  in  very  limited  amount,  approaches 
more  closely  to  the  characters  of  normal  pus. 

Granulation  and  Cicatrization  The  repair  of  an  ulcer  is  a  very 

interesting  process.  The  ulcer  contracts,  while  its  surface  becomes  elevated 
above  the  edges,  and  presents  a  vascular  appearance,  seeming  as  if  studded 
with  numerous  papilla  ;  the  discharge  becomes  more  profuse,  and  presents 
the  characters  of  healthy  or  laudable  pus,  while  a  faint  ])lue  line  along  the 
edge  of  the  ulcer  marks  the  gradual  advance  of  the  healing  process.  The 
papillae  Avhich  have  been  spoken  of  above  are  called  granulations,  and  an 
ulcer  is  said  to  heal  by  granulation  and  cicatrization.  Granulations  appear 
to  consist  of  lymph  Avhich  has  become  organized  into  n<>w  tissue,  and  their 
l)eculiar  conical  shape  corresponds  with  the  loops  or  arches  of  new  vessels' 
which  give  them  their  great  vascularity.  Healthy  or  normal  granulations 
are  small,  closely  set,  of  a  bright  red  color,  and  covered  with  healthy  pus ; 
they  may  under  various  circumstances  be  irritable,  and  bleed  on  the  slightest 
touch,  or  they  may  be  indolent  and  flabby,  (Edematous  as  it  were  from  serous 
eff"usion,  and  may  become  detached  in  large  masses  as  if  they  had  not  enough 
vitalit}^  to  preserve  their  nutrition. 

The  process  of  cicatrization  does  not  begin  until  that  of  gramdation  is  so 
far  advanced  that  the  edges  of  the  ulcer  appear  depressed  as  regards  its  sur- 
face, the  granulations  themselves  being  healthy  and  covered  with  a  layer 
of  laudable  pus.  In  the  process  of  cicatrization,  the  granulations  become 
smooth  and  flat,  and  become  covered  with  a  thin  bluish-white  pellicle,  which 
is  the  new  skin.  Cicatrization  almost  always  proceeds  from  the  surface  to 
the  centre,  though  occasionally  islets  of  new  skin  are  apparently  formed  in  th(! 
middle  of  an  ulcerated  surface.  Within  the  faint-blue  line  of  new-formed 
skin,  may  be  traced  a  line  of  deeper  red  than  the  ordinary  color  of  the  ulcer, 
con.sisting  of  gramdation  tissue  in  the  transition  stage  to  epithelium.  The 
closure  of  the  ulcer  is  promoted  also  by  the  contraction  of  the  newly-formed 
tissue,  prol)ably  owing  to  the  transformation  of  the  lymph  or  gramdation 
cells  into  fibrils,  which  occupy  less  space,  and  therefore  occasion  the  shrink- 
ing which  is  characteristic  of  all  cicatricial  tissues.    In  some  instances  con- 

1  This  is  denied  by  Hamilton,  of  Edinburgh.  See  foot-note  in  Chapter  vii.  (Repair 
of  Wounds). 
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Fig.  4. 


Vertical  section  throuffh  the  edge  of  a  granulatiuK  (surface  in  piocess  of  repair,  ti.  Secretion  of  pus. 
h  Granulation-tissue  (embryonic  tissue)  with  capillary  loops,  whose  walls  consist  of  a  layer  of 
cells  longitudinally  disposed  ;  their  thickness  decreases  as  we  approach  the  surface,  c  Cicatriza- 
tion beginning  at  the  base  (spindle-cell  tissue),  d.  Cicatricial  tissne.  e.  Fully  formed  cuticle,  its 
middle  layer  consisting  of  grooved  cells.   /.    Young  epithelial  cells,    rj.  Zone  of  differentiation. 

(Kl.NDFLEISCH.) 

changes  subsequtmt  to  its  formation.  Thus  the  scar  of  a  burn  may  continue 
to  contract  for  many  months  after  the  process  of  healing  is  complete,  giving 
rise  in  this  way  to  marked  and  sometimes  very  distressing  deformity;  there 
would  appear  indeed  in  some  cases  to  be  an  actual  development  of  elastic 
tissue  in  a  scar,  so  persistent  and  irresistible  is  its  contractile  tendency.  A 
scar  when  first  formed  is  usually  redder  than  th(>  surrounding  skin,  or  it 
mav  be  bluish  as  if  deeply  congested ;  in  the  cour.se  of  time  its  color  fades, 
so  that  an  old  scar  is  commonly  of  a  dead-white  color.  Cicatrices  gradu- 
ally assume  the  api)earances  of  the  surrounding  textures,  and  at  the  same 
tiiiie  their  deep  attachments  becom(!  stretched  and  loose,  so  that  the  mobility 
of  the  part  is  after  a  time  measurably  restored.  A  scar,  how^ever,  never 
entirely  gains  the  characters  of  the  tissues  around  it,  and  is  always  more 
susceptible  to  injury,  and  more  likely  to  give  way  and  again  become  the 
seat  of  the  ulcerative  process,  than  the  tissue  in  its  nnmediate  neiuhborhood 
which  has  never  been  affected.  It  has  been  pointed  out  by  Mr.  W.  Adams 
that  cicatrices  formed  in  childhood  groio  with  the  part  in  which  they  are  placed. 

Gangrene — As  abrasion  (see  page  40)  is  like  but  less  than  ulceration  so 
may  gangrene  or  sloughing  be  considered  as  ulceration  on  a  larger  scale  and 
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Complete  spl)acelus  of  foot  and 
ankle.  The  sloping  line  of  sepa- 
ration well  shown  ;  studded  with 
granulations.  (Miller.) 


tlie  gangrenous  as  closely  allied  to,  and,  indeed,  Fio.  5. 

but  a  modification  of,  the  ulcerative  stage  of  in- 
fiainmation.  Where  an  irritant  has  acted  with 
ji'reat  intensit}^,  so  large  an  amount  of  tissue 
may  be  deprived  of  vitalit}^  that  mortification, 
gangrene,  or  sphacelus  is  said  to  have  occurred. 
The  term  sphacelus  is  sometimes  limited  to  gan- 
grene of  the  soft  tissues ;  that  of  the  bones  is 
called  necrosis.  A  mortified,  gangrenous,  or 
sphacelated  part  of  the  body  can  only  be  re- 
luoved  by  the  process  of  granulation,  and  when 
isolated  by  that  process  is  said  to  be  a  slough, 
while  the  part  affected  is  spoken  of  as  sloughing. 

Gangrene  may  occur  at  a  late  stage  of  the  in- 
flammatory process,  or  it  may  be  primary,  from 
the  intensity  with  which  the  original  irritant  has 
acted.  The  onset  of  gangrene  is  marked  by  a 
])eculiar  dusky  redness  of  the  inflamed  tissues, 
by  the  formation  of  bullifi,  filled  with  a  dark  fluid, 
and  by  the  part,  from  being  hard  and  tense,  be- 
coming doughy  to  the  touch ;  the  pain  becomes 
burning,  and  the  temperature  of  the  part  falls. 
When  mortification  has  actually  occurred,  the 
skin  becomes  mottled,  purple,  greenish,  or  even 
black ;  sensibility  and  motion  are  lost ;  the  part 
may  seem  shrunken;  it  becomes  colder  than  the  surrounding  tissue,  and  a 
peculiar  odor  is  emitted,  due  to  gaseous  exhalations  from  the  gangrenous 
mass. 

This  description  is  to  be  understood  as  applying  to  what  is  known  as 
moist  gangrene;  there  is  another  form  of  mortification,  which  results  prin- 
cipally from  arterial  obstruction,  and  to  which  the  name  of  mummification 
or  drj/ (/a?2(7re?ie  is  applied ;  this  presents  somewhat  different  characters, 
and  w^ill  be  considered  in  its  proper  place.' 

When  the  spread  of  gangrene  has  been  arrested,  whether  from  the  irri- 
tant which  caused  it  having,  as  it  were,  spent  its  power,  or  from  having 
reached  tissues  which  have  more  vitality,  and  are  therefore  more  capable 
of  resisting  the  gangrenous  process,  what  is  called  the  line  of  demarcation 
is  formed.  This  appears  as  a  line  of  more  or  less  vivid  redness  (sometimes 
preceded  by  a  circle  of  minute  vesicles),  which  immediately  surrounds  the 
mortified  part.  This  line  of  demarcation  is  soon  replaced  by  a  line  of 
granulations  called  the  line  of  separation,  and  the  slough  is  gradually 
pushed  off,  as  it  were,  by  the  formation  of  ncAV  tissue  beneath  it,  a  healthy 
ulcer  remaining  when  the  dead  part  is  finally  removed.  It  is  usually  said 
that  the  separation  of  a  slough  is  effected  by  ulceration  ;  but,  as  justly 
remarked  by  Mr.  Coote,  it  is  rather  by  the  process  of  granulation  ;  there  is 
no  destruction  of  living  tissues  beyond^the  slough,  but  the  spread  of  the  gan- 
grene is  immediately  succeeded  by  the  reparative  process  of  granulation. 

Inflammatory  Fever  We  have  now  considered  the  local  manifes- 
tations of  the  inflammatory  process  in  its  ordinary  stages,  those  of  deter- 
mination, lymph  development,  and  suppuration,  as  well  as  in  its  subordi- 

•  If  a  part  dies  quickly,  while  full  of  blood  and  otlier  fluid  matters,  the  gangrene 
wliich  ensues  is  of  the  moist  variety  ;  when  the  death  is  slower,  the  gangrene  is 
The  occurrence  of  moist  gangrene  is  chiefly  determined  by  the  existence  of  venous 
congestion. 


50 


INFLAMMATION. 


nate  stages  or  varieties,  those  of  effusion,  ulceration,  and  mortification.  The 
next  subject  for  discussion  is  the  effect  of  the  inflammatory  process  on  the 
general  condition  of  the  patient,  or,  in  other  words,  the  constitutional  symp- 
toms of  inflammation,  which  may  be  grouped  together  under  the  name  of 
injiammatory ,  sympathetic,  or  symptomatic  fever.  TroMmatic  fever  is 
another  name  which  has  been  used,  but  which  is  objectionable,  because  the 
condition  signified  may  accompany  inflammation  which  is  entirely  inde- 
pendent of  traumatic  causes.  Surgical  fever  would  be  a  good  name,  but 
for  the  confusion  which  might  arise  from  the  term  having  been  applied  (by 
Sir  J.  Y.  Simpson)  to  an  entirely  different  affection,  viz.,  pyaemia.'  It  is 
probable  that  no  inflammation,  hoM-ever  slight,  is  altogether  unattended 
with  symptomatic  fever,  though  the  course  of  the  latter  may  be  so  mild  as 
not  to  excite  attention.  An  ordinary  attack  of  inflammatory  fever  comes 
on  usually  within  twenty-four  hours  of  the  first  development  of  the  inflam- 
matory process.  Mr.  Pick,  of  St.  George's  Hospital,  found  that  in  seventy- 
three  cases  of  inflammatory  fever  following  wounds,  the  first  symptoms 
were  usually  manifested  about  the  second  or  third  day,  sometimes  later,  but 
never  after  the  fifth  day,  and  occasionally  within  the  first  twenty-four 
hours  {St.  George''s  Hosj).  Reports,  vol.  iii.  p.  74).  As  the  inflammatory 
process  itself  usually  does  not  commence  until  about  twenty-four  hours 
after  the  reception  of  a  wound,  it  will  be  observed  that  this  statement  cor- 
responds pretty  closely  with  that  above  given  as  to  the  commencement  of 
the  symptomatic  fever.  The  onset  of  the  fever  may  be  heralded  by  various 
abnormal  sensations  ;  there  may  be  an  absolute  rigor,  or  merely  chilliness, 
alternating  with  flushes  of  heat.  The  pulse  rises  in  frequency,  varying 
from  seventy  or  eighty  to  even  one  hundred  or  one  hundred  and  twenty 
beats  in  the  minute.  It  may  be  full  but  compressible,  or  hard  and  tense 
though  small,  as  in  cases  of  peritonitis.  The  respiration  is  usually  hurried 
and  somewhat  oppressed,  and  there  may  be  evidences  of  positive  conges- 
tion of  the  pulmonary  structures.  The  tongue  may  be  red,  dry,  and  clean, 
or  coated  with  a  white  fur ;  the  mouth  feels  clammy,  and  the  patient  suf- 
fers from  thirst.  The  bowels  are  usually  confined,  and  the  secretions  viti- 
ated. The  urine  is  scanty  and  high-colored.  There  mav  be  frequent 
micturition,  or,  on  the  other  hand,  retention  of  urine,  requiring  the  use  of 
the  catheter.  The  skin  is  hot  and  drv,  the  temperature  having  been  found 
to  rise  as  high  as  ]02.5°-103°  Fahr.  by  Dr.  Montgomery.  104°  by  Mr. 
Croft,  104.6°  by  Mr.  Pick,  and  104.5°-105.5°  by  Prof.  ^Billroth. '  The 
face  is  flushed,  the  eyes  injected,  and  there  may  be  distressin"-  headache, 
together  with  muscular  pains  and  general  uneasiness.  The  patient  is  apt  to 
be  delirious  at  night.  In  favorable  cases,  as  the  local  phenomena  of  inflam- 
mation dechne,  the  violence  of  the  symptomatic  fever  likewise  passes  away 
The  beginning  of  convalescence  mav  be  marked  by  profuse  acid  sweatin«- 
by  diarrhoea,  by  profuse  diuresis,  or  even  by  hemorrhage  from  the  mucoS-^ 
membranes,  constituting  what  the  older  winters  called  cr^Y^caZ  discharges. 

Ihis  is  the  course  of  an  ordinary  attack  of  inflammatory  fever  as  seen 
in  healthy  persons  in  connection  with  traumatic  or  other'  inflammations 
unattended  with  spec-ial  causes  of  depression.  Uuder  other  eircumiance^ 
here  may  be  fever  of  an  asthenic  or  typhoid  type,  resembling  a  good  deal 
the  ordinary  forms  of  enteric  fever.  In  these  cases  the  ton-ue  is  covered 
with  a  dark-brown  fur,  and  is  apt  to  be  dry  ;  sordes  accumul  te  about  he 
hps  and  teeth;  the  countenance  presents  a  dusky  due  -  the  iiub 
sually  feeble  ;  the  patient  seems  dull  and  soporose,"  and  the  delirium  asLumes 

1  According  to  Koclier  and  Ogston,  however,  pyjemia  and  sininle  aontp  ;,.fl 
are  identical  affections,  differing  only  in  intensity,  "inammation 
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a  muttering  character.  This  form  of  inflammatory  fever  is  often  attended 
with  pneumonia  of  a  low  type.  Convalescence  from  it  is  slow  and  inter- 
rupted, and  in  fatal  cases  death  may  be  preceded  by  hiccough,  subsultus 
tendinum,  and  coma.  In  what  is  called  the  irritative  form  of  inflamma- 
tory fever,  the  nervous  system  is  especially  implicated.  The  ordinary, 
sthenic,  inflammatory  fever  may  pass  into  the  asthenic,  or  the  latter  may 
be  present  from  the  first.  It  is  somewhat  remarkable  that  the  violence  of 
an  attack  of  inflammatory  fever  seems  to  bear  no  relation  to  the  severity 
of  the  wound  to  which  it  may  be  due  ;  a  compound  fracture  may  cause  less 
constitutional  disturbance  than  a  slight  flesh  wound.  There  appears,  how- 
ever, to  be  a  general  correspondence  between  the  intensity  of  the  local 
symptoms  of  inflammation  and  the  severity  of  the  symptomatic  fever.  An 
attack  of  inflammatory  fever  usuall}^  reaches  its  height  in  about  two  days 
from  the  time  of  its  commencement.  Its  whole  course  occupies  from  two 
to  six  days.  If  the  inflammation  be  arrested  in  its  first  or  second  stage, 
the  symptomatic  fever  subsides  gradually  ;  the  occurrence  of  suppuration 
is  usually  marked  by  a  rapid  diminution  of  constitutional  disturbance. 
Thus  a  case  is  given  by  Mr.  Pick,  in  which,  on  the  evening  of  the  third  day 
after  a  primary  amputation  for  injury,  the  temperature  was  104.6°  Fahr., 
the  pulse  110  and  throbbing,  the  tongue  furred,  the  face  flushed,  and  the 
wound  dry  and  glazed ;  the  next  day  the  temperature  had  gone  down  to 
100°,  the  pulse  was  84,  soft  and  compressible,  and  the  wound  was  dis- 
charging healthy  pus. 

Prof.  Billroth  has  described  a  ''secondary  fever,''''  which  begins  on  or 
after  the  eighth  day,  and  he  believes  that  this  may  occur  without  any  pri- 
mary fever  having  existed.  It  would  appear,  however,  from  the  ol)serva- 
tions  of  Mr.  Pick,  that  there  has  in  these  cases  always  been  a  primary 
attack,  though  it  may  have  been  so  slight  as  easily  to  elude  observation. 
The  primar}^  may  run  into  the  secondary  fever,  the  temperature  not  sink- 
ing to  the  normal  standard  during  the  interval ;  and  in  any  case,  if  the 
fever  last  beyond  the  eighth  day,  it  is  to  be  considered  as  secondary.  The 
occurrence  of  secondary  fever,  which  appears  to  be  due  to  the  aljsorption  of 
septic  material,  is  always  to  be  looked  upon  with  apprcliciision,  as  indicat- 
ing a  grave  change  in  the  local  or  constitutional  condition.  It  may  be 
followed  by  deep-seated  or  widespread  inflammation  of  the  connective 
tissues,  or  may  herald  the  approach  of  serious  surgical  diseases,  such  as 
erysipelas,  hospital  gangrene,  or  pyaemia.  Genzmer  and  Volkmann  describe 
an  "  aseptic"  form  of  traumatic  fever,  met  with  in  cases  of  subcutaneous 
injury,  etc.,  in  which  the  increase  of  temperature  is  the  only  symptom 
which  can  be  recognized. 

Inflammatory  fever,  as  has  been  said,  usually  subsides  with  the  occur- 
rence of  suppuration.  The  formation  of  pus  is,  however,  often  attended 
with  marked  perturbations  of  the  nervous  system,  consisting  in  repeated 
and  sometimes  prolonged  rigors,  alternating  with  flushes  of  heat.  In  cases 
where  suppuration  is  unduly  prolonged,  and  the  patient  in  consequence 
weakened,  an  irritative  type  of  fever  is  developed  which  is  called  Hectic. 
In  this  form  of  fever  the  pulse  is  more  rapid  than  in  health,  small,  and 
compressible ;  the  eyes  are  abnormally  brilliant,  and  the  cheeks  flushed. 
The  patient  emaciates  and  becomes  very  feeble.  The  symptoms  are  usually 
most  marked  in  the  evening,  when  the  skin  is  hot  and  dry,  a  condition 
which  is  often  succeeded  in  the  course  of  the  night  by  colliquative  sweating. 
The  "cold  sweat"  of  hectic  often  alternates  or  coexists  with  profuse  diar- 
rhoea, both  tending  to  exhaust  the  patient.  I  believe  that  hectic  is  never 
established  in  cases  of  suppuration  until  the  pus  finds  a  vent  externally :  as 
long  as  an  abscess  is  unopened,  hectic  will  not  occur. 
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Extension  of  Inflammation  Inflammation  may  extend  from  one 

part  of  the  body  to  another  by  continuity  or  by  contiguity  of  structure 
An  instance  of  the  former  mode  of  extension  may  be  found  in  the  spread 
of  tracheitis  to  the  larynx  or  to'  the  bronchi ;  an  instance  of  the  latter,  in 
the  extension  of  inflammation  from  the  pleura  to  the  lung,  or  from  the 
bones  of  the  skull  to  the  membranes  of  the  brain.  Extension  by  metastasis 
is  probably  rarer  than  is  commonly  supposed ;  the  example  usually  given, 
viz.,  the  occurrence  of  epididymitis  in  the  course  of  gonorrhoea,  is,  I  be- 
lieve, no  metastasis  at  all,  but  a  simph?  extension  by  continuit)^  of  structure. 
Inflammation  may  spread  by  means  of  the  lymphatics,  as  in  adenitis  of  the 
axillary  glands  following  upon  a  whitlow.  The  blood  may  indirectly  be 
concerned  in  the  spread  of  inflammation  ;  as  in  cases  of  embolism,  Avhere 
the  detached  fragment  or  clot  is  carried  along  in  the  circulation,  and  acts 
as  a  foreign  body.  With  regard  to  the  agency  of  the  nervous  system  in 
the  spread  of  inflammation,  it  is  proved  that,  by  a  form  of  reflex  action,  a 
part  may  be  rendered  more  susceptible  to  the  influence  of  external  irritants, 
and  may  thus  be  predisposed  to  the  occurrence  of  the  inflammatory  process ; 
but  any  more  direct  agency  of  the  nervous  system  is  still  a  matter  of  doubt 
(see  p.  41). 

Terminations  of  Inflammation — What  I  have  called  the  stages 
of  inflainnuition  are  often  spoken  of  as  terminations  of  the  inflammatory 
process ;  thus  it  is  said  to  end  in  the  formation  of  lymph,  in  suppuration, 
in  ulceration,  in  gangrene,  etc.  But  I  think  it  will  appear  from  what  has 
lieen  already  said,  that  these  cannot  strictly  be  looked  upon  as  terminations, 
for  the  reason  that  in  each  case  the  inflammation  must  go  on  in  the  sur- 
rounding parts  until  the  whole  process  of  ulceration,  of  mortification,  etc., 
has  l)een  completed.  Strictly  speaking,  inflammation  can  only  end  in  reso- 
lution (a  gradual  return  to  the  healthy  state),  or  in  the  death  of  the  patient, 
when  of  course  inflammation  must  cease  with  the  termination  of  other  vital 
processes.  Even  metastasis,  which  is  often  called  a  termination  of  inflam- 
mation, is,  as  far  as  the  part  originally  inflamed  is  concerned,  really  an 
instance  of  resolution.  The  other  so-called  terminations  do  not  end^  the 
process,  but  are  mere  events  in  its  course. 

In  resolution  the  symptoms  of  inflammation  more  or  less  quickly  dis- 
appear. The  pain  and  heat  diminish,  the  swelling  subsides,  and  the  red- 
ness slowly  fades  away.  The  function  of  the  part  is  gradually  restored, 
and  its  nutrition  slowly  returns  to  the  normal  state.  The  dilated  blood- 
vessels contract,  the  stagnant  blood-corpuscles  are  pushed  on,  and  absorp- 
tion, which  had  been  to  a  great  extent  suspended,  begins  again  with  renewed 
activity,  helping  to  remove  the  adventitious,  newlv-formed  material.  Re- 
solution may  be  complete,  or  only  partial ;  in  the  "latter  case  the  part  that 
lias  l)een  inflamed  remains  permanently  altered  in  structure.  Thus  inflam- 
mation of  the  eye  may  cause  permanent  opacitv  of  the  cornea,  and  gonor- 
rheea  a  troublesome  form  of  urethral  stricture. 
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CHAPTER  II. 

TREATMENT  OF  INFLAMIVIATION. 

Before  entering''  upon  the  subject  of  the  treatment  of  hiflamniation,  it 
may  be  well  to  reiterate  what  was  said  in  the  opening  of  the  first  chapter, 
that  this  process  is  not  to  be  looked  upon  as  a  disease,  to  be  met  with  lancet 
and  calomel  on  the  one  hand,  or  with  brandy  and  opium  on  the  other,  but 
is  to  be  viewed  as  a  modification  of  natural  processes,  which  may  often  be 
conducted  to  a  favorable  termination  by  judicious  management  on  the  yjart 
of  the  surgeon,  or  by  bad  treatment  may  easily  be  made  to  end  in  destruc- 
tion of  the  part  affected,  if  not  in  the  death  of  the  patient. 

In  dealing  with  any  individual  case  of  inflammation,  the  surgeon  should 
bear  in  mind  the  nature  of  the  pathological  changes  which  are  in  progress, 
and  administer  or  withhold  his  remedies  with  due  regard  to  both  the  local 
and  the  general  condition  of  his  patient. 

Prophylactic  Treatment  The  first  object  of  the  surgeon,  in  every 

case,  should  be,  if  possible,  to  remove  the  cause  of  inflammation ;  and  in 
many  instances,  if  this,  which  constitutes  the  prophylactic  treatment,  can 
be  accomplished,  nothing  more  will  be  requisite.  Thus  the  extraction  of  a 
speck  of  dust  from  the  eye,  or  of  a  splinter  of  wood  from  the  hand,  will 
often  prevent  the  development  of  inflammation,  or  at  least  allow  its  sub- 
sidence if  already  present.  In  any  case  the  removal  of  the  cause  (if  this 
can  be  ascertained)  must  be  first  efi'ected,  even  if  the  inflammation  continue 
and  require  further  attention  :  the  first  step  in  the  cure  of  cystitis  dependent 
on  vesical  calculus,  is  to  remove  the  stone ;  a  strangulated  hernia  cannot 
possibly  be  relieved  while  the  constriction  remains. 

Curative  Treatment  When  the  cause  of  inflammation  cannot  be 

detected,  or  after  its  removal,  when  that  can  be  efi'ected,  what  may  be  called 
the  curative  treatment  comes  into  play.  This  may  be  divided  into — 
I.  The  Hygienic  treatment;  II.  The  LocaX  Remedial  treatment;  and 
III.  The  General  or  Constitutional  Remedial  treatment. 

I.  The  Hygienic  treatment  of  inflammation  is  first  to  be  considered. 
It  is,  I  think,  often  more  important  than  either  of  the  others.  Rest  is 
frequently  all  that  is  necessary  in  the  management  of  even  severe  injuries 
(as  in  many  cases  of  fracture)',  and  by  itself  will  often  suffice  to  prevent  the 
unavoidable  and  needful  inflammation  from  passing  beyond  the  stage  which 
is  required  for  the  repair  of  the  lesion.  No  severe  inflammation,  whether 
from  injury  or  from  disease,  can  be  successfully  treated  without  the  en- 
forcement of  rest,  and  even  in  slight  cases  it  will  be  of  great  use  in  pro- 
moting and  hastening  a  satisfactory  issue.  If  an  important  organ  (as  the 
brain  or  lung)  be  inflamed,  the  patient  should  invariably  be  confined  to  bed; 
the  same  rule  should  be  adopted  for  severe  inflammations  of  less  vital  parts. 
In  many  cases  local  rest  will  be  sufficient;  thus  a  patient  with  an  inflamed 
hand  or  elbow  may  walk  about  with  the  part  supported  by  a  sling,  when 
a  similar  affection  of  the  foot  or  knee  would  necessitate  confinement  to  bed. 
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Functional  rest  of  the  inflamed  part  is  very  important.  No  one  should 
attempt  to  read  with  an  inflamed  eye,  to  talk  with  an  inflamed  larynx,  or 
to  write  with  an  inflamed  hand. 

Subsidiary  to  rest  is  position  :  this  is  a  point  which  should  be  carefully 
attended  to  in  the  treatment  of  inflammation.  All  the  symptoms  of  in- 
flammation, and  especially  pain,  are  agg-ravated  b}^  a  dependent  position; 
hence  an  inflamed  leg  or  arm  should  be  supported  on,  or  even  elevated 
above,  the  level  of  the  rest  of  the  body.  Even  in  cases  which  do  not 
require  confinement  to  bed,  great  comparative  ease  and  comfort  may  be 
afforded  by  supporting  the  affected  part  with  a  suitable  splint  or  sling. 
An  apparent  exception  is  to  be  noted  in  cases  of  inflammation  about  the 
head.  Every  one  who  has  had  a  headache  may  know  from  his  own  ex- 
perience that  it  is  relieved  by  lying  down,  and  it  is  a  mistake  to  suppose 
that  the  impulse  of  blood  to  the  head  is  diminished  (as  in  the  case  of  the 
foot  for  instance)  by  elevating  the  organ;  the  reason  is  obvious — the  brain 
must  have  a  certain  supply  of  blood,  and  if  the  force  of  gravity  be  brought 
into  play  by  elevating  the  head,  the  heart  compensates  for  it  by  increased 
rapidity  of  action ;  hence  in  inflammation  about  the  head,  the  recumbent 
should  be  adopted  in  preference  to  any  other  posture. 

The  diet  of  a  patient  suffering  from  inflammation  is  a  matter  of  great 
importance.  Until  within  a  comparatively  recent  period,  surgeons  united 
in  recommending  what  was  called  "absolute  dieV  in  cases  of  inflammation, 
and  this  was  usually  pretty  much  equivalent  to  no  diet  at  all.  As  regards 
this  matter,  I  cannot  but  think  that  medicine  is  more  advanced  than 
surgery;  very  few  physicians  at  the  present  day,  I  imagine,  try  to  starve 
out  pneumonias,  and  I  cannot  see  why  the  principles  which  are  now  almost 
universally  adopted  in  the  management  of  internal  inflammations  should 
not  be  equally  applicable  in  the  case  of  the  external,  or  of  the  internal  when 
produced  by  traumatic  causes.  Up  to  a  certain  point,  the  inclinations  of 
the  patient  may  be  looked  upon  as  a  prett}'  safe  guide;  no  man  suffering 
from  a  violent  inflammation,  whether  external  or  internal,  has  an  appetite 
for  heavy  meat  meals  or  for  stimulating  sauces,  and  it  may  reasonably  be 
concluded  that  this  is  a  prompting  of  nature  to  avoid  such  condiments. 
But  we  must  be  cautious  not  to  run  into  the  other  extreme.  It  has  been, 
I  think,  clearly  shoAvn  by  the  researches  of  modern  investigators,  that  in 
addition  to  the  waste  of  tissue  which  accompanies  the  inflammatory  process, 
there  is  a  large  expenditure  of  force  (as  evidenced  bv  the  great  elevation  of 
temperature),'  and  it  is  but  rational  to  suppose  that  this  waste  and  expendi- 
ture ought  to  be  compensated  by  a  supply  of  easilv  assimilable  food. 

As  to  the  results  met  with  in  practice,  it  of  course  becomes  any  one  sur- 
geon to  speak  with  great  modesty  and  hesitation ;  I  can  however  honestlv 
aver  that  I  have  met  with  better  success  in  the  treatment  of  inflammation 
upon  this  plan,  than  I  did  when  I  habituallv  directed  low  diet  accordin<>-  to 
the  rules  still  laid  down  in  many  surgical  works.  I  do  not  doul)t  but  that  a 
patient  suddenly  attacked  with  inflammation  may  subsist  for  a  short  time- 
perhaps  a  day  or  two— upon  barley-water  or  water-arrowroot  and  wroba 
bly  this  meagre  diet  may  be  more  suitable  than  the  heavy  meals  which  he 
has  been  in  the  habit  of  consuming;  but  I  believe  that  he  Will  do  better  '^till 
by  taking  m  small  quantities  and  at  frequent  intervals  some  lio-ht  md  Pn«5h' 
digestible  but  nutritious  article  of  food.  The  diet  which  I  mvself  an  "  ti. 
habit  of  ordering  for  patients  suffering  from  severe  inflammation  is  ^^^V\C  ^l 
quantities  varying  according  to  the  age  of  the  individual,  and  at  iong-er  or 

'  See,  in  relation  to  this  point.  Rev.  Dr.  Hau-hton's  "  Address  on  th«  p  i 
Food  to  Work  done  by  the  Body,"  etc.    {Brit.  Med.  Journ.,  Aug.  186 g!) 
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shorter  intervals  according  to  the  facility  with  which  the  process  of  digestion 
is  accomplished.  I  have  supported  adult  men  for  weeks  at  a  time  upon  milk 
given  by  the  tcacupful  (f3iv)  every  hour,  and  I  know  of  no  single  article  of 
food  which  is  adapted  to  so  great  a  variety  of  cases  as  is  this.  In  the  more 
advanced  stages  of  inflammation,  beef-essence  and  different  forms  of  strong 
broth  may  be  appropriately  made  to  alternate  with  milk  in  the  patient's  diet. 
As  a  general  rule,  once  in  two  or  three  hours  is  often  enough  to  give  food 
in  cases  of  inflammation,  though  when  only  small  quantities  can  be  taken 
at  a  time,  the  interval  of  course  must  be  shorter.  With  regard  to  the  ad- 
ministration of  alcoholic  stimulants  no  positive  rule  can  be  given.  In  the 
early  stages  of  inflammation  they  are  usually  not  required,  and  should  not 
be  given  unless  the  state  of  the  pulse  or  other  circumstances  indicate  that 
they  are  needed.  The  onset  of  delirium  (unless  the  brain  itself  be  involved 
in  the  inflammation)  is  almost  always  an  indication  for  stimulation.  The 
quantity  to  be  given  should  not  commonly  exceed  four  or  six  fluidounces  of 
brandy  or  whiskey,  or  half  a  pint  of  wine,  in  the  course  of  twenty-four 
hours;  I  have,  however,  in  the  later  stages  of  inflammation  (as  in  some 
cases  of  severe  burn),  occasionally  increased  the  amount  to  as  much  as  a 
pint  and  a  half  of  brandy  in  twenty-four  hours,  and  am  sure  that  I  have 
saved  life  by  doing  so.  In  many  of  the  milder  cases  of  inflammation,  or 
what  clinically  might  be  called  chronic  inflammation,  malt  liquors  may  be 
advantageously  substituted  for  the  stronger  forms  of  stimulant. 

Other  hygienic  measures,  which  will  suggest  themselves  to  the  intelligent 
practitioner,  should  likewise  be  adopted.  Thus,  the  room  which  the  pa- 
tient inhabits  should  be  well  ventilated,  and  well  warmed  in  winter.  The 
patient's  skin  should  be  kept  in  a  good  condition  by  bathing,  or,  when  this 
is  not  practicable  from  the  severity  of  the  attack,  by  frequent  sponging. 
The  body-linen  and  bedclothes  should  be  kept  clean,  and  all  excreta  and 
other  sources  of  pollution  removed  as  quickly  as  possible.  The  patient 
should  not  be  exposed  to  a  glare  of  light,  nor,  on  the  other  hand,  should 
the  room  be  kept  so  dark  as  to  be  gloomy.  All  sources  of  annoyance,  as 
from  noise,  etc.,  should  be  removed,  and  while  no  fatigue,  either  mental  or 
bodily,  should  be  permitted,  the  patient,  if  the  nature  of  his  case  allow  it, 
should  be  entertained  by  light  literature  (being  read  to,  in  preference  to 
reading  himself),  or  by  cheerful  conversation. 

I  have  dwelt  at  some  leno-th  on  these  topics,  from  a  conviction  that  they 
are  too  often  neglected.  The  duty  of  the  surgeon  is  not  ended  when  he 
has  dressed  a  wound  and  prescriijed  a  dose  of  medicine.  The  hygienic 
management  of  a  patient  is  of  equal,  and,  in  many  cases,  of  even  greater 
importance  than  the  mere  surgical  and  medical  treatment,  which  yet,  too 
often,  exclusively  engrosses  the  practitioner's  care  and  attention. 

II.  The  liOcal  Remedial  treatment  of  inflammation  is  next  to  be 
described.  The  applications  to  be  considered  under  this  heading  may  be 
classified  as  cold,  heat,  moisture,  local  narcotics,  stimulants,  astringents, 
antiseptics,  counter-irritants,  cauterization,  local  bleeding,  incisions,  opera- 
tions, compression,  and  friction. 

1.  Cold.  There  can  be  no  question  as  to  the  efficiency  of  cold  as  a  local 

remedy  for  inflammation.  It  is  indeed  spoken  of  by  Mr.  Erichsen  as  a 
means  of  preventing  inflammation.  Its  utility  is,  perhaps,  most  obvious 
in  cases  of  wounds  or  sprains,  though  it  is  likewise  of  great  service  in  many 
cases  of  inflamed  joints,  and  other  inflammatory  affections  not  dependent 
on  traumatic  causes.  It  may  be  applied  in  the  form  of  dry  cold,  or  in  con- 
nection with  moisture.  The  use  of  dry  cold  has  been  especially  recom- 
mended by  Esmarch,  and  is  particularly  useful  where  the  skin  is  un- 
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Fig.  6. 


Mediate  irrigation  ;  coil  prepared  for  use.  (After 
Petitoand.) 


broken,  and  whore  it  is  desirable  to  avoid  the  maceration  and  other  dis- 
comforts unavoidable  with  wet  applications.  Ice  may  be  applied  in  India- 
rubber  baffs  of  varial)lc  shape 
or  in  thin  metallic  boxes,  which 
Esmarch  considers  preferable  for 
hospital  use.  The  intensity  of 
the  cold  may  be  modified  bj- 
interposing  a  folded  towel  or 
handkerchief  between  the  bag- 
or  box  and  the  skin.  This  is  an 
admirable  Avay  of  applying  dry 
cold,  but  it  must  be  carefully 
watched,  lest  it  produce  gan- 
grene (as  I  have  seen  in  one 
case,  thi"ough  the  neglect  of  the 
attendant),  or,  on  the  other 
hand,  lest  the  ice  melt,  and  the 
application  be  no  longer  a  cold 
one.  A  safer  and  an  equally 
efficient  method  of  applying  dry 
cold  is  that  described  by  M. 
Petitgand  under  the  name  of 
3Iediate  Irrigation.  This  sur- 
geon makes  use  of  a  flexible  tube 
of  vulcanized  India-rubber,  six- 
teen or  twenty  feet  long,  and  about  half  an  inch  thick,  the  tube-wall  being 
only  about  a  line  in  thickness.  This  tube  he  applies  to  a  limb  like  a  simple 
spiral  bandage,  holding  it  in  place  by  a  few  turns  of  a  roller,  or  he  makes 
a  coil  of  the  tube,  adapting  it  to  the  head,  to  a  joint,  to  the  female  breast, 

or  to  any  other  part  as 
required,  keeping  it  in 
position  b}^  a  few  strips 
of  bandage  passing 
alternately  above  and 
below  the  contiguous 
spiral  coils.  Through 
this  tube  water  is 
made  to  flow  from  a 
reservoir  above  the 
patient's  level,  of  any 
temperature  that  may 
be  desired,  and  by  test- 
ing the  temperature  of 
the  Avater  as  it  leaves 
the  tube,  the  surgeon 
can  easily  ascertahi  to 
what  degree  he  has 
succeeded  in  reducing 
the  temperature  of  the 
inflamed    part  itself. 

Coil  applied  to  head.    (After  Petitgand.)  The  application  of  Cold 

method,  is  recommended  by  Sir  Spencer  Wells,  in  all  cases  of  trauniati ' 
fever,  as  a  means  of  reducing  the  temperature  of  the  whole  body 

In  cases  where  there  is  an  open  wound,  the  relaxing  properties  of 
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moisture  are  often  advantageously  combined  with  cold,  and  here  the  ordi- 
nary form  of  irrigation  by  means  of  a  funnel-shaped  reservoir  with  a  stop- 
cock, or  even  a  skein  of  thread  or  a  piece  of  lamp-wick  acting  as  a  siphon, 
may  be  conveniently  employed.  (Fig.  9.)  In  other  cases,  simply  cover- 
ing the  part  with  a  cloth,  M'hich  is  wetted  from  time  to  time  with  cold 
water  or  an  evaporating  lotion,  will  be  sufficient. 

Cold  is  useful  in  the  early  stages  of  inflammation,  when  it  will  greatly 
assist  in  promoting  resolution,  or  in  the  later  stages,  when  the  parts  are 
flabby  and  relaxed,  and  when,  especially  in  the  form  of  a  cold  douche,  it 
is  often  extremely  useful.  Cold  is  not  generally  desirable  when  suppura- 
tion is  impending,  though  I  have  in  at  least  two  instances  succeeded  in 
causing  the  absorption  of  an  abscess  by  the  use  of  dry  cold.  Cold  is 
rarely  useful  when  supp\u*ation  has  actually  occurred,  and  should  always 
be  avoided  in  cases  of  impending  or  present  gangrene. 

2.  Heat  is  seldom  employed  in  cases  of  inflammation,  except  in  conjunc- 
tion with  moisture.  If  dry  heat  should  be  desired,  it  may  conveniently  be 
applied  by  M.  Petitgand's  method  of  "  mediate  irrigation,"  by  merely  sub- 
stituting warm  water  for  cold. 

3.  Moisture,  in  connection  with  warmth,  is  a  very  valuable  remedy  in 
inflammation.  Heat  and  moisture  may  be  applied  in  a  variety  of  ways. 
Wai^m-water  d7-esswg  is  very  useful  in  cases  of  suppurating  wounds ;  the 
water  ma}"  be  applied  unmixed,  or  it  may  be  medicated  by  the  addition  of 
laudanum,  lead-water,  muriate  of  ammonium,  alcohol,  etc.  An  excellent 
dressing  may  be  made  by  diluting  alcohol  with  an  equal  quantity  of  water. 
In  applying  any  form 

of  warm-water  dress-  Fig.  8. 

ing,  the  lint  or  other 
material  which  is  sat- 
urated with  the  water 
should  be  covered  with 
oiled  silk,  or  with  wax- 
ed paper,  so  as  to  pre- 
vent evaporation.  Hot 
fomentation  svlxg  often 
very  useful  in  the  ear- 
ly stages  of  inflamma- 
tion ;  they  are  com- 
monly directed  to  be 
made  by  dipping  flan- 
nel in  hot  water,  and 
applying  it  to  the  af- 
fected part,  renewing 
it  from  time  to  time. 
This  is  very  apt  to 
cause  maceration  and 
desquamation  of  the 
cuticle,  and  hence  the 
application,  when  re- 
peated several  times, 
becomes      extremely  _  m  •    x  i 

painful  •  to  obviate  this,  I  am  in  the  habit  of  usmg  warm  ohve  oil  mstead 
of  hot  water  a  substitution  which  does  not  impair  the  efficiency  of  the 
remedy  while  it  renders  it  much  more  agreeable  to  the  patient.  Moisture 
may  in  some  cases,  be  advantageously  employed  by  the  process  of  steam- 
ing- this  mav  be  done  bv  means  of  an  ordinary  funnel,  inverted  over  the 


Mediate  irrigation:  a.  Supply-tube  acting  as  a  siphon;  6.  Coil 
applied  to  lower  e.\tremity  ;  e.  Waste-pipe  with  stopcock.  (After 

PEinnJAND.) 
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hot  liquid  and  directed  towards  the  affected  part,  or  by  means  of  the  atom- 
izer, now  so  much  used  in  affections  of  the  throat  and  air-passages ;  in 
emi)loying-  the  latter  apparatus,  the  temperature  of  the  vapor  can  readily  be 
regulated  l)y  varying  the  distance  of  the  instrument  from  the  part  to  which 
the  current  is  applied.  One  of  the  most  common,  and  certainly  one  of  the 
most  efficient,  modes  of  applying  heat  and  moisture  is  by  means  of  a  poul- 
tice. I  cannot  unite  in  the  crusade  against  this  most  useful  remedy  in 
which  some  surgeons  have  engaged :  there  can  be  no  doubt  that  poultices 
have  often  been  abused,  and  that  in  certain  stages  of  inflammation  they  are 

Fig.  9. 


Irrigating  apparatus.  (Erichsen.) 


ca[);ible  of  effecting  much  harm,  but  the  same  objection  might  lie  against 
any  other  remedy,  and  cannot  justly  detract  from  their  real  merit  under 
suitable  circumstances.  The  best  materials  for  making  poultices  are  flaxseed- 
meal  and  the  powdered  bark  of  the  Ulmus  fulva,  or  slippery  elm ;  in  an  emer- 
gency, however,  a  very  good  substitute  may  be  found  in  corn-meal  or  bread 
crumbs.^  The  poultice  should  be  mixed  with  hot  water,  and  should  be  of  an 
even  consistence,  so  as  to  admit  of  being  spread  smoothly.  Flaxseed  or  elm 
poultices  should  not  be  more  than  two  or  three  lines  in  thickness,  and  should 
receive  a  thin  coating  of  olive  oil  before  being  applied ;  this  is  to  prevent  their 
adhering  to  the  surface  of  the  body,  and  breaking  in  removal.  Corn-meal 
or  bread  poultices  must  be  made  alDout  half  an  inch  thick,  and  may  be  kept 
from  the  surface  by  the  interposition  of  a  piece  of  thin  and  soft  muslin 
Poultices  should  be  made  freshly,  immediately  before  application  and  shduld 
invariably  be  covered  with  oiled  silk  or  waxed  pa])er,  to  prevent  evapora- 
tion. It  is  well  for  the  surgeon  to  give  his  personal  attention  to  the  raakino< 
and  application  of  poultices,  as  the  patient's  comfort  o-veatly  depends  on 
the  care  and  neatness  with  which  this  is  done,  and  verv'few  nurses  will  be 
found  to  do  it  properly,  unless  constantly  watch(>d  by  the  medical  attend 
ant.  The  fermenting  poultice,  which  is  an  excellent  application  to  slou-^h 
ing  sores,  may  be  made  by  mixing  wheat  or  corn  flour  with  half  its  weio-ht 
of  yeast,  and  gently  warming  it  until  it  l)egins  to  swell  A  conveniont 
substitute  is  the  jwrter  poultice,  made  by  incorporating  common  i-.n  -tPv 
with  the  ordinary  flaxseed  poultice.    Warmth  and  moisture  in  Avhatever 

1  Thin  sheets  of  cotton  wadding,  saturated  with  a  decoction  of  cari-i"^ 
moss,  have  been  recommended  as  a  substitute  for  poultices  by  M  Leliuv*  -'^"'  '^v  "'"^'^ 
pharmaceutist,  and  may  often  be  employed  with  satisfaction.       '  ^  F''«"ch 
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form  used,  are  especially  to  be  recommended  in  the  second  staf>c  of  inflam- 
mation, and  when  suppuration  is  impending-.  When  the  discharge  of  pus 
is  fully  established,  poultices  are,  as  a  rule,  not  desirable,  while  in  the  gan- 
g-renous  stage,  as  already  said,  a  fermenting  or  porter  poultice  is  often  the 
best  application  that  can  be  made. 

4.  The  local  use  of  narcotics  is  often  advisable  in  cases  of  inflammation  : 
thus  laudanum  may  be  applied  with  advantage  to  inflamed  wounds  and  irri- 
table ulcers,  while  a  belladonna  plaster  is  often  of  great  service  as  an  appli- 
cation to  inflamed  lymphatic  glands.  Anodynes  may  be  used  in  connection 
with  cold  (as  in  the  common  mixture  of  Goulard's  extract  and  laudanum), 
or  with  heat,  as  in  the  form  of  a  hop  poultice,  often  employed  in  cases  of 
peritonitis. 

5.  Stimulants  and  astringents  may  be  used  with  advantage  in  the  local 
treatment  of  inflammation  ;  as  instances,  I  need  only  refer  to  the  constant 
employment  of  nitrate  of  silver  in  inflannnations  of  the  mucous  membranes, 
conjunctivitis,  g-onorrhoea,  etc. 

6.  Antiseptics  have  lately  attracted  a  great  deal  of  notice  in  the  treatment 
of  inflammation,  especially  when  resulting  from  wounds.  I  have  myself, 
for  mau}^  years,  made  use  of  the  antiseptic  properties  of  alcohol  and  of  the 
permanganate  of  potassium  in  the  local  treatment  of  surgical  affections,  but 
the  article  which  is  most  in  vogue  at  the  present  time  is  the  carbolic  or 
phenic  acid,  the  merit  of  introducing  which  into  common  use  is  undoubt- 
edly due  to  Sir  Joseph  Lister,  of  Loudon,  though  its  properties  were  pre- 
viously familiar  to  chemists,  and  though  it  had  occasionally  been  employed 
in  surgery,  before  he  directed  general  attention  to  the  subject.  Prof. 
Lister's  mode  of  applying  this  antiseptic  agent  will  be  described  when 
speaking  of  the  treatment  of  wounds. 

7.  Counter-irritants  are  sometimes  advantageously  employed  in  the  local 
treatment  of  inflammation.  This  is  denied  by  some  modern  writers  of  high 
authority,  but,  for  my  own  part,  I  cannot  doubt  that  great  benefit  is  occa- 
sionally derived  from  the  practice.  I  have  seen  a  bubo  disappear  without 
suppuration,  under  the  application  of  blisters,  or  of  tincture  of  iodine  (ap- 
plied, as  advised  by  Furneaux  Jordan,  around,  but  not  over,  the  inflamed 
part),  and  even  if  this  desirable  consummation  be  not  attained,  the  use  of 
the  counter-irritant  may  serve  to  hasten  the  formation  of  pus,  and  thus 
shorten  the  time  required  for  treatment.  The  advantoiics  dci-ived  from 
the  use  of  sinapisms  and  turpentine  stupes,  employed  as  dcrix  ati  ves,  like- 
wise seem  to  me  unquestionable.  The  principal  counter-irritants  employed 
by  surgeons  are  blisters,  issues,  setons,  and  moxa. 

8.  Cauterization  is  a  remedy  which  may  prove  serviceable  in  certain  cases 
of  inflammation.  The  actual  cautery  may  be  advantageously  applied  to 
serpiginous  chancroids,  while  caustic  in  some  form  is  frequently  employed 
by  the  surgeon  in  the  treatment  of  ordinary  ulceration. 

^  9.  Local  bleeding,  by  cupping  or  leeching,  is  now  much  less  often  I'esorted 
to  than  formerly.  The  general  question  of  the  abstraction  of  blood  in  in- 
flammation will  be  considered  under  the  head  of  constitutional  treatment, 
but  I  may  say  here  that  I  cannot  doubt  that  local  bleeding  is  sometimes  of 
use,  and  mav  prevent  fatal  disorganization  in  an  important  organ ;  I  firmly 
believe  that  I  have  seen  it  do  good  in  cases  of  traumatic  peritonitis. 

10.  Incisions,  to  relieve  tension,  are  often  of  great  use  in  cases  of  inflam- 
mation ;  after  incising  the  tunica  albuginea  in  cases  of  swelled  testicle,  I 
have  observed  the  pain  to  disappear  almost  instantly,  and  the  duration  of 
the  aflPection  to  be  very  materially  shortened.  In  diflFuse  inflammation  of 
the  subcutaneous  areolar  tissue,  and  in  phlegmonous  erysipelas,  numerous 
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incisions  are  often  absolutely  essential  to  check  the  spread  of  the  morbid 
process,  or  even  to  save  life. 

11.  Surgical  operations  of  more  or  less  gravity  are  frequently  required  in 
the  treatment  of  inflammation.  Sequestra  must  be  extracted,  and  gan- 
grenous parts  cut  away,  before  the  attending  inflammation  can  be  expected 
to  subside.  In  this  place  I  may  refer  to  an  old  suggestion  which  has  been 
recently  revived,  to  treat  or  to  attempt  to  prevent  inflammation  of  joints  by 
ligating  the  main  artery  of  the  limb  above  the  part  affected.  If  inflamma- 
tion were  solely  dependent  upon  the  condition  of  the  blood  and  bloodvessels, 
this  might  seem  reasonable  enough ;  but  when  we  consider  that  the  function 
of  the  vessels  in  inflammation  is  merely  ministerial,  and  that  the  increased 
quantity  of  blood  in  an  inflamed  part  is  not  the  cause  of,  but  is  itself  caused 
by,  the  inflammation  (see  page  35),  it  will  appear,  I  think,  that  this  plan  of 
treatment  is  as  incorrect  in  theory  as  it  is  in  fact  dangerous  in  practice. 

12.  Compression  is  often  of  great  use  in  the  treatment  of  inflammation. 
It  is  especially  in  the  later  stages,  when  the  parts  are  left  flabby  and  relaxed 
(as  in  indolent  ulcers),  that  pressure  is  of  service,  though  it  is  occasionally 
useful  at  a  much  earlier  period.  I  know  of  no  lietter  treatment  for  carbun- 
cle than  methodical  pressure  by  the  eccentric  application  of  strips  of  adhesive 
plaster. 

13.  ^maWy,  friction  is  frequently  a  valuable  remedy  in  cases  of  inflam- 
mation. The  French  have  systematized  the  use  of  friction,  under  the  name 
of  massage,  to  a  much  greater  extent  than  has  been  done  in  England  or  in 
this  country.  Slow  and  gentle  rubbing  with  waimi  olive  oil,  or  even  with 
the  hand  alone,  is  often  very  soothing  in  the  early  stages  of  inflammation, 
and  may  be  of  positive  benefit  in  assisting  to  promote  resolution :  I  have 
found  it  of  great  use  in  the  treatment  of  mammitis,  and  it  may  also  be  em- 
ployed in  cases  of  sprain ;  in  the  later  stages  of  inflammation,  again,  fric- 
tion may  prove  a  valuable  adjunct  to  the  employment  of  the  cold  douche. 

III.  Constitutional  Treatment  We  have  next  to  consider  the 

General  or  Consf/'tutional  liemedial  treatment,  which,  except  in  ver}^  slight 
cases,  is  not  less  important  than  the  local  measures  adopted. 

Depletion. — Until  within  a  comparatively  recent  period,  any  surgeon,  be- 
ing asked  what  was  the  most  important  remedy  in  the  treatnient  of  inflam- 
mation, would  have  answered  unhesitatingly  that  it  was  bleeding;  and  the 
expression  was  constantly  used  that  venesection  was  the  surgeon's  "  sheet- 
anchor"  in  dealing  with  inflammatory  affections.  Now  I  suppose  that  there 
is  no  fact  better  established  in  the  whole  circle  of  therapeutic  observation, 
than  that  certain  of  the  symptoms  of  inflammation  (especially  pain)  can  be 
relieved  by  the  abstraction  of  blood ;  and  hence,  when  the  prevailing  doc- 
trines of  pathology  taught  that  the  essence  of  inflammation  was  an  altered 
action  of  the  vessels,  accompanied  by  a  morbid  richness  or  "inflammatory" 
state  of  the  blood  itself,  we  cannot  wonder  that  our  predecessors  thouo-ht 
that  reason  and  experience  united  in  showing  that  loss  of  blood  was  the 
surest  way  of  curing  inflammation.  More  careful  observation  and  more  iust 
views  of  pathology,  have,  however,  now  shown  that,  in  the'  words  of  Mr 
Simon,  already  quoted,  "A  part  does  not  inflame  because  it  receives  more 
blood.  It  receives  more  l)lood  because  it  is  inflamed."  Hence  bleedin«>- 
does  not  remove  a  cause  of  inflammation ;  it  merely  obviates  one  effect  5 
the  inflammatory  process.  Here,  as  in  the  matter  of  diet  the  practice  of 
physicians  has,  it  must  be  confessed,  been  more  enlightened  than  that  of 
surgeons.  Few  Avould  indeed,  at  the  present  day,  bleed  for  the  inflimmn 
tion  attending  a  compound  fracture,  but  it  is  still  taught  in  manv  of  onr 
surgical  text-books  that  venesection  is  absolutely  required  in  the  tre  t 
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of  injuries  of  the  head,  and  of  wounds  of  the  chest.  Now  it  seems  to  me  but 
reasonable  that  we  should  adopt  the  same  principles  in  the  niana<^-cm(!nt  of 
traumatic  inflammations  that  we  do  in  dealing-  with  those  of  idiopathic  ori- 
,s>-in,  and  hence  that  venesection  should  not  be  resorti^d  to  in  the  treatment  of 
surgical  affections,  except  for  its  immediate  mechanical  (effect  in  relieving  a 
vital  part,  the  functional  or  structural  integrity  of  which  is  in  imminent 
danger.  For  example,  bleeding-  may  be  necessary  in  a  case  of  ti-aiimatic  as 
in  a  case  of  ordinary  apoi)lexy,  when  the  darkly  congested  face,  turgid  lips, 
distended  veins,  and  laboring  pulse,  give  warning  that  the  brain  is  oppressed, 
and,  unless  speedily  relieved,  will  cease  to  act ;  or  when  a  wound  of  the 
lung  is  followed  by  great  dyspnoea,  pain,  and  oppression,  the  loss  of  a  little 
blood  may  be  of  benefit,  just  as  it  would  at  the  outset  of  an  ordinary  pneu- 
monia presenting  similar  conditions.  Even  under  these  circumstances,  I 
believe  that  local  bleeding,  b}-  cupping  or  leeching,  will  be  usually  better  than 
venesection  ;  and  it  should  always  be  considenjd  that  the  loss  of  blood  is  an 
evil,  which  may  indeed  be  preferable  to  a  greater  evil,  but  which  is  never  a 
positive  good.  The  experience  of  any  individual  surgeon  should  of  course  be 
referred  to  with  great  modesty,  but  I  may  say  that,  in  twenty -four  years  of 
hospital  practice,  I  have  never  had  occasion  to  employ  venesection,  and 
have  directed  local  bleeding  in  but  very  few  cases.  If  general  bleeding  be 
ever  resorted  to,  it  should  be  done  in  such  a  way  as  to  produce  the  greatest 
effect  with  the  least  loss  of  blood;  hence  the  patient  should  be  in  a  sitting 
posture,  and  the  blood  drawn  in  a  full  stream  from  a  free  opening  in  a  large 
vein,  generally  the  median-cephalic. 

Arterial  sedatives  are  often  useful  in  the  treatment  of  inflammation,  either 
after  the  abstraction  of  blood  or  as  a  substitute  for  it.  I  am  sure  that  I 
have  derived  advantage  from  the  Veratrttm  viride  in  cases  of  traumatic 
peritonitis,  given  in  the  form  of  the  tincture  in  doses  of  three  or  four  drops 
every  three  hours.  It  is  a  powerful  remedy,  and  its  use  should  be  stopped, 
or  at  least  suspended,  when  a  decided  impression  is  made  in  reducing  the 
frequency  of  the  pulse.  Aconite  has  been  similarly  used  with  advantage. 
The  preparations  of  antimony  are  often  of  use  in  the  management  of  inflam- 
mation. They  are  best  adapted  to  the  first  stage,  and  seem  to  have  a  de- 
cided effect  in  preventing  the  further  progress  of  the  inflammatory  process. 
This  property  of  antimony  has  been  called  the  "anticipatory  antiplastic" 
effect  of  the  remedy.  Tartar  emetic,  which  is  perhaps  the  best  form  in 
which  the  drug  can  be  given,  may  be  employed  in  doses  of  one-sixteenth  to 
one-twelfth  of  a  grain,  repeated  every  two  or  three  hours.  It  may  be  con- 
veniently com1)ined  with  opium  and  diaphoretics.  In  any  form,  antimony 
is  a  remedy  which  should  be  used  with  great  caution  and  watchfulness.  It 
should  never  be  given  for  a  trivial  inflammation,  and  should  be  avoided  in 
cases  of  children  or  old  persons,  or  in  patients  of  feeble  constitution. 

Purgatives  have  been  much  employed  in  the  treatment  of  inflammation. 
As  there  is  very  often  a  loaded  state  of  the  bowels  at  the  beginning  of  the 
inflammatory  process,  a  brisk  cathartic  may  be  of  service,  and  will  often 
act  in  some  degree  as  a  derivative,  thus  being  additionally  beneficial.  I 
usually,  however,  prefer  those  purgatives  Avhich  are  milder  in  their  action, 
such  as  rhubarb,  colocynth,  etc.  If  the  tongue  be  much  furred,  as  is  often 
the  case,  a  blue  pill,  followed  in  twelve  hours  by  a  dose  of  castor-oil,  will 
often  answer  as  well  as  any  other  prescription.  The  bowels  should  not  be 
allowed  to  become  constipated  during  the  progress  of  an  inflammation,  but 
should  be  relieved  from  time  to  time  by  the  aid  of  enemata,  or  of  small 
doses  of  magnesia,  rhubarb,  or  other  laxative.  There  can  be  no  necessity, 
however,  for  violent  purgation,  especially  as  the  articles  of  food  usually 
given  in  inflammation  produce  comparatively  little  fecal  matter. 
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Diaphoretics  and  Diuretics  are  of  undoubted  utility  in  cases  of  inflam- 
mation. They  promote  secretion,  diminish  the  violence  of  the  attending 
inflammatory  fever,  and  perhaps  act  in  some  degree  as  derivatives  as  well. 
The  spirit  of  nitrous  ether  may  be  used  as  a  diuretic,  in  combination  with 
the  neutral  mixture  or  the  solution  of  acetate  of  ammonia.  Digitalis  also 
may  be  used  in  the  same  way. 

Opium  is  an  invaluable  remedy  in  the  treatment  of  inflammation.  ^  It  is 
a  direct  promoter  of  what  we  have  seen  to  be  an  important  condition  of 
recover}^,  viz.,  physiological  and  functional  rest.^  Of  all  single  remedies 
it  is  probably  the  most  useful.  It  may  be  given  in  the  form  of  Dover's 
powder,  or  in  a  diaphoretic  mixture.  Some  such  combination  as  the  fol- 
lowing will  be  found  well  adapted  to  a  great  many  cases : — 

R.    Morphise  acetatis  gr.  j  ;  Spirit,  setheris  iiitrosi  fS'j  ;  Sacchari  albi  5ij  I  Aqnse 

camphorre  igiijss  ;  Liq.  ammoiiii  acetatis  f^iv.  M. 
li.    Morphise  acetatis  gr.  j  ;  Spirit,  setheris  iiitrbsi  13'.)  ;  Syrupi  acacise  f3vj  ; 

Aquae  aurantii  florum  f|iij  ;  Mist,  potassii  uitratis  f.^iv.  M. 

A  tablespoonful  of  either  of  these  mixtures  may  be  given  every  two  or 
three  hours,  during  the  height  of  the  inflammatory  fever,  and  either  will 
be  found  to  unite  very  satisfactorily  the  properties  of  an  anodyne,  febri- 
fuge, and  antispasmodic. 

Alteratives. — Certain  substances,  which  are  usually  classed  together  as 
alteratives,  have  an  undoubted  efficacy  in  many  cases  of  inflammation. 
Mercury  is  much  less  often  prescribed  now  than  formerly,  and  there  can, 
I  think,  be  no  question  that  our  ancestors  used  it  too  frequently,  and  in  too 
large  doses.  Still,  I  cannot  but  believe  that  it  does  exercise  an  influence, 
particularly  over  the  second  stage  of  inflammation,  or  that  attended  with 
the  production  of  lymph.  It  is,  however,  like  blood-letting  and  antimony, 
a  dangerous  remedy,  and  a  positive  evil,  though  it  may  on  occasion  do  good. 
It  should,  I  think,  be  reserved  for  cases  in  which  an  important  organ  is 
endangered,  and  should  even  then  be  used  with  great  caution  and  reserve. 
It  is  especially  adapted  for  inflammation  of  fibrous  and  serous  membranes, 
such  as  the  meninges  and  the  peritoneum.  It  should  be  given  in  small 
doses,  as  one-sixth  to  one-quarter  of  a  grain  of  calomel,  or  half  a  grain  of 
blue  mass,  and  may  be  conveniently  combined  with  opium  and  ipecacuanha. 

Iodide  of  potassium  is  a  valuable  remedy  in  certain  forms  of  inflamma- 
tion, especially  of  the  fibrous  tissues,  such  as  bone  or  periosteum.  The 
usual  dose  is  from  five  to  ten  grains,  three  times  a  day. 

Sarsaparilla  was  formerly  much  used  as  a  remedv  for  inflammation  and 
even  now  is  highly  recommended  by  so  eminent  an  authority  as  Mr.  Erich- 
sen.  I  cannot  say  that  I  have  ever  seen  any  eff"ect,  good  or  bad  from  the 
use  of  this  drug,  and  I  look  upon  it  as  almost,  if  not  quite  inert  In  the 
form  of  the  compound  syrup,  it  may,  however,  be  used' as  an  ele-ant 
menstruum  for  the  exhibition  of  the  iodide  of  potassium 

Tonnes  are  of  great  use,  particularly  in  the  later  stages  of  inflammation 
Among  the  best  are  cod-liver  oil,  iron;  quinia,  and  the  various  prepara- 
tions of  Peruvian  bark.    They  are  almost  always  required  to  support  the 
system  under  the  exhaustmg  influences  of  profuse  suppuration  or  the  occur 
rence  of  gangrene.  i^ii-^umu- 

The  mode  of  treatment  which  I  have  endeavored  to  indicate  as  suitable 

1  The  action  of  opium  in  inflammation  is  physiologically  exnliin^rl  ito 

of  arresting  osmosis  and  cell-hypertrophy.  °       ^  explained  by  its  prop.-rty 

2  The  muriated  tincture  of  iron  may  be  conveniently  combined  witl,        .  i  .• 
acetate  of  ammonium,  and  in  this  form  may  sometimes  be  gi  "en  wTth  ? 

in  the  earliest  stages  of  inflammation.  ^  advantage  even 
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in  cases  of  surgical  inflammation,  is  essentially  similar  to  that  which  has 
been  called  the  "  restorative"  in  cases  of  pneumonia,  etc.  It  ma}'  be  neces- 
sary in  any  case  to  bleed,  to  give  antimony  or  mercury,  to  make  free  inci- 
sions (entailing  additional  loss  of  blood),  and  to  resort  to  other  depressing 
modes  of  treatment ;  but,  hand  in  hand  with  these  measures,  which,  though 
for  the  time  needful,  are  all  in  themselves  evils,  the  surgeon  must  bring 
his  restoratives  as  well ;  he  must  supply  abundance  of  food,  easih^  assimi- 
lable but  nutritious,  and  must  in  many  cases  pour  in  alcoholic  stimulus 
besides,  even  at  the  very  time  when  he  is  applying  leeches  and  administer- 
ing purges.  Finally,  in  many  chronic  inflammatory  conditions,  the  sur- 
geon must  give  up  treating  the  disease,  and  devote  himself  to  improving 
the  state  of  the  patient's  general  health ;  when  it  Avill  often  be  found  that, 
the  constitutional  condition  having  been  amended,  the  inflammation  itself 
will  have  spontaneously  disappeared. 


CHAPTER  III. 

OPERATIONS  IN  GENERAL;  AN.^^STHETICS. 

In  its  widest  sense,  a  surgical  operation  may  be  considered  as  embracing 
every  manipulation  which  forms  part  of  the  surgeon's  practice,  from  the 
application  of  a  poultice  or  the  introduction  of  a  catheter,  to  the  extraction 
of  cataract  or  amputation  at  the  hip-joint ;  and  as  the  surgeon  will  have 
occasion  to  do  many  slight  and  trivial  operations  in  proportion  to  the 
number  of  those  which  are  more  important,  it  is  well  for  him  to  cultivate 
a  habit  of  neatness  and  accuracy  in  matters  which,  though  apparently 
trifling  in  themselves,  are  yet  very  influential  in  determining  the  comfort 
or  discomfort  of  his  patient. 

Qualifications  of  the  Surgeon. — Every  surgeon  should  aim  to  be, 
if  not  a  brilliant,  at  least  a  neat  and  successful  operator  ;  and  yet  the  mere 
use  of  the  knife  and  other  instruments  constitutes  but  a  small  part  of  the 
operative  surgeon's  duty.  It  is  of  much  greater  importance  for  him  to  be 
a  careful  and  accurate  diagnostician,  and  to  have  that  knowledge  of  pathology 
and  therapeutics  which  will  enable  him  to  decide  whether  an  operation 
should  or  should  not  be  performed,  and,  when  the  operation  is  over,  to  con- 
duct the  after-treatment  of  the  patient  in  a  judicious  manner,  than  merely 
to  be  able  to  do  the  operation  in  a  given  number  of  seconds,  or  to  shape 
his  incisions  in  peculiarly  graceful  curves ;  in  other  words,  what  is  techni- 
cally called  is  more  essential  to  a  surgeon  than  mere  operative 
skill.  The  day  is  happily  past  when  it  was  thought  right  for  a  surgeon  to 
be  a  mere  hand-worker  under  the  direction  of  another,  and  it  is  becoming 
more  and  more  established  as  a  rule,  that  no  one  is  justified  in  operating  in 
any  case,  unless  his  own  practical  knowledge  and  judgment  tell  him  that 
in  that  case  the  operation  should  indeed  be  performed.  No  one  can  hope 
to  be  a  successful  operator  who  is  not  thoroughly  grounded  in  anatomy ; 
it  is  rather  mortifying,  after  amputating  a  thigh,  to  be  unable  to  find 
the  femoral  artery  without  loosening  the  tourniquet,  or  to  dissect  around 
the  neck  of  the  scapula  in  an  attempt  to  cut  into  the  shoulder-joint ;  yet  the 
surgeon  must  not,  in  his  zeal  for  the  cultivation  of  anatomy,  neglect  the 
other  branches  of  medical  science.    The  importance,  and  even  necessity,  of 
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a  thorough  knowledge  of  practical  anatomy,  can,  indeed,  scarcely  be  over- 
rated ;  yet  it  is  more  essential  for  the  surgeon  to  be  well  versed  in  pathology 
and  thera})eutics  (or,  in  other  words,  to  be  an  accomplished  physician),  than 
it  is  for  him  to  know  the  attachments  of  every  muscle  in  the  body,  or  all 
the  possible  variations  of  arterial  distribution. 

Circumstances  Affecting  Results  of  Operations. — The  success 
of  an  operation  does  not,  however,  by  any  means  depend  altogether  upon 
the  skill  of  the  surgeon.  Every  one  must  know,  from  his  experience,  that 
during  certain  periods,  or  in  certain  classes  of  patients,  the  gravest  opera- 
tions have  been  followed  by  favorable  results,  while  among  a  different  set 
of  patients,  or  at  other  times,  death  has  seemed  almost  inevitably  to  follow 
even  the  slightest  use  of  the  knife.  Yarious  circumstances  influence  the 
results  of  operations. 

Age. — The  age  of  a  patient  is  a  very  important  point  for  consideration ; 
children,  beyond  the  "earliest  period  of  infancy,  as  a  rule,  bear  operations 
well.  This  is  douljtless  owing,  in  some  degree,  to  their  freedom  from  con- 
stitutional diseases  and  from  those  depressing  habits  of  life  which  are  often 
acquired  with  approaching  maturity,  but  is  probably  also  due,  in  great 
measure,  to  the  happy  carelessness  and  freedom  from  anxiety  which  is 
characteristic  of  childhood.  A  child  neither  looks  forward  to  an  operation 
with  dread,  nor  is  oppressed  with  care  for  the  future,  when  the  operation  is 
over.  While  an  operation  may  and  often  must  be  performed  without 
regard  to  the  age  of  the  patient,  the  surgeon  should,  as  much  as  possible, 
avoid  either  extreme  of  life.  The  new-born  infant  has  less  power  of  recu- 
peration than  the  older  child,  while,  on  the  other  hand,  an  operation  might 
be  perfectly  proper  and  suitable  if  performed  on  a  strong  and  vigorous  man 
in  the  prime  of  life,  which  would  be  little  better  than  butchery  if  practised 
on  one  tottering  on  the  verge  of  the  grave.  Especiallv  as  regards  what 
are  sometimes  called  operations  of  election  or  of  complaisance,  is  the  age 
of  the  patient  to  be  considered ;  in  the  case  of  a  young  and  healthy  woman 
whose  beauty  was  marred  by  the  contracted  cicatrix  of  a  burn,  it  might  be 
not  only  permissible,  l)ut  even  imperative,  for  the  surgeon  to  resort  to  a 
plastic  operation  for  her  relief,  though  perhaps  that  operation  might  entail 
long  (confinement,  and  might  even  seriously  endanger  life ;  but  to  practise 
such  an  operation  on  a  withered  crone,  who  could  "at  best  hope  for  but  a 
few  months  or  years  of  existence,  would  be  supremely  ridiculous  were  it 
not  al)solutely  improper.  '  ' 

The  general  state  of  a  patient's  health  exercises  an  important  influence 
upon  the  success  of  an  operation.    Hence  it  is  observed  that  those  whose 
occupation  has  been  of  an  exhausting  or  otherwise  unhealthy  character 
bear  operations  worse  than  those  whose  lives  have  been  spent  under  more 
favorable  circumstances.    This  is  one  reason  whv  serious  operations  such 
as  amputations,  are  less  successful  among  the  inmates  of  our  large  city 
hospitals  (for  their  patients  are  usually  derived  from  the  least  healthy  class 
of  inhabitants),  than  among  hearty  agriculturists  who  bring  to  the  OBer-it 
mg-table  a  constitution  unimpaired  by  either  the  diseases  or  the  vXs  of 
city  life.    Hence,  too,  if,  before  a  battle,  soldiers  have  been  woi  n  d  h 
long  marches  and  insufficient  food,  they  will  bear  tlio  nT.A,.of;^       aown  Dy 
1.0  ,.e,„,.er.d  needful  by  the  ..nmk  o/the  da^'voLT  ^  "f^^:  n^il 
condition  had  been  unimpaired  by  antecedent  sufferin-  general 

The  condition  of  particular  organs  should  be  carefullv  innnJv^^  •  .  • 
estimating  the  chances  of  success  after  any  operation  im  u^  I h''/,^  'i 

of  operating,  unless  for  absolute  necessit^,  upon  a  patient  whnf  T^ 
t.ined  a  large  tuberculous  cavity,  or  who  suffered  ^Z^^Z^'or^^^^r 
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case  of  the  heart.  Our  army  medical  officers  can  testify  to  the  unfavorable 
influence  upon  the  results  of  operations  exercised  by  the  chronic  diarrhoea 
and  attendant  ulceration  of  the  bowels,  from  which  so  many  of  our  soldiers 
})erished  during  the  late  war,  and  every  practical  surgeon  knows  how  slight 
are  the  chances  of  success,  after  even  a  comparatively  slight  operation,  in  a 
patient  suffering  from  affections  of  the  urinary  organs,  and  especially  from 
the  chronic  forms  of  Bright's  disease.  The  condition  of  pregnancy  may  be 
considered  a  contra-indication  to  any  operation  which  can  be  properly  post- 
poned until  after  confinement. 

The  temperament  and  idiosyncrasy  of  the  patient  exercise  an  influence 
upon  the  success  of  operations.  Some  races,  as  the  Chinese,  the  individuals 
of  which  appear  to  be  of  a  lymphatic  temperament,  seem  to  tolerate  opera- 
tions which  among  other  nations  would  be  extremely  fatal.  An  individual 
of  a  cheerful,  light,  and  buoyant  disposition,  has,  I  think,  a  better  chance 
of  recovery  from  a  given  operation  than  either  one  who  is  gloomy  and  who 
fears  the  approach  of  death,  or  one  who  calmly  and  philosophically  makes 
up  his  mind  to  either  alternative. 

The  hygienic  conditions  to  which  a  patient  is  subjected  before,  at  the  time 
of,  and  after  an  operation,  exercise  a  marked  influence  upon  the  success  or 
failure  of  the  operation.  A  man  who  is  half  starved  is  in  no  condition  to 
undergo  a  serious  operation,  nor,  on  the  other  hand,  is  one  who  habitually 
overtaxes  his  digestive  powers  by  too  much  indulgence  in  rich  and  stimulat- 
ing food,  or  who  exhausts  his  nervous  system  hy  intoxication.  Those  who 
have  long  been  exposed  to  a  close  and  impure  atmosphere,  or  who  have  con- 
stanth'  inhaled  noxious  exhalations,  whether  of  animal  or  of  vegetable  origin, 
are  less  able  to  undergo  an  operation  than  those  who  have  lived  in  large  and 
well-ventilated  apartments,  and  in  a  healthy  locality.  The  hygienic  sur- 
roundings of  the  patient  at  the  time  of  operation  are  also  of  great  import- 
ance. Except  in  case  of  necessity,  no  operation  should  be  done  in  very  hot 
weather,  or  during  the  prevalence  of  an  epidemic,  especially  of  such  diseases 
as  erysipelas  or  hospital  gangrene.  The  room  in  which  an  operation  is  done 
should  be  large,  well  ventilated,  and,  in  cold  weather,  well  warmed ;  it  should 
be  kept  scrupulously  clean.  The  army  surgeon  must,  indeed,  practise  his 
art  in  cold  and  rain,  or  under  the  full  rays  of  the  summer  sun ;  his  opera- 
tions are  eminently  those  of  necessity,  and  must  be  done  under  circumstances 
which  he  cannot  control.  But  in  civil  ho.spitals,  and  in  most  instances  in 
private  practice,  the  operator  can  secure  such  surroundings  as  are  needful 
for  his  patient's  welfare.  In  certain  operations,  as  in  those  which  involve 
extensive  exposure  of  the  abdominal  cavity,  these  external  conditions  are  of 
extreme  importance;  I  should  not  consider  any  man  justified  in  performing 
ovariotomy  in  a  cold,  a  damp,  or  a  foul  room. 

After  an  operation  a  patient  should  he  placed  in  the  best  possible  hygienic 
conditions.  As  every  operation  (except,  perhaps,  the  very  slightest)  is  fol- 
lowed necessarily  by  inflammation,  what  has  already  been  described  as  the 
hygienic  treatment  of  the  inflammatory  process  should  be  immediately 
adopted.  While  the  digestive  powers  should  not  be  burdened  by  the  admin- 
istration of  heavy  or  irritating  food,  the  patient  must  not  be  starved,  under 
the  impression  that  such  a  course  can  prevent  the  development  of  inflamma- 
tion. I  know  of  no  food  better  adapted  to  the  condition  of  a  patient  imme- 
diately after  an  operation  than  milk,  and  hence  I  commonly  direct  milk-diet 
under  such  circumstances.  If  it  seem  to  oppress  the  stomach,  or  if  there  be 
any  tendency  to  vomiting,  the  milk  may  be  diluted  with  one-fourth  or  one- 
third  its  bulk  of  lime-water.  The  after-treatmeut  of  a  patient  who  has  sub- 
mitted to  an  operation  should  l)e  conducted  in  a  clean  and  well-ventilated 
room,  sufficiently  large  to  allow  from  1500  to  2000  cubic  feet  of  space  for 
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each  bod  which  it  may  contain.  In  estimating-  the  cnhic  capacity  of  a  room, 
it  is  unfair  to  consider  great  height  as  compensating  for  limited  dimensions 
in  other  respects ;  and  the  surgeon  should  not  allow  beds  to  l)e  crowded  close 
together,  because  a  very  lofty  ceiling  brings  the  cubic  capacity  of  the  apart- 
ment up  to  the  standard.  Too  much  stress  cannot  be  laid  upon  the  impor- 
tanc(j  of  free  ventilation  for  a  surgical  ward ;  one  of  the  greatest  merits  of 
the  pavilion  system  of  hospital  construction,  which  was  so  largely  adopted 
during  the  late  war,  was  the  almost  impossibilit}'  of  making  pavilions, 
especially  with  ridge  ventilation,  close,  as  they  Avould  invarial)ly  have  been 
had  the  patients  and  hospital  attendants  found  it  practicable  to  make  them 
so.  There  is  room  for  scepticism  as  to  the  practical  utility  of  many  of  the 
plans  for  artificial  ventilation  which  have  been  proposed  of  late  years ;  it  may 
be  doubted  whether  anything  can  compensate  for  the  absence  of  large  win- 
dows upon  both  sides  of  a  ward.  While  the  surgeon  would  of  course  not 
wish  to  expose  his  patient  to  a  draught,  and  would  therefore  take  care  not 
to  place  a  bed  immediately  beneath  an  open  window,  yet  it  is  always  better 
to  run  the  risk  of  having  too  much  than  by  chance  to  have  too  little  fresh  air. 

Not  only  should  over-crowding  be  avoided  in  a  hospital  ward,  but  the 
surgeon  should  adopt  means  to  avoid  all  sources  of  zymotic  poisoning  from 
contagious  emanations,  whether  gaseous  or  otherAvise.    For  this  purpose, 

the  ward  should  lie  kept  scrupu- 
lously clean ;  all  excreta  should  be 
removed  as  soon  as  possible,'and 
if  this  cannot  be  at  once  done,  dis- 
infectants, and  especially  those 
containing  chlorine  or  carbolic 
acid,  should  be  freely  used.  The 
ward  should  contain  no  unneces- 
sary furniture;  there  should  be  no 
pictures  or  engravings  hung  about 
the  walls,  and  bed-curtains  should 
be  strictl}-  forbidden ;  these  all 
serve  as  nests  to  collect  any  nox- 
ious exhalations  Avhich  may  per- 
meate the  atmosphere.  If  any 
case  of  erysipelas,  pytemia,  or  hos- 
pital gangrene  occur  in  a  ward, 
the  affected  person  should  be  at 
once  removed  to  an  isolated  apart- 
ment, or  at  least  separated  as 
widely  as  possible  from  other 
wounded  patients ;  these  diseases,  if  not  directly  contagious,  at  least  do 
harm  by  im])airing  the  quality  of  the  surrounding  air. 

Great  care  should  be  exercised  in  dressing  wounds,  to  avoid  all  possible 
sources  of  infection.  For  this  purpose  the  "ward  carriage,"  introduced 
into  hospital  practice  in  this  country  by  Dr.  Thomas  G.  Morton  is  an 
admirable  contrivance.  The  most  important  feature  of  this  apparatus  is  an 
arrangement  )>v  which  water  is  drawn  from  a  portable  reservoir  so  that 
every  wound  can  be  washed  with  a  stream  of  fresh,  running  water.  If 
sponges  be  employed,  every  patient  should  have  his  own,  and  thev  should  be 
frequently  renewed  ;  a  pledget  of  tow  forms  a  good  substitute  for  a  spono-e, 
and  has  the  advantage  that  its  cheapness  permits  it  to  be  thrown  awav 
after  once  using.'    The  lint,  or  other  material  employed  in  dressing  wounds 

1  Mr.  Sampson  Gamgee  employs  an  artificial  sponge  made  of  absorbent  cotton  and 
cocoanut-fibres. 
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should  never  be  used  twice;  hence  the  g-reat  importance  of  finding;  inexpen- 
sive substitutes,  as  has  been  ingeniously  done  by  Dr.  Addinell  Hewson  and 
Dr.  D.  H.  Agnew,  in  introducing:  paper  lint  as  a  cheap  surgical  dressing. 

It  is  well  for  the  surgeon  to  wash  his  own  hands  frequently  in  going 
from  case  to  case,  and  he  should  enforce  scrupulous  cleanliness  on  the  part 
of  his  dressers  and  nurses ;  these  may  seem  trivial  matters,  but  it  is  upon 
the  attention  paid  to  just  such  things  as  these  that  the  well-doing  of  a  sur- 
gical ward  often  depends. 

Causes  of  Death  after  Operation  A  patient  may  be  in  a  good 

condition  for  an  operation,  the  operation  itself  may  be  most  skilfully  exe- 
cuted, the  hygienic  conditions  by  which  the  patient  is  surrounded  may  be 
excellent,  ancl  yet  the  apparently  best-grounded  hopes  of  success  may  be 
disappointed  by  death  following  the  operation,  sometimes  ^ith  great 
rapidity.  There  is  no  subject  which  has  greater  claims  for  the  surgeon's 
consideration  than  that  of  the  causes  of  death  after  operation.  These 
causes  may,  of  course,  be  very  various ;  but  there  are  some  which  seem 
to  be  so  immediately  connected  with  the  circumstance  of  an  operation 
having  been  performed,  as  to  merit  special  mention  in  this  place. 

Shock. — A  patient  may  die  from  the  direct  .^hock  of  the  operation.  As 
will  be  explained  more  fully  when  speaking  of  shock  as  one  of  the  consti- 
tutional effects  of  external  violence,  there  is  a  ])ositive  physical  affection 
known  as  shock,  to  be  distinguished  from  the  mental  emotion  and  pertur- 
bation which  sometimes  receive  the  same  name.  Hence  it  is  erroneous  to 
say,  as  is  often  done,  that  the  occurrence  of  shock  is  prevented  by  the  use 
of  anaesthetics ;  the  sensation  of  pain  is  indeed  done  away  with,  and  much 
of  the  mental  anxiety  which  was  formerly  the  cause  of  intense  agony  before 
and  during  an  operation'  is  no  doubt  avoided  ;  but  there  is  a  poA\  erful  cause 
of  positive  physical  depression  which,  in  some  degree,  attends  every  opera- 
tion, and  to  obviate  which,  no  certain  means,  as  far  as  I  know,  have  yet 
been  found.  A  patient  may  come  to  the  operating-table  in  a  perfectly 
composed  and  even  cheerful  frame  of  mind,  remain  in  a  state  of  complete 
anaesthesia  during  the  whole  operation,  and  yet,  without  any  great  loss  of 
blood  or  other  obvious  cause,  die  within  a  few  hours  after  its  termination, 
from  a  purely  physical  condition  of  shock. 

The  shock  of  some  operations  is  much  greater  than  that  of  others  ;  thus  a 
large  amputation,  as  through  the  thigh  or  at  the  hip-joint,  is  attended  with, 
more  shock  than  one  through  the  leg  or  arm  ;  the  removal  of  a  tumor  in  the 
immediate  proximity  of  the  base  of  the  skull  is  attended  with  more  shock 
than  the  taking  away  of  a  much  larger  mass  from  another  part  of  the  body  ; 
and  there  is  sometimes  observed  in  the  comparatively  slight  operation  of 
castration,  a  marked  failure  of  the  pulse  at  the  instant  of  dividing  the  sper- 
matic cord.  The  treatment  of  shock,  after  an  operation,  is  to  be  conducted 
by  keeping  the  patient  as  quiet  as  possible,  in  a  recumbent  position,  and 
endeavoring  to  promote  reaction  by  internal  and  external  stimulation.  Sina- 
pisms may  be  applied  to  the  chest,  abdomen,  and  inside  of  the  thighs,  and 
hot  bricks^,  or  bottles  filled  with  hot  water,  should  be  placed  xmdev  the  bed- 
clothes, so  as  to  produce  an  equable  w  armth  of  temperature.  In  hospitals, 
metallic  foot-w^armers  are  usually  provided,  and  should  always  he  kept  in 
readiness.  While  the  body  is  to  be  kept  warm,  free  access  of  air  to  the  lungs 
must  be  secured  by  opening  the  windows,  if  necessary,  and  even  by  fanning. 

»  A  most  vivid  and  painful  description  of  the  snflFering  under  amputation  before  the 
davs  of  anfestliesia,  may  be  found  in  a  letter  from  Prof.  Wilson  to  Sir  J.  Y.  Simp.son.. 
(dbstet.  Mem.  and  Conirih.,  vol.  ii.,  and  Acupressure,  p.  566.) 
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Frictions  are  often  directed,  but  are  of  somewhat  doubtful  utility,  as  rather 
tending,  in  themselves,  to  exhaust  the  patient.  Brandy  and  ammonia  may 
be  given  by  the  mouth,  if  the  patient  is  alile  to  swallow,  and  if  not,  may  be 
administered  by  the  rectum,  or  ether  may  be  given  by  subcutaneous  injec- 
tion. A  stimulating  enema  of  oil  of  turpentine,  beaten  with  yelk  of  egg,  is 
often  very  serviceable.  Lund  employs  enemata  of  quinia  and  camphorated 
tincture  of  opium,  while  quinia  is  also  recommended  as  a  prophylactic  l)y 
Easley,  and  by  McGuire,  of  Richmond,  Va.  The  internal  administration 
of  belladonna  is  advised  by  Dr.  Reinhard  Weber,  and  that  of  digitalis,  in 
large  doses,  by  Dr.  Brunton.  As  soon  as  partial  reaction  has  taken  place, 
a  full  dose  of  morphia  should  be  given,  and  this,  I  think,  is  preferably  done 
hypodermically.  A  sixth  or  a  quarter  of  a  grain  of  morphia,  injected  under 
the  skin,  is  more  quickly  absorbed,  and  therefore  more  prompt  in  its  effects, 
than  a  much  larger  dose  exhibited  in  the  ordinary  way.  It  is  surprising 
how  much  benefit  a  patient  suffering  from  shock  will  derive  from  even  a 
quarter  or  half  an  hour's  natural  sleep ;  a  cup  of  strong  beef-tea,  well  sea- 
soned with  pepper,  should  be  in  readiness  to  be  administered  as  soon  as 
the  patient  awakes. 

As  there  is  always  risk  of  reaction  running  into  violent  traumatic  or 
inflammatory  fever,  it  is  well  for  the  surgeon,  as  far  as  possible,  to  use  ex- 
ternal stimulation,  and  those  internal  remedies  which  are  more  evanescent 
in  their  effects,  such  as  ammonia,  rather  than  brandy  or  other  preparations 
of  alcohol.  It  is  sometimes  necessary  to  delay  the  dressing  of  an  operation 
Avound  on  account  of  the  occurrence  of  shock ;  under  such  circumstances, 
when  reaction  has  occurred,  the  dressing  should  be  effected  as  simply  and 
with  as  little  pain  as  possible.  I  have  seen  grave  injury  accrue  from  the 
introduction  of  sutures  in  the  case  of  patients  just  recovering  from  the  shock 
of  an  operation. 

The  older  writers  described  what  they  called  secondary  or  insidious 
shock, which  might  come  on  subsequently  to,  or  independently  of,  the 
occurrence  of  the  primary  form.  This,  Avhich  is  the  most  fatal  variety  of 
shock,  is  developed  at  an  interval  of  from  several  hours  to  one,  two,  or  more 
days  after  an  operation ;  it  is,  I  believe,  in  most  if  not  in  all  cases,  depend- 
ent on  the  formation  of  heart-clots,^  which  may  cause  death  l)y  directly 
embarrassing  the  action  of  that  organ,  or  more  remotely  by  fragments  be- 
coming detached  and  plugging  the  arteries  of  the  brain  oV  lungs,  a  fatal 
result  being  thus  caused  by  the  process  known  as  embolism.  Either  pri- 
mary shock  or  great  loss  of  blood  would,  l)v  diminishing  the  force  of  the 
circulation,  tend  to  increase  the  risk  of  this  formation  of  heart-clots.  The 
most  promising  mode  of  treatment  consists  in  the  free  administration  of 
ammonia,  either  by  the  mouth— five  grains  of  the  carbonate  being  given 
every  half  hour— or  by  the  intravenous  injection  of  diluted  aqua  ammonise, 
as  recommended  by  Cotton,  of  Edinburgh. 

Hemorrhage  at  the  time  of  or  subsequent  to  an  operation  is  very  often 
the  cause  of  death  5  nothing'  can  be  more  erroneous  than  to  assert  as  is 
sometimes  done,  that  a  moderate  loss  of  blood  during  an  operation  is  bene- 
ficial to  the  patient.  Every  drop  of  blood  is  valuable,  and  though  we  may 
not  go  so  far  as  to  say,  with  some  of  our  predecessors,  that  blood  is  the  liquid 
life  of  the  body,  there  can  be  no  question  that  there  is  no  surer  wav  of 
making  an  operation  unsuccessful  than  to  neglect  even  apparently  slio-ht 
hemorrhage.    The  absolute  amount  of  blood  lost  during  an  operation  is  not 


'  Fayrer  has  particularly  insisted  upon  the  frequency  of  death  after  operations  fr 
the  formation  of  fibrinous  coagula  in  the  right  side  of  the  heart,  and  believes  tha 
malarious  state  of  the  blood  acts  as  a  predisposing  cause  of  sucli  coao-ulation 
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SO  immediately  the  cause  of  danger  as  the  rapidity  with  which  the  bleeding- 
occurs.  I  have  seen  an  amputation  at  the  hip-joint,  in  which  one  or  at  most 
two  or  three  jets  from  the  femoral  artery,  together  with  the  shock  of  the 
operation,  produced  a  state  of  collapse  from  which  the  patient  never  rallied; 
while  I  have  seen  a  much  larger  ({uantity  of  blood  lost  in  other  operations, 
where  the  flow  was  more  gradual,  and  in  which  the  resulting  depression 
was  scarcely  perceptible.  Intermediate  or  intermediary  hemorrhage,  as  it 
is  sometimes  called,  is  apt  to  occur  when  the  patient  begins  to  react  from 
the  state  of  anjesthesia,  and  after  he  has  become  warm  in  bed,  from  vessels 
having  escaped  the  surgeon's  notice  when  the  force  of  the  circulation  was 
depressed ;  hence,  if  there  has  been  much  shock,  or  if  the  operator  has  been 
unable  to  detect  the  mouths  of  vessels  which  yet  he  knows  must  have  been 
divided,  it  is  well  to  postpone  the  final  closure  of  the  wound  until  after  com- 
plete reaction.  Secondary  hemorrhage  may  come  on  at  an}'  period  between 
the  occurrence  of  reaction  and  the  ultimate  healing  of  the  wound ;  it  may 
result  from  the  premature  detachment  of  ligatures,  cither  from  their  having 
been  in  the  first  place  insecurely  applied  or  from  subsequent  inflammatory 
changes  in  the  coats  of  the  vessels,  or  it  may  be  due  to  the  occurrence  of 
sloughing,  opening  vessels  which  had  not  been  divided,  or  at  a  part  higher 
than  the  point  of  ligation.  The  treatment  of  surgical  hemorrhage  will  be 
described  when  considering  wounds  of  arteries. 

A  patient  may  die  after  an  operation  from  the  violence  of  the  inflam- 
mation or  of  the  accompanying  traumatic  fever,  which,  except  in  slight 
cases,  necessarily  ensue.  The  symptoms  and  treatment  of  these  conditions 
have  been  sufficiently  discussed  in  Chapters  I.  and  II.,  and  need  not  be 
again  referred  to  here. 

A  patient  may  die  after  an  operation  from  causes  previously  in  existence 
which  the  operation  has  not  been  able  to  remove,  or  which  it  has  unavoid- 
ably aggravated ;  as  an  instance  of  the  former  contingency,  I  may  refer  to 
the  deaths  from  hectic  and  suppurative  exhaustion  which  follow  excisions 
of  joints;  of  the  latter,  death  from  pre-existing  peritonitis  after  the  opera- 
tion of  herniotomy.  The  unfavorable  influence  of  renal  disease  upon  the 
results  of  operations  was  pointed  out  many  years  since  by  Dr.  Chevers, 
and  Terneuil  has  recently  shown  that  a  similarly  unfavorable  influence  is 
exercised  b}'  diseases  of  the  liver  and  other  viscera.  Fatty  degeneration 
of  the  boivel  is  believed  by  Furneaux  Jordan  to  be  a  cause  of  persistent 
vomiting  and  death  after  many  operations,  particularly  those  upon  the 
abdominal  or  pelvic  organs. 

Finally,  patients  after  operation  are  frequently  carried  off  by  various 
affections,  which,  while  not  necessarily  dependent  on  the  performance  of  an 
operation,  yet  follow  the  u.se  of  the  knife  with  sufficient  frequency  to  entitle 
us  to  consider  the  operation  as  their  exciting  cause.  They  are  chiefly  ery- 
sipelas, pyaemia,  hospital  gangrene,  diffuse  inflammation  of  the  areolar 
tissue,  and,  more  rarely,  tetanus;  these  will  all  be  referred  to  in  their  proper 
place,  and  are  mentioned  now  merely  to  complete  this  view  of  the  subject. 
Scarlet  fever  is  regarded  by  English  surgeons  as  a  serious  and  not  uncom- 
mon sequel  of  operations,  but  I  have  seen  nothing  in  my  own  experience  to 
lead  me  to  consider  its  occurrence  other  than  a  coincidence.  I  have,  how- 
ever, several  times  seen  erythema  follow  operations,  and  have  known  it  to 
be  mistaken,  on  the  one  hand  for  scarlet  fever,  and  on  the  other  for  ery- 
sipelas.' An  operation  wound,  as  any  other  wound,  may  become  the  seat 
of  diphtheritic  deposit,  accompanied  by  low  constitutional  symptoms  which 

1  See  an  interesting  paper  on  "  Eruptions  after  Recent  Operations,"  by  Mr.  E.  C. 
Stirling,  in  St.  George's  Hosi>Ual  Reports,  vol.  x.,  1879. 
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must  be  treatcfl  on  the  same  principles  as  guide  the  practitioner  in  treating 
a  ease  of  diphtheria  occurring-  under  other  circumstances. 

Preparation  of  Patients  for  Operation  In  view  of  the  great 

dangers  which  are  thus  seen  to  accompany  every  operation,  it  certainly 
behooves  the  surgeon,  whenever  it  is  practicable  to  do  so,  to  take  measures 
as  far  as  possible  to  avoid  those  dangers ;  and  hence  the  importance  of 
attending  to  the  preparation  of  a  patient  for  operation. 

In  many  cases,  unfortunate!}^,  there  is  but  little  time  offered  for  pre- 
paration ;  a  patient  Avith  a  severe  compound  fracture  requiring  immediate 
amputation,  or  one  who  is  suffocating  with  pseudo-membranous  croup,  can- 
not wait  for  any  course  of  preparatory  treatment,  but  must  take  the  chance, 
if  an  operation  be  deemed  proper,  without  regard  to  the  state  of  his  general 
health ;  yet  even  under  the  most  unfavorable  circumstances,  the  morale  of 
the  patient  may  often  be  improved  by  a  few  soothing  and  encouraging 
words,  while,  if  there  be  much  physical  depression,  a  warming  and  stimu- 
lating draught  may  suffice  to  render  him  better  able  to  submit  to  the  ordeal 
of  the  knife  than  he  would  be  otherwise. 

Consent  of  Patient. — A  very  important  question,  and  one  which  admits 
of  grave  doubt,  is  as  to  how  far  a  surgeon  may  be  justified  in  assuming  the 
responsibility  of  operating,  when  a  patient  is  unwilling  to  give  his  assent. 
Of  course  no  one  would  think  of  performing  any  operation  of  complaisance 
Avithout  the  full  consent  of  the  patient,  but  where  an  operation  is  imme- 
diately necessary  to  save  life,  as  in  a  case  of  strangulated  hernia  or  of 
injury  requiring  primary  amputation,  the  surgeon's  position  is  one  of  great 
perplexity. 

If  the  patient  be  a  child,  the  consent  of  the  parents  is  quite  sufficient ;  if 
an  adult,  but  unable  from  intoxication  or  other  cause  to  judge  for  himself, 
the  consent  of  a  near  relation  or  friend  who  is  competent  to  decide  the  mat- 
ter should  be  obtained  ;  in  the  absence  of  the  parents  or  other  i-elatives,  the 
surgeon  must  place  himself  as  it  were  in  loco  parentis,  and  do  fearlessly 
Avhat  he  thinks  best  for  his  patient.  If,  however,  an  adult  in  full  possession 
of  his  faculties  refuse  an  operation,  or  if,  in  the  case  of  a  child,  the  parents 
refuse  for  him,  I  cannot  think  it  the  duty  of  the  surgeon  to  persist  in  ope- 
rating under  such  circumstances;  he  should  remember  that  spontaneous 
recoveries  do  occasionally  occur  in  the  most  uni)romising  cases,  and  that, 
on  the  other  hand,  death  may  very  likely  follow  the  most  eligible  and  best- 
executed  operation;  and  when  the  true  state  of  the  case  and  the  imperative 
necessity  (humanly  speaking)  of  the  operation  have  been  clearlv  and  fully 
explained,  I  cannot  think  that  the  surgeon  should  be  held  responsil)le  for  tlie 
consequences  of  obstinate  refusal  on  the  part  of  the  patient  or  his  friends. 

Preparatory  Treatment. — The  requisite  consent  having  lieen  obtained, 
in  any  case  that  admits  of  a  short  delay,  it  will  be  desirable  to  occupy  a 
few  days  in  preparatory  treatment.  I  do  not  consider  it  ever  necessary  to 
deplete  a  patient  whether  by  bleeding  or  violent  purging,  before  an  opera- 
tion. The  diet  should  be  regulated,  such  articles  as'are  known  to  be  irri- 
tating and  difficult  of  digestion  being  avoided,  while  the  intestinal  and  other 
secretions  are  brought  into  a  healthy  condition  by  the  use  of  mild  laxatives 
etc.  In  the  case  of  hospital  patients,  who  are  often  brought  from'a  con- 
siderable distance  to  undergo  an  operation,  it  is  proper  to  wait  until'  thev 
have  rested  from  the  fatigues  of  travelling,  and  have  become  somewhat 
accustomed  to  their  new  quarters  and  the  new  faces  that  surround  them 
as  they  are  frequently  in  a  state  of  debility,  it  is  often  essential  to  i)ut  them 
upon  a  course  of  tonics,  with  nutritious  food,  and  even  free  stimulation 
before  they  can  be  brought  into  a  condition  for  oi)eration.    In  the  case  of 
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ditibotic  patients,  Fischer  advises  the  preliminary  administration  of  carl)olic 
acid,  in  small  but  frequently  repeated  doses. 

It  is  usually  proper,  the  night  before  an  operation,  to  administer  a  mild 
cathartic,  such  as  a  dose  of  castor  oil,  and  the  next  morning-  to  emptv  the 
lower  bowels  by  an  enema ;  this  is  especially  important  in  case  the  rectum 
or  adjoining  parts  are  to  be  involved  in  the  operation,  but  is  desirable  under 
all  circumstances,  as  it  obviated  the  need  of  a  fecal  evacuation  for  some  days 
afterwards,  and  thus  saves  a  good  deal  of  fatigue  and  exposure  which  is 
always  undesirable,  and  occasionally  very  prt;judicial.  In  the  case  of  a 
woman,  the  operation  should  not  be  done  during  a  menstrual  period  or 
(luring  pregnancy,  if  the  exigencies  of  the  case  admit  of  postponement. 
The  patient  should  be  loosely  clad,  and,  if  much  bkuuling  be  anticipated, 
should  wear  an  additional  garment,  which  can  be  removed  after  the  opera- 
tion. No  solid  food  should  be  given,  if  an  anajsthetic  is  to  be  used,  for 
several  hours  previous  to  its  administration.  All  preliminary  arrangements 
should,  if  possible,  be  completed  before  the  ansBsthetic  is  given,  as  there  can 
be  no  doubt  that  prolonged  anaesthesia  exercises  an  unfavorable  influence 
upon  the  success  of  an  operation.  The  rule  upon  this  point  must,'  however, 
vary  with  the  individual  case  ;  thus  if  an  operation  on  a  woman  will  neces- 
sitate exposure  of  the  person,  it  is  obviously  better  that  the  anassthetic 
should  be  administered  before  the  patient  is  removed  from  her  bed,  and  that 
the  final  arrangements  should  be  postponed  until  she  has  become  uncon- 
scious. 

Preliminari/  Arrangements. — The  surgeon  should  himself  see  that  the 
patient  is  in  good  condition  for  the  operation,  and  that  all  necessary  pre- 
parations have  been  made  ;  the  operating-table  should  be  firm  and  solid,  of 
a  height  sufficient  to  prevent  the  necessity  of  the  surgeon's  being  fatigued 
l»y  stooping,  and  surmounted  by  a  thin  mattress  covered  with  oil-cloth  and 
a  clean  sheet,  or  by  folded  blankets ;  it  should  be  placed  in  a  good  light  (a 
northern  exposure  is  usually  considered  the  best),  and  should  be  provided 
with  pillows,  and  additional  coverings  to  throw  over  the  patient.  The  best 
time  for  an  operation,  in  this  region  of  country,  is  in  the  forenoon  ;  if  it 
1)6  a  dull  day,  or  if  the  operation  be  unavoidably  performed  in  the  afternoon 
or  evening,  the  surgeon  must  see  that  proper  arrangements  have  been  made 
for  providing  artificial  light.  The  necessary  instruments  should  be  care- 
fully arranged  in  the  order  in  which  they  are  to  be  employed,  placed  in  a 
.suital)le  tray,  and  covered  with  a  clean  towel  until  the  time  has  come  to 
use  them  ;  it  is  a  good  rule  to  think  over  beforehand  all  the  steps  of  the 
operation  and  the  possible  contingencies  that  may  arise,  and  provide  the 
proper  instruments  accordingly.  The  surgeon  must  instruct  each  of  his 
assistants  as  to  the  duties  he  is  expected  to  perform,  and  each  assistant 
should,  as  far  as  possible,  confine  himself  to  his  own  duties  and  not  inter- 
fere with  those  of  the  rest.  For  most  operations  two  or  three  assistants 
are  sufficient,  and  few  can  require  more  than  five,  or,  at  most,  six.  One 
should  take  charge  of  the  anaesthetic ;  another  hand  the  instruments ;  a 
third  support  the  part  to  be  operated  on ;  a  fourth  be  ready  to  suppress 
hemorrhage,  etc.  All  the  needful  dressings,  sponges,  basins,  bandages, 
etc.,  should  be  arranged  where  they  can  be  readily  reached.  Having  seen 
to  all  these  preliminaries  (the  patient  being  in  position,  anassthetized,  and 
the  part  to  be  operated  on  divested  of  superfluous  hair  and  clothing),  the 
surgeon  is  ready  to  begin  the  operation.  It  may  seem  almost  superfluous 
to  say  that  on  such  an  occasion  the  surgeon's  personal  demeanor  should 
be  (piiet  and  dignified ;  eccentricities  of  costume  and  conduct  should  be 
avoided,  the  perfection  of  an  operation  consisting  greatly  in  the  simplicity 
of  its  concomitant  circumstances.    Though  the  operator  and  his  assistants 
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may,  from  natural  disposition  or  from  long  habit,  hav^c  come  to  look  upon 
an  operation  as  an  every-day  affair,  it  must  Vje  remembered  that,  to  the 
patient  and  his  friends,  it  is  an  occasion  fraught  with  the  deepest  interest 
and  the  most  anxious  solicitude  ;  hence,  both  for  his  own  reputation  and 
out  of  regard  to  the  feelings  of  others,  the  surgeon  should  repress  mani- 
festations of  excitement,  and  still  more  of  levity.  It  may  seem  needless 
to  dwell  so  long  upon  this  matter,  and  I  'do  it  only  because  I  have  fre- 
quently seen  these  reasonable  rules  neglected,  simply  through  thoughtless- 
ness. I  know  of  one  instance  in  which,  after  the  first  incision  was  made, 
an  assistant  was  obliged  to  remove  the  operator's  hat,  lest  it  should  fall 
into  the  blood,  and  in  which  almost  all  the  bystanders  continued  to  solace 
themselves  throughout  the  operation  with  pipes  or  cigars. 

Operation  The  steps  of  an  operation  should  all  be  planned  in  advance, 

and  the  less  talking  that  is  done  after  the  knife  has  been  once  taken  in  hand, 
the  better.  Time  is  not  quite  as  important  now  as  it  was  before  the  days 
of  anaesthesia,  but  it  is  certainly  not  good  for  the  patient  if  the  surgeon  be 
obliged  to  stop  and  hold  a  consultation  at  each  stage  of  the  operation.  The 
incisions  should  be  made  as  much  as  possible  in  the  lines  of  the  natural 
depressions  of  the  part,  so  that  they  will  come  together  without  undue 
tension  or  deformity  ;^  they  should  be  sufficiently  free,  and  made  with  a  firm 
pressure,  sufficient  to  carry  the  knife  through  the  skin  and  superficial  fascia 
at  the  first  cut ;  at  the  same  time  the  operator  should  never  be  in  a  hurry, 
and  should  not  l^e  misled  by  any  idea  of  fancied  boldness  into  stabbinir 
rashly  into  his  patient's  body — a  course  which  is  never  requisite,  and  which 
may  occasionally  lead  the  surgeon  much  deeper  than  he  has  any  wish  or 
intention  of  going.  Hemorrhage  during  an  operation  should  be  prevented 
by  the  use  of  a  tourniquet  or  Esmarch's  bandage,  or  by  the  pressure  of  an 
assistant's  fingers ;  it  is  even  sometimes  desirable  to  pause  and  secure  each 
artery  as  it  is  divided.  When  the  operation  is  completed  and  all  oozing  of 
blood  checked  (which  may  be  facilitated,  after  tying  the  vessels,  by  exposing 
the  wound  for  a  short  time  to  the  air,  or  by  pouring  over  it  a  stream  of 
cold  or  of  quite  hot  water,  or  by  gently  sopping  it  with  alcohol),  the  edges 
of  the  incisions  should  be  brought  together  Avith  sutures.  This  is  best  done 
while  the  patient  is  still  in  a  state  of  anaesthesia,  though  if  there  have  been 
much  shock  or  hemorrhage,  it  should  be  deferred  until  reaction  has  taken 
place.  The  sutures  may  be  made  of  ligature  silk,  of  ordinary  thread,  or  of 
metal.  The  lead  suture  is,  I  think,  preferable  for  most  cases,  as  it  will  not 
bear  a  very  great  strain,  and  thus  acts  as  a  kind  of  safety-valve  against 
undue  tension.  In  other  cases,  and  especially  in  certain  plastic  operations, 
silver  or  unoxidizable  iron  wire  forms  a  better  material  than  lead,  and  when 
very  close  approximation  is  required,  the  harelip  pin  may  be  employed  in 
preference  to  other  forms  of  suture. 

If  the  wound  be  extensive,  it  may  be  necessary  to  give  additional  sup- 
port by  means  of  adhesive  plaster.  Narrow  strips  should  be  used,  to  be 
applied  between  the  points  of  suture,  and  to  extend  some  distance  on  either 
side  of  the  incision.  The  wound  should  then  be  lightlv  dressed  and  the 
patient  placed  in  a  clean  bed,  which  should  be  at  hand  and  already'warmed. 
It  is  often  a  good  plan  to  give  a  hypodermic  injection  of  morphia,  before 
the  patient  has  quite  recovered  from  the  effect  of  the  anaesthetic.  The 
after-treatment  has  already  been  referred  to  (see  page  64). 

The  surgeon  should  not,  if  practicable,  leave  his  patient  until  he  has  seen 

'  Dr.  Packard  advises  that  tlie  skin  should  be  cut  very  obliquely,  believing  that  a 
smaller  cicatrix  may  be  tlius  secured  than  could  be  otherwise  obtained. 
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him  comfortably  fixed  in  bed,  till  complete  reaction  has  occurred,  and  till  he 
is  satisfied  that  no  risk  of  bleeding-  is  to  be  anticipated.  He  should  also  see 
that  a  competent  nurse  is  in  attendance,  to  whom  he  should  give  full  and 
explicit  directions  as  to  the  management  of  the  patient  in  the  intervals 
between  his  visits. 

Anesthetics. 

It  must  be  acknowledged  that  a  g-reat  change  has  been  brought  about  in 
the  practice  of  operative  surgery  by  the  introduction  of  Anaesthetics  ; 
patients  will  now  submit  to  operations  which  formerly  they  would  rather 
have  died  than  endure,  and  thus  many  operations  which  without  anassthesia 
would  have  been  absolutely  impracticable,  are  now  perfectly  feasible  and 
are  frequently  employed.  In  this  way  the  range  of  operative  surgery  has 
been  greatly  extended.  The  advantages  derived  from  anaesthetics  are 
unquestionable ;  the  patient  is  saved  entirely  from  pain,  and  in  a  great 
degree  from  the  mental  anxiety  and  disquietude  which  formerly  necessarily 
preceded  an  operation ;  and  it  is  probable,  likewise,  that  the  physical  shock 
of  the  operation  is  in  some  degree  diminished.  The  surgeon  also  is  enabled 
to  concentrate  his  attention  upon  the  duty  before  him,  undistracted  by  the 
cries  and  struggles  of  his  patient.  But  are  the  benefits  of  ansesthesia  quite 
unaccompanied  with  attendant,  though  by  no  means  countervailing,  evils  ? 
Statistics  have  been  collected  on  either  side  of  this  question.  Sir.  J.  Y.  Simp- 
son maintaining  that  the  mortality  after  operations  has  diminished  since  the 
use  of  antesthetics,  and  Dr.  Arnott  that  it  has  increased.  My  own  impression 
is  that,  as  a  matter  of  figures,  the  latter  statement  is  correct.  But  though 
there  may  be  an  increased  death-rate,  this  increase  is  not,  I  believe,  fairly 
to  be  attributed  to  the  employment  of  anaesthesia.  Formerly,  a  surgeon, 
in  consideration  of  the  great  pain  which  an  operation  would  inflict,  would 
naturally  I'eserve  the  use  of  the  knife  for  those  cases  in  which  it  was  most 
probable  that  the  patient  would  be  markedly  benefited,  and  would  decline 
interference  in  any  case  in  which  the  patient  was  not  in  a  good  condition 
to  undergo  the  inevitable  suffering  of  the  operation ;  now,  since  the  pain  of 
the  operation  is  no  longer  to  be  dreaded,  Ave  are  constantly  induced  to  extend 
the  benefits  of  our  art  to  cases  which  formerly  would  have  been  left  with- 
out operative  treatment,  and  to  give  a  last  and  possibly  faint  chance  to 
patients  who  otherwise  would  have  been  abandoned  to  certain  death.  In 
the  large  majority  of  cases,  the  chances  for  each  individual  are,  I  believe, 
made  better  by  the  use  of  anaesthetics.  I  have  myself  repeatedly  noted  an 
improvement  of  the  pulse  during  the  inhalation  of  ether,  and  have  found 
the  patient's  general  condition  absolutely,  better  after  an  amputation  than 
before  it  was  begun ;  and  I  can  scarcely  conceive  of  any  case  in  which  a 
serious  operation  would  be  proper  at  all,  in  which  it  would  not  be  likewise 
proper  to  employ  anaesthesia. 

Still,  we  must  be  careful  not  to  err  on  the  other  side.  It  is  to  be  feared 
that  students  and  young  practitioners  often  get  a  false  impression  upon  this 
point,  and  from  seeing  the  frequency  and  apparent  profusion  with  which 
anaesthetics  are  administered  by  their  clinical  teachers,  derive  a  notion  that 
these  agents  are  perfectly  harmless,  and  may  be  indiscriminately  resorted 
to  unde'r  all  circumstances.  The  true  rule  upon  this  matter  (a  rule  which 
is,  indeed,  applicable  to  all  our  perturbing  modes  of  treatment)  is,  that 
when  anaesthetics  are  not  positively  beneficial,  they  are  injurious.  Hence, 
under  ordinary  circumstances,  they  should  not,  I  think,  be  employed, 
except  for  really  important  operations,  and  those  which  without  their  use 
would  be  tedious  and  painful.    It  is  seldom  right  to  give  anajsthetics  for 
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purposes  of  diagnosis  merely:  there  are,  however,  parts  of  the  body  the 
lesions  of  whieh  are  so  obscure,  and  in  dealing-  with  which  a  mistaken  diag-- 
nosis  might  lead  to  such  grave  errors  of  treatment,  that  it  is  often  not  only 
justifiable,  but  even  imperative,  to  employ  anaesthesia  in  their  examination. 
Injuries  about  the  hip-joint  may  be  taken  as  an  illustration  of  this  state- 
ment. The  reduction  of  dislocations  is  rendered  so  much  easier  to  both 
patient  and  surgeon  by  the  use  of  anaesthetics,  that  these  agents  may  be 
almost  always  be  properly  employed  in  such  cases  ;  on  the  other  hand,  it  is 
seldom  necessary  to  use  them  in  the  dressing  of  fractures.  Cases  for  what 
are  called  cajntal  operations  (where  life  is  immediately  involved),  are  almost 
invariably  cases  for  anaesthesia  ;  for  smaller  operations,  the  practice  should 
vary  according  to  the  time  required  for  their  performance  ;  thus,  anesthe- 
tics should  be  given  before  ope;rating  for  piles,  or  for  phimosis,  for  these 
are  tedious  procedures;  while  opening  an  abscess,  cutting  an  anal  fistula, 
and  tapping  a  hydrocele,  are  quickly  done,  and  do  not  usually  require  the 
use  of  these  agents. 

History. — The  history  of  the  introduction  of  anaesthesia  into  the  prac- 
tice of  surgery  is  a  subject  which  is  full  of  interest,  and  well  worthy  of 
the  attention  of  every  intelligent  practitioner.  The  limits  of  this  work 
will  not,  however,  permit  more  than  a  very  brief  reference  to  it. 

Many  efforts  to  prevent  the  pain  of  operations  had  been  from  time  to  time 
made,  hj  the  use  of  narcotics,  either  in  vapor  or  administered  internally, 
by  pressure  on  the  nerves  of  the  part,^  by  profuse  preliminary  bleeding,  by 
electricity,  and  by  other  methods  ;  but  the  first  really  promising  experiment 
in  the  introduction  of  anaesthesia  dates  back  but  about  a  third  of  a  century, 
to  the  year  1844,'^  when  Dr.  Horace  Wells,  a  dentist  of  Hartford,  Connec- 
ticut, rendered  himself  unconscious  by  breathing  nitrous  oxide  gas  (which 
had  previously  been  experimented  w'ith  by  Sir  Humphry  Davy),  and  in 
that  condition  submitted  to  the  extraction  of  a  tooth.  Dr.  Wells  repeated 
his  experiment  before  the  medical  faculty  and  students  of  Harvard  College, 
Boston,  but  lamentably  failed.  In  1846,  Dr.  W.  T.  G.  Morton,  another  den- 
tist, a  pupil  and  partner  of  Wells,  began  to  experiment  with  the  vapor  of 
ether,  whether  independently,  or  in  consequence  of  hints  received  from 
Dr.  Wells,  Dr.  Charles  T.  Jackson,  or  both,  has  never  been  satisfactorily 
established.  It  is  stated  that  Morton's  first  experiment  was  made  with 
chloroform  (under  the  name  of  chloric  ether),  and  hence  the  honor  of  dis- 
covering both  of  the  great  anaesthetic  agents  of  modern  times  has  been 
claimed  for  this  country.  It  seems,  proper,  however,  that  the  real  credit 
of  a  discovery  should  be  given  to  the  man  who  first  practically  makes  that 
discovery  useful  to  his  fellows,  and  hence  the  merit  of  introdiicing  chloro- 
form as  an  anaesthetic  belongs,  I  think,  as  undoubtedly  to  Sir  James  Y. 
Simpson,  as  does  the  merit  of  introducing  ether  to  Morton  himself. 

The  first  surgical  operation  (beyond  the  extraction  of  a  tooth)  done  with 
the  aid  of  ether,  was  the  removal  of  a  tumor,  by  Dr.  John  C.  Warren,  at 
the  Massachusetts  General  Hospital,  in  1846,  the  anaesthetic  beino-  admin- 
istered by  Dr.  Morton.  The  first  case  in  which  ether  was  used  in'thiscitv 
was,  I  believe,  one  of  dislocation,  at  the  Pennsylvania  Hospital,  the  operator 
being  Dr.  Edward  Peace.  In  the  fall  of  1847,  Prof.  Simpson,  of  Edinburgh, 

'  More  recently  the  late  Dr.  Aug.  Waller  has  shown  that  muscular  relaxation  and 
anjesthesia  may,  in  some  cases,  be  effectually  induced  by  pressure  on  the  cervical  por- 
tions of  the  vagi.  (Practitioner,  December,  1870.)  ^ 

2  A  claim  of  priority  has  recently  been  made  on  behalf  of  Dr.  Crawford  W  Lono- 
of  Georgia,  who  is  said  to  have  used  ether  in  surgical  operations  as  early  as  184'"*  "l 
hope  that  I  may  bs  pardoned  for  saying  that  the  evidence  in  Dr.  Lon<^'s  favor  seems 
to  me  quite  inconclusive.  ° 
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began  to  experiment  with  chloroform,  which  soon  Ijecame  the  favorite  with 
British  and  Continental  surgeons,  by  many  of  whom  it  is  still  preferred  to 
ether.  The  latter  substance  is,  on  the  other  hand,  preferred  in  some  parts 
of  France,  and  very  generally  in  this  country. 

Either  agent  has  some  advantages  over  the  other,  and  some  correspond- 
ing disadvantages.  Chloroform  is  more  i)roinpt  in  its  effects  than  ether, 
the  patient  is  usually  quieter  while  coming  under  its  influence,  it  is  less  apt 
to  cause  vomiting,  a  smaller  quantity  than  of  ether  is  required  to  produce 
anaesthesia,  and  the  patient  reacts  more  quickly  when  the  inhalation  is 
stopped.  It,  however,  requires  much  greater  care  in  its  administration 
than  ether,  and  its  use  is  attended  with  much  greater  risk  to  life.  The 
above  statement  gives  my  own  estimate  of  the  relative  merits  of  these  agents, 
and,  I  believe,  corresponds  pretty  closely  with  the  opinions  usually  enter- 
tained on  the  subject ;  it  is,  however,  but  right  to  say  that  Dr.  Lente  and 
Dr.  Squibb,  of  New  York,  believe  that  anaesthesia  may  be  induced  by 
means  of  ether  as  quickly  as  can  safely  be  done  by  means  of  chloroform, 
and  with  a  quantity  costing  less  and  weighing  very  little  more  than  the 
requisite  amount  of  the  latter  ;  and  that  otlier  writers  have  maintained  that 
vomiting  is  at  least  as  frequently  caused  by  chloroform  as  by  ether.  Dr. 
Kidd,  on  the  other  hand,  regards  ether  as  quite  as  dangerous  as  chloroform. 
{Duh.  Qua7\  Journ.  Med.  Sci.,  Aug.  18G7,  p.  63.) 

For  my  own  part,  I  confess  that  I  prefer  ether,  in  a  very  large  majority 
of  cases ;  it  is  certainly,  I  think,  safer  than  chloroform,  and  is  sufficiently 
convenient  for  almost  every  case  that  the  surgeon  is  called  upon  to  treat. 
In  particular  cases,  however,  chloroform  would  be  preferable ;  thus  in 
extraction  of  cataract,  the  greater  struggling  and  risk  of  vomiting  produced 
by  ether  are  decided  contra-indications  to  its  use ;  and  as  the  vapor  of  ether 
is  very  inflammable,  and  that  of  chloroform  not  at  all  so,  the  latter  may  be 
preferred  for  operations  about  the  face,  when  it  is  probable  that  the  use  of 
a  hot  iron  may  be  required.^ 

Precautionary  Ileasures. — Whatever  anaesthetic  be  resorted  to,  certain 
precautionary  measures  should  be  employed  in  its  administration.  It  is 
often  said  that  organic  visceral  disease,  especially  a  fatty  state  of  the  heart, 
should  forbid  the  use  of  anaesthetics ;  but  whatever  may  be  the  risk  under 
these  circumstances,  it  would  probably  be  still  greater  if  the  operation  were 
performed  without  an  anaesthetic,  and  hence  I  cannot  think  its  use  in  such 
eases  improper.  It  would,  however,  be  right,  if  disease  of  the  heart  Avere 
suspected,  to  Avatch  the  administration  with  special  care,  and  particularly  to 
give  no  more  of  the  ansesthetic  than  was  absolutely  necessary.  The  patient 
should  be  prepared  by  removing  any  constriction  of  the  clothing  upon  the 
throat  or  around  the  waist,  so  as  to  prevent  pressure  on  the  larynx,  or  intei"- 
ference  with  the  action  of  the  diaphragm.  No  solid  food  should  be  taken 
for  several  hours  before  the  anajsthetic  is  given,  though,  if  there  be  much 
depression,  it  is  often  well  for  the  patient  to  swallow  half  an  ounce  or  an 
ounce  of  brandy,  with  a  moderate  dose  of  opium  or  morphia,  immediately 
l)efore  the  administration  is  begun  ;  if  the  operation  be  necessarily  prolonged, 
further  restoratives  should  be  given  from  time  to  time,  the  use  of  the  anaes- 
thetic being  suspended  sufficiently  to  allow  the  action  of  deglutition  to  be 
performed.  The  patient  is  best  placed  in  the  recumbent  position  to  inhale 
any  anaesthetic,  though  this  is  less  important  in  using  ether  than  in  using 
chloroform,  when  it  is  absolutely  essential.    The  inhalation  should  be  begun 

'  I  have  fonnd,  however,  that  by  removing  the  ether  and  waiting  a  few  seconds,  tlie 
hot  iron  may  be  used  without  risk,  even  in  tlie  cavity  of  the  mouth,  and  for  five  or 
six  years  I  liave  abandoned  cliloruform  altogether. 
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gradually,  so  as  not  to  alarm  the  patient  by  the  impending  sense  of  suffo- 
cation, and  all  unnecessary  noise  should  be  avoided,  as  tending  to  produce 
undue  excitement  and  delaj*  the  induction  of  insensibility. 

Effects  of  Ansesthetics.— The  first  effect  of  an  anajsthetic  is  upon  the 
nervous  system  ;  there  is  excitation,  usually  pleasurable,  followed  by  insen- 
sibility to  pain  and  complete  unconsciousness,  though  some  of  the  muscles 
may  remain  slightly  rigid  and  tense,  and  reflex  motion  be  not  totally  abol- 
ished ;  this  is  the  most  favorable  condition  for  many  operations  which  do 
not  require  extreme  delicacy,  such  as  amputation,  excision  of  tumors,  etc., 
when  absence  of  sensation  and  voluntary  motion  is  all  that  is  requisite.^  In 
the  next  stage  there  is  complete  relaxation  of  the  muscular  system,  while 
the  force  of  the  circulation  and  respiration  is  much  diminished.  This  con- 
dition must  be  induced  for  the  performance  of  the  more  delicate  operations, 
and  for  the  reduction  of  dislocations.  The  approach  of  this  stage  may  be 
known  by  the  test  of  touching  the  conjunctiva;  if  reflex  motion  be  sus- 
pended, this  action  will  not  produce  winking.  When  an<Bsthesia  is  pushed 
beyond  this  stage,  the  patient  must  always  be  looked  upon  as  in  a  very  critical 
state.  The  pulse,  the  respiration,  and  the  color  of  the  face  must  all  be  con- 
stantly watched,  and  the  anaesthetic  either  removed  or  continued  in  lessened 
quantity  and  with  extreme  care.  Stertorous  hreoihing,  as  pointed  out  by 
Prof.  Lister,  is  of  two  kinds :  one,  the  palatine,  which  is  caused  by  vibra- 
tions of  the  soft  palate,  may  occur  early  (as  in  ordinary  snoring),  and  is  not 
necessarily  important ;  the  other,  or  laryngeal  stertor,  depends  on  the  vibra- 
tions of  the  portions  of  mucous  membrane  which  surmount  the  apices  of  the 
arytenoid  cartilages,  and  is  alwaj^s  indicative  of  extreme  danger.  Death 
from  the  administration  of  an  anaesthetic  may  come  from  failure  of  either 
foot  of  the  vital  tripod,  the  head,  the  lungs,  or  the  heart ;  in  other  words,  it 
may  be  due  to  coma,  to  asphyxia,  or  to  syncope.  As  a  matter  of  practical 
experience,  it  is  very  difficult  to  distinguish  which  of  these  conditions  may 
have  been  the  primary  one,  for  whichever  organ  fails  first,  the  others  cease 
to  act  in  a  very  short  time  afterwai'ds.  As  showai  by  Prof.  Lister,  the 
appearance  of  respiration  may  continue  after  the  supervention  of  true  laryn- 
geal stertor  shows  that  the  access  of  air  to  the  lungs  is  greatlv  impeded,  if 
not  absolutely  checked ;  hence  deaths  are  sometimes  attributed  to  paralysis 
of  the  heart,  which  are  really  due  to  asphyxia,  or,  more  correctly,  apncea. 
The  following  is  the  course  to  be  pursued  whenever  death  appears  imminent 
during  auEesthesia :  The  inhalation  must  be  immediately  stopped,  and  the 
patient  supplied  with  fresh  air  by  opening  windows,  etc.  He  should  be 
turned  on  his  side  to  allow  fluid  to  escape  from  the  mouth,  but  should  on 
no  account  be  raised  from  the  recumbent  posture.  Nelaton,  Sims,  and  others, 
believing  that  the  risk  in  chloroform  poisoning  is  from  cerebral  ansemia, 
advise  that  the  patient  should  be  inverted,  so  as  to  favor  the  flow  of  blood 
to  the  brain.  Inhalations  of  nitrite  of  amyl  are  suggested  by  Sehuller,  and 
by  Burrall,  of  New  York,  and  have  been  successfully  employed  by  Bader 
and  others.  The  lower  jaw  should  be  forcibly  pushed  forwards,'  or  the  tongue 
drawn  out  as  far  as  possible,  with  tenacuium  or  artery  forceps ;  extreiiie 
protrusion  is  necessary  to  insure  opening  of  the  larynx.  Artificial  respira- 
tion should  be  at  once  employed,  and  is  most  conveniently  effected  by  alter- 

1  Dr.  Packard  has  described,  under  the  name  of  "  first  insensibility  from  ether,"  a 
condition,  of  brief  duration,  in  which  such  operations  as  openino-  an  abscess  or  felon 
can  be  performed  without  suffering  on  the  part  of  tlie  patient,  alid  without  pushino- 
the  administration  of  the  anaesthetic  to  the  extent  of  producing  complete  insensibilitv" 
Dr.  Gibney  has  observed  a  similar  state  of  "  primary  anajsthesia"  in  the  use  of  chlo^ 
roforra.  Dr.  Hewson  and  Dr,  Bonwill  state  that  a  condition  of  "  analo-esia  "  sufficient 
for  the  endurance  of  minor  operations,  may  be  induced  simply  by  rapid  b'reathino- 
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nately  compressing-  and  expanding  the  walls  of  the  chest.  Electricity  may 
be  applied  over  the  region  of  the  heart  and  diaphragm,  and  through  to  the 
spine,  while  cold  water  may  he  dashed  over  the  face  and  chest,  and  frictions 
applied  to  the  extremities.  Fitzgerald,  of  Melbourne,  suggests  intravenous 
injections  of  ammonia,  while  Baillie  advises  the  introduction  of  ice  into  the 
rectum.  As  soon  as  the  patient  is  able,  he  should  swallow  a  little  brandy. 
If  it  should  be  necessary  to  reapply  the  anaesthetic,  it  should  be  done  with 
renewed  caution  and  watchfulness.  Noel,  of  Louvain,  having  constantly 
observed  a  venorts  pulse  in  the  jugular  and  subclavian  veins  during  the  stage 
of  awaking  from  chloroform  anaesthesia,  considers  this  an  evidence  of  pro- 
found functional  disturbance  of  the  heart,  and  urges  that  the  patient  should 
be  carefully  watched  as  long  as  this  phenomenon  continues. 

Secondary  Effects. — Certain  secondary  consequences  of  an  unpleasant 
nature  are  occasionally  due  to  the  use  of  anaesthetics.  These  are  headache, 
sick  stomach,  and  bronchial  irritation.  In  nervous  women,  hysterical  symp- 
toms are  sometimes  developed,  which  may  continue  for  some  time  and  may 
cause  a  good  deal  of  annoyance.  It  is  said  that  apoplexy  or  paralysis  may  be 
produced  in  old  persons  by  the  use  of  anaesthetics,  but  I  have  never  met  with 
such  an  occurrence  in  my  own  practice.  The  nausea  and  vomiting  which 
very  frequently  follow  the  use  of  these  agents,  and  especially  ether,  may  be 
usually  relieved  by  giving  small  quantities  of  milk  and  lime-water,  or  of  iced 
carbonic-acid  water ;  in  more  severe  cases,  chloroform,  given  in  doses  of 
twenty  or  thirty  drops  in  emulsion,  will  be  found  very  effective.  The  occur- 
rence of  these  annoying  symptoms  may  often  be  prevented  by  giving  a  hypo- 
dermic injection  of  morphia  before  the  state  of  anaesthesia  has  passed  off,  and 
thus  allowing  the  system  to  recover  itself  by  a  few  hours'  sleep.  The  bron- 
chial irritation  may  be  relieved  by  keeping  the  patient  quiet,  and  giving  a 
mild  sedative  expectorant,  such  as  the  wild-cherry  bark  with  a  little  opium 
or  hyoscyamus ;  in  some  cases,  however,  the  lung  itself  becomes  affected, 
being  deeply  congested,  and  a  low  form  of  pneumonia  or  a  kind  of  suffocative 
catarrh  may  follow,  and  may  possibly  prove  fatal  in  the  course  of  a  few 
days.  This  is  a  serious  occurrence,  and  must  be  met  by  giving  stimulating 
expectorants,  such  as  carbonate  of  ammonium  and  senega,  and  by  the  admin- 
istration of  wine  or  brandy,  according  to  the  general  condition  of  the  patient. 

These  unfortunate  consequences  may  follow,  even  when  the  anaesthetic 
has  been  given  with  the  greatest  care  and  judgment ;  they  are,  however, 
more  likely  to  ensue  when  too  large  a  quantity  has  been  used,  when  the 
administration  has  been  too  long  continued,  or  (in  the  case  of  chloroform) 
when  it  has  been  given  without  a  sufficient  admixture  of  air. 

Administration  of  Ether. — The  best  mode  of  giving  ether  is  from  a  thin 
and  hollow  sponge,  wrung  out  of  water,  and  surrounded  by  a  pasteboard  or 
light  metallic  cone,  which  should  be  perforated  at  the  top.  The  hollow  of 
the  sponge  should  be  large  enough  to  embrace  both  mouth  and  nostrils. 
The  ether  should  be  chemically  pure,  and  should  be  poured  upon  the  sponge 
in  quantities  of  not  less  than  half  a  fluidounce  at  a  time.  The  first  few  inha- 
lations should  be  made  while  the  sponge  is  a  few  inches  distant  from  the 
nostrils,  but  as  soon  as  the  state  of  anaesthesia  has  begun,  the  sponge  may 
be  closely  applied,  and  need  not  usually  be  removed,  except  when  necessary 
to  add  more  ether,  till  unconsciousness  is  complete.  Of  course,  if,  as  will 
sometimes  happen,  the  patient  be  seized  Avith  a  fit  of  coughing,  and  choke, 
or,  from  having  eaten  a  meal  immediately  before  the  operation,  should 
begin  to  vomit,  the  sponge  must  be  withdrawn  until  tranquillity  is  restored. 
If  a  patient  breathe  freely,  he  cannot  be  too  rapidly  etherized,  and  there  is 
no  danger,  as  in  the  case"  of  chloroform,  from  the  vapor  being  too  concen- 
trated.   Enough  air  is  drawn  through  the  perforation  of  the  cone  and  the 
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interstices  of  the  sponge  to  obviate  any  risk  from  this  cause,  and  rapid 
etherization  is  much  less  a])t  to  cause  pulmonary  congestion  than  slow 
inhalation  of  the  vapor  prolonged  through  a  considerable  period ;  still,  as 
a  patient  may  choke  from  various  causes,  as  from  an  accumulation  of 
saliva  and  mucus  flowing  backwards  over  the  glottis,  or  from  vomited 
matters  collecting  at  the  ])ack  of  the  mouth,  a  constant  watch  should  be 
kept  upon  the  countenance  and  the  respiration,  and  the  approach  of  any 
dangerous  symptoms  promptly  met. 

The  patient  can  greatly  assist  the  production  of  anaesthesia  by  taking 
deep  inhalations ;  he  should,  therefore,  Ije  constantly  urged  by  the  sur- 
geon, not,  as  is  often  done,  to  "draw  in  his  breath,"  but  to  "  blow  out," 
to  "  blow  the  sponge  away  from  him."  This  is  a  practical  hint  which  I 
learned  many  years  since  from  that  excellent  surgeon  and  brilliant  opera- 
tor, the  late  Prof.  Joseph  Pancoast,  and  a  moment's  reflection  will  show 
that,  though  paradoxical,  it  is  reasonable  and  strictly  correct :  the  vapor  of 
ether  is  so  penetrating  and  irritating  to  the  throat,  that  it  is  very  difficult 
voluntarily  to  draw  it  in  by  a  deep  inhalation ;  but  it  is  perfectly  easy  to 
blow  into  the  sponge,  and,  as  a  full  expiration  is  inevitably  followed  by  a 
deep  inspiration,  the  surgeon's  purpose  is  thus  most  readily  accomplished. 

The  plan  of  administering  ether,  which  has  been  described,  is  both  efficient 
and  economical,  and  I  doubt  if  it  can  be  practically  improved.  The  old 
method,  by  a  sponge  simply  surrounded  with  a  towel,  is  equally  efficient 
but  allows  more  evaporation,  and,  therefore,  wastes  more  ether.  Dr.  Lente 
uses  a  cone  of  newspaper,  with  a  towel  pinned  inside,  and  so  folded  as  to 
prevent  any,  even  the  slightest  admixture  of  air;  and  Dr.  A.  H.  Smith  has 
devised  an  ingenious  portable  apparatus,  which  consists  of  a  large  India- 
rubber  ball  (such  as  is  sold  for  a  football)  lined  with  patent  lint,  and  with 
an  aperture  cut  for  the  face.  Prof.  Porta,  of  Pavia,  stuff's  the  nostrils  with 
cotton,  and  causes  the  patient  to  inhale  the  ethereal  vapor  from  a  pig's 
bladder  closely  fitted  to  the  mouth.  Dr.  A.  F.  Miiller  employs  a  face-piece 
connected  by  a  tube  with  the  ether-bottle,  which  is  plunged  into  boiling 
water  so  as  to  hasten  vaporization.  Other  inhalers,  more  or  less  compli- 
cated and  ingenious,  have  been  devised  for  the  administration  of  ether  (in- 
cluding those  of  Drs.  Lente,  Squibb,  Allis,  and  Rohe,  and  those  of  Messrs. 
Morgan  and  Richardson,  of  Dublin),  but  I  am  not  aware  that  they  possess 
any  practical  advantages  over  tlie  simple  method  which  I  have  recom- 
mended. Whatever  apparatus  be  used,  great  care  should  be  taken  that 
no  compression  be  exercised  upon  thi;  larynx.  The  lips  and  nose  mav  be 
anointed  with  simple  cerate  or  cold  cream,  to  prevent  any  cutaneous  irri- 
tation from  the  contact  of  the  ether. 

Etherization  by  the  rectum,  as  suggested  by  Roux,  Pirogoff",  Iversen, 
and  Molliere,  has  been  tried  in  a  number  of  cases,  but  has  so  often  caused 
dangerous  diarrhoea  and  even  death,  that  it  has  by  general  consent  been 
again  abandoned. 

Chloro  form  is,  I  think,  best  given  from  a  folded  handkerchief  or  piece  of 
lint,  held  at  first  five  or  six  inches  from  the  nose,  and  afterwards  brought 
as  near  perhaps  as  half  an  inch  to  an  inch,  but  never  allowed  to  toul-h. 
Not  more  than  a  fluidrachm  of  chloroform  should  be  poured  on  at  once 
and  evaporation  may  be  prevented  by  throwing  a  single  towel  looselv  over 
the  operator's  hand  and  patient's  face.  This  is  not  as  safe  an  a'n^nt  as 
ether,  and  one  of  the  principal  dangers  in  its  administration  is  the'^risk  of 
too  great  concentration  of  its  vapor ;  hence  the  surgeon  should  constantlv 
bear  in  mind  the  importance  of  allowing  a  sufficient  admixture  of  air  and 
should  err  on  the  side  of  allowing  too  much  rather  than  too  little  '  The 
average  amount  of  chloroform  required  for  an  ordinary  operation  is  from 
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half  an  ounce  to  an  ounce  ;  though  Prof.  Gross  states  that  he  has  given  as 
much  as  twenty  ounces  in  two  hours,  Avithout  any  unpleasant  consequences 
following.    Various  inhalers  have  lieen  devised  with  a  view  of  regulating 
the  amount  of  chloroform  used,  and  of  securing  the  proper  admixture  of 
air,  and  when  the  administration  has  to  be  conducted  by  one  unaccustomed 
to  the  employment  of  chloroform,  probably  one  of  these  instruments  may 
advantageously  be  resorted  to  ;  but  in  the  hands  of  an  experienced  per- 
son, I  believe  that  the  greatest  safety  to  the  patient  is  that  sense  of  imme- 
diate responsibility  which  should  always  be  felt  by  the  giver  of  chloroform, 
and  that  hence  the  best  inhaler  may  occasionally  prove  injurious  b}^  inspir- 
ing a  false  sense  of  security.  Mr.  Clover's  apparatus,  which  is  probably  the 
best,  is  thus  described  by  Erichsen :  It  consists  "of  a  bag  holding  8000  cubic 
inches  of  air,  which  is  suspended  from  the  coat-collar  at  the  back  of  the  ad- 
ministrator, and  connected  with 
the  face-piece  by  a  flexible  tube. 
The  bag  is  charged  by  means  of 
a  bellows  (Fig.  11,  i)  measur- 
ing 100  tubic  inches;  and  the 
air  is  passed  through  a  box 
warmed  with  hot  water,  into 
which  is  introduced  at  each  fill- 
ing of  the  bellows  as  much  chlo- 
roform as  is  required  for  1000 
cubic  inches  of  air.  This  is  done 
with  a  graduated  glass  syringe 
(Fig.  11,2)  adjusted  by  a  screw 
on  the  piston-rod  to  take  up  no 
more  than  the  quantity  deter- 
mined on,  which  is  usualh^  from 
30  to  40  minims.     When  the 
bag  is  full  enough,  the  tube  is 
removed  from  the  evaporating 
vessel,   and    the  mouth-piece 
(Fig.  11,  3)  adapted  to  it.    The  patient  cannot  get  a  stronger  dose  than 
the  bag  is  charged  Avith ;  but  the  proportion  can  be  made  any  degree 
weaker,  by  regulating  the  size  of  an  opening  in  the  mouth-piece,  which 
admits  additional  air.'"  Even  Avith  this  instrument,  according  to  Kappeler, 
at  least  five  fatal  cases  have  occurred,  and  I  believe  that  no  mechanical 
arrangement,  hoAvever  accurate,  can  take  the  place  of  the  personal  care 
and  attention  of  the  surgeon. 

'  A.  mixture  of  ether  and  chloroform  is  frequently  used  in  this  country, 
and  many  surgeons  believe  that  by  this  plan  they  unite  the  advantages 
and  avoid  the  evils  of  both  agents. "  For  my  OAvn  part,  I  do  not  think  that 
anv  benefit  is  to  be  derived  from  the  employment  of  mixed  vapors,  more 
than  is  obtained  from  the  use  of  ether  alone  ;  and  I  have  seen,  at  least  once, 
such  serious  .symptoms  folloAv  the  use  of  this  combination,  that  the  opera- 
tion had  to  be'  temporarily  abandoned,  when  the  patient  Avas  only  restored 
bv  a  prompt  recourse  to  artificial  respiration.^ 

Various  other  substances,  principally  belonging  to  the  group  of  ethers, 
have  been  found  to  possess  anaesthetic  properties,  and  have  been  occasion- 
allv  employed  in  surgery  ;  none  of  them,  hoAvever — not  even  the  bichloride 

1  Science  and  Art  of  Surgery,  a-oI.  i.  p.  44. 

2  Wachsmuth  advises  that  the  vapor  of  turpenline  should  be  combined  Avith  that  ot 
chloroform,  by  mixing  one  part  of  the  former  substance  with  five  of  the  latter. 


Fig.  11. 


Clover's  cliloroform  apparatus.  (Eriohsen.) 
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of  methylene,  employed  by  Spencer  Wells,  nor  the  bromide  of  ethyl,  as 
used  by  Levis  and  Chisolni,  nor  the  ethidene-dichloride,  recommended 
by  the  Committee  of  the  British  Medical  Association — have  proved  so 
satisfactory  as  to  take  the  place  of  the  two  agents,  the  use  of  vi^hich  has 
been  above  described.  The  same  may  be  said  of  the  intra-venous  injection 
of  chloral,  as  recommend  by  M.  Ore  and  other  European  surgeons. 

Nitrous  oxide,  or  laughing  gas,  which,  it  will  be  remembered,  was  the 
substance  employed  by  Dr.  Wells  in  his  early  experiments,  has  lately  been 
re-introduced  in  this  country,  and  is  quite  extensively  used  in  dental  prac- 
tice. I  have  seen  an  amputation  done  while  the  patient  was  rendered 
unconscious  by  the  use  of  this  gas,  and  though  the  symptoms  presented 
were  sufficiently  alarming,  it  certainly  seemed  an  effective  agent  as  far  as 
the  prevention  of  pain  Avas  concerned.  It  appears  to  act  by  inducing  an 
asphA^'xial  condition,  which,  of  course,  cannot  be  long  continued  with  safety 
to  the  patient,  and  it  is  hence  seldom  employed  in  general  surgery,  except 
as  preliminary  to  the  administration  of  ether,  though  it  is  constantly  used 
in  the  extraction  of  teeth.  It  has  been  recently  suggested  by  M.  Paul 
Bert,  that  the  risks  of  giving  nitrous  oxide  might  be  obviated  by  mixing 
it  with  oxygen  gas,  and  administering  the  mixture  in  a  chamber  of  com- 
pressed air ;  and  several  successful  operations  upon  this  plan  have  been 
performed  by  Labbe  and  Pean. 

Local  Ansesthesia  is  sometimes  useful  in  preventing  the  pain  of  slight 
operations,  where  unconsciousness  on  the  part  of  the  patient  is  unnecessary 
or  undesirable.  It  is  usually  produced  by  the  application  of  cold  to  the 
part  to  be  operated  on,  either  by  means  of  a  mixture  of  ice  and  salt,  as 
recommended  by  Dr.  J.  Arnott,  or  by  the  rapid  evaporation  of  ether, 
rhigolene,  or  other  very  volatile  substance,  as  proposed  by  Dr.  Richardson. 
The  freezing  mixture  may  be  applied  in  the  proportion  of  two  parts  of 
powdered  ice  to  one  of  salt,  being  kept  from  the  surface  to  be  anaesthetized 
by  inclosure  in  a  bag  of  gauze  or  of  thin  muslin.  Ten  to  fifteen  minutes' 
application  is  usually  sufficient  to  insure  the  freezing  of  the  skin,  which 
becomes  blanched,  opaque,  and  tough,  and  may  then  be  incised  without 
suffering  on  the  part  of  the  patient.  Dr.  Richardson's  method  consists  in 
applying  a  fine  spray  of  pure  ether  in  the  line  of  the  proposed  incision,  by 
means  of  a  hand  atomizer.  The  same  writer  recommends  that  where  this 
method  is  employed,  the  incisions  should  be  made  with  scissors  instead  of 
a  knife.  According  to  Dr.  Letamendi,  the  occurrence  of  anaesthesia  may 
be  hastened  by  making  a  slight  incision,  not  deeper  than  the  papillary 
layer  of  the  cutis,  as  soon  as  the  part  to  be  frozen  has  become  red  under 
the  application  of  the  ether  spray.  Local  anaesthesia  has  been  used  suc- 
cessfully in  an  operation  as  important  and  severe  as  ovariotomy  ;  I  cannot 
but  think,  however,  that  general  anaesthesia  is  preferable  for  all  but  verv 
slight  operations,  if  for  no  other  reason,  on  account  of  avoiding  the  mental 
shock  which  is  entirely  distinct  from  the  sensation  of  pain.''  Moreover 
the  process  of  freezing  is  itself  very  painful  in  some  instances,  especially 
when  mucous  membrane  is  involved,  as  in  the  case  of  hemorrhoids  and 
the  use  of  the  ether  spray  is  not  entirely  free  from  danger  ;  thus  in  a  case 
of  excision  of  the  tunica  vaginalis  for  hydrocele,  which  occurred  in  this 
city,  the  use  of  the  spray  was- followed' by  extensive  slou'^hino-  of  the 
scrotum,  which  Avell-nigh  cost  the  patient  his  life.  °  " 

Another  mode  of  producing  local  anaesthesia,  which  is  highlv  commended 
by  Squibb,  Wilson,  and  Bill,  is  the  topical  application  of  carbolic  acid 
The  local  use  of  hydrochlorate  of  cocaine  or  cucaine,  introduced  by  Dr 
Roller,  of  Vienna,  has  recently  excited  much  attention ;  it  has  been^nrin 
cipally  resorted  to  in  operations  on  the  eye,  and  usually  with  success" 
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though  in  a  few  cases — principally  of  cataract  operations — its  employment 
has  been  followed  by  destructive  inflammation.  It  has  also  been  employed 
with  more  or  less  advantage  in  laryngeal,  rectal,  urethral,  vesical,  vaginal, 
and  uterine  surgery,  and  appears  to  have  valuable  anaesthetic  powers  in 
all  operations  involving  the  mucous  membranes. 

Before  leaving  the  subject  of  anaesthetics,  I  may  give  the  student  one 
caution,  which  is  never  to  give  an  anaesthetic  to  a  woman,  unless  in  the 
presence  of  witnesses.  A  curious  but  undoubted  property  of  these  agents 
is,  that  they  occasionally  produce  most  vivid  erotic  dreams,  and  this  may 
happen  even  with  a  patient  whose  mode  of  life  and  character  are  above 
suspicion.  Several  most  vexatious  prosecutions,  and  even  convictions,  for 
indecent  assault,  have  occurred  in  this  country,  where  yet  calm  after-inves- 
tigation rendered  it  almost  morally  certain  that  no  assault  had  been  com- 
mitted, and  that  the  plaintiff's  sensations  had  been  quite  deceptive,  and 
due  to  the  effect  of  the  anaesthetic  which  had  been  administered.  Hence 
a  woman  may,  without  any  evil  intention,  and  really  believing  that  she  is 
telling  the  truth,  inflict  an  irremediable  injury  on  a  medical  practitioner,  if 
he  cannot  by  the  evidence  of  eye-witnesses  prove  the  incorrectness  of  her 
^assertions,  and  thus  establish  his  own  innocence. 


CHAPTER  IV. 

MINOR  SURGERY. 

It  is  not  intended  to  embrace  in  this  chapter  a  description  of  all  the 
operations  which  are  usually  treated  of  in  works  on  Minor  Surgery  ;  some 
of  these  procedures  have  already  been  referred  to,  and  others  may  be  more 
appropriately  considered  when  discussing-  the  various  conditions  which 
demand  their  employment.  I  purpose  now  merely  to  describe  certain 
minor  surgical  manipulations  which  are  applicable  to  a  great  variety  ot 
cases,  and  which  seem  therefore  to  find  an  appropriate  place  in  this  pre- 
liminary division  of  the  work. 

Bandaging  Bandages  are  used  to  retain  surgical  dressings,  to  exer- 
cise compression,  to  assist  the  coaptation  of  wounds,  or  to  keep  injured 
parts  at  rest,  as  in  the  treatment  of  fractures  and  dislocations.  The  most 
convenient  form  of  bandage,  and  one  which  is  almost  universally  appli- 
cable, is  made  by  tearing  unbleached  muslin  or  other  material  into  strips 
from  two  to  four  inches  wide,  and  from  five  to  eight  yards  in  length. 
One-inch  bandages  are  occasionally  used  for  application  to  the  fingers  or 
penis,  but  strips  of  adhesive  plaster  are  generally  more  convenient  for 
retaining  dressings  to  these  parts.  A  bandage  two  inches  wide  is  suitable 
for  the  head  or  neck ;  one  three  or  three  and  a  half  inches  wide  for  the 
arm  or  leg,  and  a  four-inch  bandage  for  the  thigh.  Still  wider  strips,  five 
or  six  inches,  are  required  for  the  trunk.  To  be  ready  for  use,  these 
bandages  are  tightly  rolled,  either  by  hand  or  by  a  little  apparatus  which 
is  figured  in  most  works  on  minor  surgery,  and  which  is  convenient  for  use 
in  hospitals,  or  where  a  great  many  bandages  are  daily  employed.  When 
thus  prepared,  the  bandage  is  called  a  roller,  or  a  roller  bandage.  Some 
surgeons  use  bandages  rolled  from  both  ends,  or  double-headed  rollers,  but 
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Fig.  12. 


the  single-headed  roller  is  more  generally  applicable,  and  indeed  is  suffi- 
ciently convenient  for  every  practical  purpose.    The  ordinary  bandages 

used  by  the  surgeon  are  the  spiral, 
the  figure  of  8  or  spica,  and  the  re- 
current. 

Spiral  Roller  Bandage.—As  most 
persons  use  the  right  hand  with 
greater  facility  than  the  left,  the 
bandage  is  usually  held  in  the  right 
hand,  and  applied  from  left  to  right 
above  (or  in  the  direction  in  which 
the  hands  of  a  watch  move),  as 
regards  a  transverse  section  of  the 
part  to  be  bandaged.  As  a  rule, 
also,  the  roller  is  started  at  the  distal 
part  of  the  limb  to  be  bandaged,  and 
made  gradually  to  approach  the 
trunk.  The  surgeon  should,  how- 
ever, accustom  himself  to  bandage 
with  the  left  hand  as  well  as  with 
the  right,  and  downwards,  or  in  a 
direction  receding  from  the  trunk,  as 
well  as  upwards.  The  lilain  spiral 
bandage,  as  its  name  implies,  consists 
of  simple  turns  of  the  roller  around  a 
limb  or  other  part  in  a  spiral  direc- 
tion. It  is  applicable  only  where  the 
])art  to  be  bandaged  has  a  uniform 
diameter,  as  in  the  limbs  of  very  thin 
persons.  Where  the  limb  is  conical, 
rather  than  cylindrical,  the  reversed 
spiral  is  to  be  applied.  In  making 
the  reverses,  the  surgeon  fixes  the  previous  turn  of  the  bandage  with  the 
fingers  of  the  left  hand,  and  holding  the  roller  lightly  in  the  right  hand, 
gives  it  a  quick  half  turn,  so  as  to  cause  the  part  which  is  unrolled,  and 
which  should  not  be  too  tightly  drawn,  to  fold  evenly  upon  itself ;  the 
roller  is  then  carried  around  the  limb  as  in  the  ordinary  spii*al  bandage. 
It  will  be  found  advantageous,  in  applying  the  reversed  spiral,  to  alternate 
the  reverses  with  plain  turns,  or,  if  the  limb  be  too  conical  to  admit  of 
this,  to  cover  in  every  two  or  three  reverses  with  a  plain  spiral  turn  ;  the 

effect  is  indeed  less  agreeable 
Fig-  13.  to  the  eye,  but  a  bandage  thus 

put  on  is  much  more  likely  to 
retain  its  position  than  one 
consisting  of  reversed  turns 
alone.  • 

Figure-of-S  or  Spica  Band- 
age.— This  bandage  is  used 
for  application  to  the  various 
joints.  It  consists  of  simple 
turns  of  the  roller,  which  pass 
above  and  below  the  joint,  and 
cross  each  other  at  any  con- 
venient point,  usually  at  the  flexure  of  the  articulation.  The  term  spica 
is  applied  to  the  figure-of-8  bandage  for  the  ankle,  the  hip,  or  the  shoulder. 


Reversed  spiral  of  the  lower  estreiniiy. 


The  posterior  figure-of-S  of  the  knee. 
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Fig.  14. 


In  the  case  of  the  shoulder,  one  brancli 
of  the  spica  goes  around  the  arm,  while 
the  other  may  be  applied  to  the  neck, 
though  more  usually  and  better  to  the 
chest.  A  figure-of-8  bandage  may  like- 
wise be  used  around  both  shoulders, 
to  draw  them  together,  or,  when  applied 
so  as  to  bring  the  crossing  in  front, 
may  be  made  available  in  giving  sup- 
port to  the  female  breast. 

Fig.  If). 


TLe  spica  of  the  shoulder. 


The  four-tailed  bandage  of  the  chia. 


Fig.  16. 


Recurrevt  Bandage. — The  recurrent  bandage  is  principally^  used  in  ap- 
plying dressings  to  the  head  or  to  a  stump.  One  or  two  circular  turns  are 
first  made  around  the  head  or  the  upper  part  of  the  stump,  and  the  band- 
age is  then  brought  in  recurrent  semi- 
circles backwards  and  forwai'ds  from 
the  forehead  to  the  occiput,  or  over  the 
face  of  the  stump,  as  the  case  may  be ; 
the  recurrent  turns  are  secured  by  ad- 
ditional circular  turns  corresponding 
to  those  first  made. 

Compound  Roller  Bandages. — Be- 
sides the  bandages  above  described, 
which  are  all  made  from  a  single  roller, 
various  more  complicated  appliances 
may  be  'occasionally  useful.  Those 
most  often  employed  are  the  single 
and  double  T  bandages,  the  four-tailed 
l)andage,  and  the  many-tailed  bandage, 
or  that  of  Scultetus.  The  X  band- 
ages, the  forms  of  which  are  described 
by  their  names,  are  convenient  for  re- 
taining dressings  to  the  perineum;  the 
single  7"  being  applicable  to  the  female 
and  the  double  T  bandage  to  the  male. 
The  four-tailed  bandage,  which  is  made 
simply  by  splitting  both  ends  of  a 
piece  of  a  broad  roller,  may  be  con- 
veniently used  for  the  knee-joint,  or  in 
cases  of  fractured  jaw,  while  the  band- 
age of  Scultetus,  which  consists  of  nU-  Bandage  of  Scultetus. 
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merous,  short,  overlapping  strips  of  bandage  (Fig.  16),  may  be  sometimes 
resorted  to  in  the  treatment  of  compound  fractures. 

Handkey^cMef  Bandages. — An  ingenious  Swiss  Sm'geon,  M.  Mayor,  in- 
troduced, some  forty  or  fifty  years  since,  a  new  system  of  bandaging,  in 
which  broad  handkerchiefs,  or  squares  of  muslin  or  other  material,  took  the 
place  of  the  ordinary  roller.  The  handkerchiefs  were  to  be  folded  into 
triangles  or  into  cravats,  and  it  is  surprising  to  sec,  from  the  illustrations 
which  accompany  Mayor's  essay,  to  what  a  great  variety  of  circumstances 
these  simple  means  are  applicable.  Though  the  handkerchief  can  never 
supersede  the  roller,  nor  indeed  rival  it  in  general  utility,  yet  it  is  well  for 
the  surgeon  to  bear  in  mind  the  possibility  of  resorting  to  this  system,  as 
an  emergency  might  well  arise  in  which  the  handkerchiefs  of  bystanders 
could  be  more  easily  obtained  than  other  means  of  bandaging. 

Fixed  or  Immovable  Bandages. — Various  substances  have  been  employed 
of  late  years  to  give  greater  firmness  and  solidity  to  the  ordinary  roller 
bandages,  and  may  be  applied  either  to  the  common  spiral  and  spica  band- 
ages, or  to  that  of  Scultetus.  The  most  usual  forms  of  immovable  bandage 
are  those  made  with  starch,  with  gypsum  or  plaster  of  Paris,  with  gum  and 
chalk,  with  dextrine,  with  simple  fiour  paste,  with  the  silicate  of  potassium, 
and  Avith  paraffine.  Whatever  material  be  used,  there  is  apt  to  be  some  con- 
striction exercised  upon  the  limb  in  the  process  of  drying,  and  hence  it  is 
best  to  protect  all  the  bony  prominences  with  a  moderately  thick  layer  of 
cotton  wadding,  the  elasticity  of  which  will  prevent  any  injurious  conse- 
quences from  this  cause.  The  starched  bandage  requires  two  rollers,  the 
inner  one  of  which  is  saturated  with  thick  starch,  the  outer  one  being  left 
dry,  or  only  starched  on  its  inner  surface  as  it  is  applied.  The  starched 
bandage  requires  from  thirty  to  fifty  hours  to  dry,  and  is  on  this  account 
not  so  convenient  as  that  made  of  plaster  of  Paris.  For  the  gypsum  or 
plaster-of-Paris  bandage,  a  roller,  which  should  be  coarse  and  of  loose 
texture — crinoline  is  a  suitable  material — is  prepared  by  rubbing  into  it  the 
dry,  powdered,  plaster  of  Paris.  It  is  dipped  in  water  for  a  few  seconds  to 
prepare  it  for  use,  and  is  then  applied  as  an  ordinary  spiral,  over  a  simple 
flannel  or  muslin  bandage,  or  a  closely-fitting  stocking.  When  its  applica- 
tion is  completed,  it  is  smeared  over  with  a  little  dry  plaster  of  Paris.  This 
bandage  has  the  advantage  of  becoming  firm  in  about  a  quarter  of  an  hour, 
and  constitutes,  I  think,  the  best  form  of  immovable  apparatus.  It  is  an 
excellent  dressing  for  fractures  of  the  lower  extremity  after  the  union  of 
the  fragments  has  become  moderately  firm.  Tripoli  is  preferred  to  plaster 
of  Paris  by  Langenbeck.  The  gum-and-chalk  bandage  requires  mucilage 
and  chalk  to  be  rubbed  together  in  a  mortar  till  a  mixture  of  a  creamy  con- 
sistence is  obtained ;  this  is  then  smeared  over  a  dry  roller,  previously  ap- 
plied. It  requires  four  or  five  hours  to  become  drv.  lihe  dextrine  band- 
age was  particularly  recommended  by  Yelpeau ;  the  dextrine,  or  British 
gum,  is  to  be  dissolved  in  camphorated  alcohol  (ten  parts  to  six),  and  when 
of  the  consistence  of  honey,  five  parts  of  hot  water  to  be  added,  when,  after 
shaking  for  a  few  minutes,  it  is  ready  for  use.  Yelpeau  used  two  rollers, 
the  first  dry,  and  the  second  soaked  in  the  dextrine  before  application.  The 
flour-paste  bandage  is  applied  like  those  of  starch  or  dextrine,  and  is  con- 
sidered by  Prof.  Hamilton  to  be  as  satisfactory  as  either.  The  silicate  of 
potassium  (liquid  or  soluble  glass)  has  been  used  bv  several  German  French 
and  American  surgeons  as  a  substitute  for  starch  in  the  application  of  im- 
movable bandages,  and  has  the  advantage  of  drying  more  rapidly  (in  from 
four  to  twelve  hours,  according  to  the  number  of  bandages  used)  and  of 
being  easily  softened  by  the  use  of  hot  water  when  it  is  desired  to  effect  its 
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removal,  rrom  two  to  six  layers  of  bandage  may  be  employed,  the  silicate 
being  applied  in  a  state  of  syrupy  consistence  by  means  of 
a  brush.  The  silicate  of  potassium  Avas  particularly  re- 
commended by  the  late  Prof.  Darby,  of  New  York,  as  is 
glue,  mixed  with  oxide  of  zinc,  by  Dr.  Levis,  of  this  city. 
Melted  paj-a  ffine  is  employed  by  Tait  and  Macewen,  the 
former  applying  it  upon  flannel  bandages,  and  the  latter 
upon  sheets  of  cotton-wool.  Immovable  bandages  may 
be  applied  by  themselves,  or  may  bo  reinforced  by  the 
employment  of  light  splints,  made  of  thin  wood  or  metal, 
leather,  gutta-percha,  or  pasteboard.  If,  as  often  happens, 
the  apparatus  becomes  loosened  after  a  few  days,  from  the 
subsidence  of  swelling,  it  may  be  slit  up  on  one  side  with 
a  strong-backed  knife,  or  short  saw,  or  with  a  pair  of 
Seutin's,  Wathen's,  or  Yon  Bruns's  pliers,  the  edges  being 
then  trimmed,  and  held  in  place  after  readjustment  with 
tapes  or  bandages;  or,  as  suggested  by  Darby,  holes  may 
be  bored  in  either  edge,  and  the  apparatus  then  laced  up 
as  a  boot.  By  slitting  up  an  immovable  bandage  on  both 
sides,  two  light  and  accurately  fitting  splints  are  formed, 
constituting  what  the  French  call  a  "bandage  amovo- 
immobile.^''  When  applied  to  ulcers  or  compound  frac- 
tures, a  trap  may  be  cut  opposite  the  seat  of  lesion  of  the 
soft  parts.  In  order  to  facilitate  the  removal  of  the  band- 
age, Dr.  W.-B.  Hopkins  applies  it  over  a  brass,  vertebrated  chain,  which 
is  removed  when  the  bandage  has  set,  leaving  a  hollow,  longitudinal  ridge, 
which  can  be  readily  divided  with  a  rasp. 

Revulsion  and  Counter-Irritation  Counter-irritation  is  often 

employed  by  the  surgeon,  and  may  vary  in  the  intensity  of  its  effects  from 
the  slight  redness  produced  by  a  brief  application  of  a  mustard  poultice,  to 
the  extensive  slouifhing  caused  by  the  actual  cautery. 

Rubefaction. — The  most  convenient  rubefacients  are  mustard-flour  and  oil 
of  turpentine.  The  latter  is  applied  warm  upon  flannel,  while  mustard  should 
be  mixed  with  water  and  applied  in  the  form  of  a  poultice,  which  may  be 
rendered  milder  in  its  effects  by  diluting  the  mustard  with  Indian-meal.  A 
very  convenient  application  is  what  is  sold  under  the  name  of  "prepared 
sinapism,"  made  by  causing  the  mustard-flour  to  adhere  to  paper  by  means 
of  gum  ;  it  is  made  ready  for  use  by  simply  dipping  it  in  warm  water. 

Vesication  may  be  produced  in  a  variety  of  ways.  The  most  usual  is 
by  means  of  the  ordinary  blister  plaster,  made  with  the  officinal  cantharidal 
cerate  of  the  Pharmacopoeia ;  can- 
tharidal collodion  may  be  painted 
over  the  part  to  be  blistered,  and, 
if  the  skin  be  not  too  thick,  will 
be  found  a  very  prompt  and  con- 
venient mode  of  producing  vesi- 
cation ;  or  the  solid  stick  of  nitrate 
of  silver  may  be  used  as  a  vesi- 
cant, or  the  strong  aqua  ammo- 
niae,  or  iron  heated  by  immersion  in  boiling  water.  The  last  method  is 
best  employed  by  means  of  Sir  D.  Corrigan's  "  thermal  hammer,"  or  "but- 
ton cautery."  When  vesication  is  produced  by  the  use  of  cantharides,  it 
is  Avell,  in  order  to  guard  against  strangury,  to  withdraw  the  blister  when 
it  has  begun  to  act,  and  to  complete  the  "raising"  of  tlie  vesicle  by  the 
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application  of  an  emollient  poultice.  If  it  be  (l(isired  to  produce  a  perma- 
nent blister,  the  raw  surface  may  be  dressed  with  cantharidal  or  savine 
ointment,  or  other  irritating  substance.  The  endermic  method  of  medica- 
tion, Avhich  was  formerly  more  used  than  it  is  now,  consists  in  applying- 
various  drugs,  especially  morphia,  to  a  freshly  blistered  surface  ;  this  plan 
of  treatment,  though  efficient,  is  now  almost  altogether  superseded  by  the 
hypodermic  mode,  which  is  usually. preferable. 

.  Issues  may  be  established  by  the  employment  of  moxa,  by  means  of 
various  caustics,  or  by  the  knife.    Moxa  may  be  made  of  different  mate- 
rials, the  simplest,  and  therefore  the  best,  being  cotton-wool 
Fig.  19.      or  lint  saturated  with  a  solution  of  nitre,  and  rolled,  after  dry- 
ing,  into  the  form  of  a  cone.    This  should  be  applied  by  means 
of  an  instrument  called  a  "  porte-moxa,"  or  moxa-bearer,  and 
should  be  ignited  at  the  top  of  the  cone,  the  surrounding  tissue 
being  protected  by  means  of  wet  lint.    The  moxa  is  a  very 
painful  application,  but  is  probably  the  best  means  of  making 
an  issue  when  a  profound  impression  is  desired.    Caustic  issues 
may  be  made  with  Vienna  paste  ;  this  is  a  mixture  of  five  parts 
of  caustic  potassa  with  six  of  quicklime.    It  is  made  into  a 
paste  with  alcohol,  and  applied  through  a  perforation  in  a  piece 
of  adhesive  plaster.    Fifteen  or  twenty  minutes'  contact  will 
usually  insure  the  formation  of  a  sufficient  eschar.    An  issue 
may  be  made  with  the  knife,  by  making  a  simple  or  a  crucial 
incision,  preferably  by  transfixing  a  fold  of  skin  and  cutting  out- 
wards.   When  suppuration  is  fairly  established,  the  issue  may 
Porte-moxa.    be  kept  Open  by  the  use  of  irritating  ointments,  or  by  the  applica- 
tion of  glass  beads  or  issue  peas,  held  in  place  by  strips  of  plaster. 
Setons. — A  seton  is  a  sinus,  kept  from  healing  by  the  introduction  of  a 
foreign  body ;  it  is,  in  fact,  an  issue  with  two  orifices.    In  the  subcuta- 
neous tissue  a  seton  may  be  established  by  means  of  a  long  and  broad 
needle,  which  carries  a  thread  or  strip  of  muslin  (to  be  left  in  the  wound), 
or  by  transfixing  a  fold  of  skin  with  a  sharp,  straight  bistoury,  and  passing 
an  eyed  probe  carrying  the  foreign  body  along  the  track  of  the  knife.  A 
seton  may  be  kept  open  for  a  long  time,  when  it  is  intended  to  act  as  a 
derivative,  or  it  may  be  temporary  merely,  when  the  object  is  to  excite  a 
limited  degree  of  irritation. 

Actual  Cautery. — The  cautery  is  the  mostpowerful  counter-irritant  which 
the  surgeon  possesses.    It  is  applied  by  means  of  irons  of  various  shapes, 

heated  to  a  red  or  white 
heat  in  a  convenient  char- 
coal furnace.  The  gas  cau- 
tery is  used  by  directing  a 
jet  of  burning  gas  upon  the 
part  to  be  cauterized,  while 
the  galvanic  cautery,  orig- 
inally suggested  by  Hei- 
der,  and  made  practically 
useful  by  Marshall  and 
Middeldorpff",  consists  of  a 
pair  of  forceps  with  long 
and  narrow  blades,  hold- 

,  .  ,  r  .     , ,      ,    n         IV,'''".  '^^PP^''  platinum 

wires,  which  are  applied  cold,  and  afterwards  heated  by  means  of  the  o-al- 
vanic  current.  Ritter  has  invented,  and  Faure  has  improved  a  "secon- 
dary battery,"  by  which  electricity  can  be  stored  away,  as  it  were  for 
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future  uf^e.  This  very  ingenious  addition  to  the  galvanic  cautery  has  been 
successfully  employed  by  Buchanan,  of  Glasgow.  Paquelin  has  recently 
introduced  a  modification  of  the  actual  cautery,  which  acts  by  utilizing  the 
property  of  heated  platinum-sponge  to  become  incandescent  when  exposed 
to  the  action  of  certain  gases,  and  particularly  the  vapors  of  naphtha  or 
rhigolene.    (Fig.  21.) 

Acupunctnration  is  sometimes  used  as  a  means  of  counter-irritation  in 
cases  of  neuralgia,  etc.,  or  to  allow  effused  fluids  to  drain  off,  as  in  cases  of 


Fig.  21. 
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Paquelin's  cautery. 


tfidema.  It  is  effected  by  introducing  long  and  slender  needles  with  a  slow 
rotary  motion,  accompanied  with  slight  pressure,  taking  care  not  to  wound 
important  structures. 

Electro-jmnctvralion  is  effected  by  passing  a  current  of  electricity  through 
the  ordinar\"  acupuncture  needles,  Avhich  are  previously  introduced. 

Hypodermic  Injection  The  hypodermic  method  of  treatment  is 

now  very  much  used,  and  it  is  probable  that  its  full  capabilities  have  not 
even  yet  been  developed.    The  physician  employs  a  considerable  variety  of 


Fig.  22. 


MarshaH's  galvanic  cautery. 

drugs  by  this  method,  but  the  only  remedy  which  has  been  as  yet  much 
used  in  surgery  by  hypodermic  injection  is  morphia,  though  some  experi- 
ments have  lately  been  made  with  mercury  thus  administered  in  cases  of 
syphilis,  and  with  ergot  in  cases  of  fibroid  tumor  of  the  uterus.  The  most 
convenient  preparation  of  morphia  for  hypodermic  use  is  the  strong  solu- 


88 


MINOR  SURGERY. 


tion  of  the  sulphate  known  as  Magendio's  solution.  Its  strength  is  sixteen 
grains  of  the  salt  to  the  fluidounce,  and  eight  minims,  therefore,  contam 
about  a  quarter  of  a  grain  of  morphia,  whieh  is  a  large  enough  dose  to 
begin  with.  The  cylinder  of  the  hypodermic  syringe  should  be  of  glass, 
and  graduated  to  minims,  and  the  piston  should  fit  accurately.  In  giving 
a  hypodermic  injection,  the  surgeon  should  pinch  up  a  fold  of  skin  with  the 
fingers  of  the  left  hand,  and  thrust  in  the  nozzle  of  the  syringe  with  a  quick 
motion  and  in  a  somewhat  oblique  direction  ;  great  care  must  be  taken  to 
avoid  any  subcutaneous  vein,  as  from  neglect  of  this  precaution  serious 
symptoms  of  narcotic  poisoning  may  be  rapidly  induced,  the  drug  being 
instantly  thrown  into  the  circulation,  instead  of  being  gradually  introduced 
by  absorption  from  the  subcutaneous  areolar  tissue.  The  nozzle  of  the 
syringe  should  be  kept  sharp  and  scrupulously  clean;  if  it  be  not  clean,  its 
use  is  apt  to  be  followed  by  considerable  irritation,  and  sometimes  the  for- 
mation of  a  small  abscess;  a  result  which  I  have  never  known  to  follow  the 
hypodermic  injection  of  Magendie's  solution  with  a  clean  syringe.  The 
hypodermic  injection  of  ether  has  been  successfully  employed  in  cases  of  sur- 
gical shock,  as  well  as  in  those  of  collapse  from  post-partum  hemorrhage. 

Vaccination  Vaccination  is  usually  performed  by  the  physician  or 

accoucheur,  rather  than  by  the  surgeon ;  still,  it  may  be  regarded  as  a  surgi- 
cal operation,  and  a  brief  reference  to  it  will,  therefore,  not  be  out  of  place. 
Vaccination  may  be  effected  either  with  the  lymph  of  the  vaccine  vesicle, 
or  with  the  dried  scab;  the  latter  is  very  commonly  employed  in  this  coun- 
try, and  is  usually  quite  satisfactory.  The  scab  should  be  of  a  dark  amber 
color,  and  not  too  thin ;  a  sufficient  portion  is  to  be  shaved  off  with  a  lancet, 
and  rubbed  up  with  a  few  drops  of  water  till  it  forms  a  mixture  of  creamy 
consistence.  The  skin  is  then  to  be  slightly  abraded  with  a  dull  lancet  until 
the  slightest  pink  tinge  is  perceived,  when  the  vaccine  matter  is  to  be  ap- 
plied, and  slowly  worked  in.  Some  surgeons  prefer  to  introduce  the  vac- 
cine matter  by  two  or  three  punctures,  and  others  by  minute  incisions. 
The  plan  which  I  have  described  seems  to  me  the  best,  as  less  likely  to  draw 
blood,  which  might  wash  away  the  matter,  and  thus  defeat  the  operator's 
object.  The  place  usually  selected  for  vaccination  is  the  left  arm,  about  the 
point  of  insertion  of  the  deltoid  muscle.  Some  persons  appear  to  be  insus- 
ceptible to  the  vaccine  influence,  while  in  others  the  protective  power  of  the 
operation  appears  to  wear  out  in  the  course  of  years ;  hence  it  is  well  to  re- 
vaccinate  from  time  to  time,  especially  if  the  patient  be  exposed  to  the  in- 
fluence of  smallpox.  Bovine  matter  is  now  often  employed,  but  if  human- 
ized virus  be  used,  the  surgeon  should  select  a  good  scab  from  a  healthy 
child ;  he  should  also  look  closely  to  the  cleanliness  of  his  lancet.  Vaccina- 
tion, like  any  other  operation,  may  be  followed  by  inflammation,  or  even 
by  erysipelas,  and  there  seems  to  be  no  doubt  that  on  several  occasions 
syphilis  has  been  inoculated  by  careless  vaccination ;  hence  too  much  caution 
cannot  be  exercised  as  to  the  source  of  the  vaccination  scab,  and  as  to  the 
cleanliness  of  the  instrument  employed.  The  best  age  for  vaccinatin"-  in- 
fants is,  I  think,  about  the  end  of  the  third  month,  though  it  may,  if  neces- 
sary, be  done  at  a  much  earlier  period. 

Bloodletting — As  was  mentioned  in  the  chapter  on  inflammation  the 
surgeon  is  now  much  less  often  called  upon  to  draw  blood  than  formerly 
still,  every  practitioner  should  know  how  to  bleed,  apply  cups  etc  and  I 
shall,  therefore,  briefly  notice  the  principal  methods  of  surgical  depletion 
These  are  scarification,  leeching,  cupping,  puncturation,  ve'nesection  and 
arteriotomy.  ' 
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Scarification. — This  is  done  with  lig'ht  touches  of  a  very  sharp  lancet  or 
other  knife.  It  is  particularly  useful  in  cases  of  violent  conjunctivitis,  when 
attended  with  g:reat  swelling  or  chemosis,  and  is  often  requisite  to  prevent 
destruction  of  the  cornea  in  such  cases. 

Leeching. — There  are  two  varieties  of  leech  employed  in  practice  ;  the 
American,  which  draws  about  a  fluidrachm  of  blood,  and  the;  European, 
which  draws  at  least  four  times  as  much.  The  part  to  be  leeched  should 
bo  well  shaved  and  washed,  and  the  leeches  may  be  induced  to  begin  their 
work  by  smearing-  the  skin  with  a  little  warm  milk  or  blood ;  according 
to  Prof.  Gross,  an  almost  infallible  plan  is  to  dip  the  leech  in  small-beer. 
Leeches  may  be  applied  with  the  fingers,  or  in  rolled  cards,  or  several  together 
in  a  pill-box,  etc.  They  should  not  be  forcibly  detached,  but  allowed  to 
drop  off  of  themselves,  a  process  which  may  be  hastened  by  sprinkling 
them  with  a  little  salt.  The  bleeding  from  the  leech-bites  may  be  encour- 
aged by  warm  fomentations,  or  may  be  repressed  by  exposure  to  the  air, 
or  by  pressure  with  dry  lint.  If  the  bleeding  be  excessive,  it  may  be 
necessary  to  touch  the  spot  with  nitrate  of  silver  or  the  perchloride  of  iron, 
or  even  to  close  the  edges  of  the  little  wound  with  a  delicate  twisted  suture. 
Leeches  may  be  applied  to  the  inside  of  the  various  mucous  outlets  of  the 
body  through  appropriate  specula. 

Cupping  is  a  convenient  mode  of  employing  local  depletion.    The  cup 
is  first  applied  so  as  to  invite  the  blood  from  the  deeper  parts  to  the 
cutaneous  surface  ;  this  is  done  by  atmospheric  pressure,  the  air  in  the  cup 
being  exhausted  by  means  of  a  portable  air-pump,  or  an  elastic  bulb  of 
vulcanized  India-rubber  ;  or,  in  the  absence  of  these,  a  sufficient  rarefaction 
may  be  produced  by  introducing  the  flame  of  a  spirit-lamp  for  a  few  seconds 
into  the  interior  of  the  cuyj,  which  is  then  quickly  applied.    The  scarifi- 
cator is  provided  with  a  number  of  blades,  which  are  projected  by  means 
of  a  spring,  and  which  can  be  set  so  as  to  cut  more  or  less  deeply,  as  may 
be  required.    The  cup  is  first  employed  so  as  to  produce  su- 
perficial congestion  ;  it  is  then  removed,  and  the  scarificator         Fig.  23. 
in.stantly  applied,  and  as  quickly  as  possible  replaced  again  by 
the  cup,  into  which  the  blood  will  continue  to  flow  until  the 
vacuum  is  destroyed  by  the  internal  becoming  equal  to  the 
external  pressure.    Dry  cupping  is  effected  by  the  use  of  the 
cup  without  the  scarificator ;  it  may  be  employed  as  a 
derivative  in  cases  in  which  depletion  is  not  indicated.  M. 
Junod  has  introduced  an  apparatus  consisting  of  a  pump, 
the  cylinder  of  which  is  large  enough  to  embrace  a  whole 
limb ;  it  is  made  air-tight  by  means  of  a  wide  India-rubber 
band,  and  serves  to  dry-cup,  as  it  were,  the  whole  limb  at 
once.    Its  inventor  claims  that  it  gives  the  benefits  of 
general  depletion  without  the  evils  attending  the  loss  of 
blood,  but  though  the  instrument  is  certainly  ingenious,  I 
am  not  aware  that  it  has  been  found  of  much  practical 
utility.    Under  the  name  of  mechanical  leeches  (Fig.  23), 
.small  instruments  are  sold  which  combine  in  one  a  cup,  an 
exhausting  apparatus,  and  a  scarificator  ;  they  may  be  used 
when  it  is  desired  to  draw  blood  from  a  very  limited  area, 
and  when  ordinary  leeches  cannot  be  obtained.  Theobald, 
of  Baltimore,  recommends  that,  instead  of  using  the  scari- 
ficator, a  superficial  "nick"  should  be  made  with  a  delicate    Mechanical leech. 
knife  before  adjusting  the  cup,  and  that  a  solution  of  car- 
bonate of  ammonium  should  be  applied  to  prevent  clotting  and  to  encour- 
age the  flow  of  blood. 
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Puncturation  occupies  a  position  midway  between  cupping  and  scarifi- 
cation. It  is  best  done  with  the  point  of  a  sharp  scalpel  or  bistoury,  and, 
in  addition  to  its  depletory  effect,  is  often  serviceable  by  relieving-  tension. 
It  is  principally  used  in  cases  of  diffuse  areolar  inflammation  or  of  erysipe- 
las. The  punctures  may  often  be  advantageously  extended  into  limited 
incisions,  but  should  not  penetrate  deeper  than  the  subcutaneous  tissue. 
A  form  of  puncturation  which  is  often  employed  by  the  general  practi- 
tioner, is  ''lancing  the  gums,''  in  cases  of  difficult  dentition. 

Venesection. — Venesection,  or  phlebotomy,  consists,  as  its  name  implies, 
in  the  division  of  a  vein ;  it  is  the  ordinary  operation  by  which  general 
bleeding  is  effected.  It  may  be  done  with  a  bistoury,  with  an  ordinary 
thumb-lancet,  or  with  a  spring-lancet  or  fleam.  On  the  very  few  occasions 
on  which  I  have  had  recourse  to  venesection,  I  have  employed  a  simple 
lancet,  and  believe  it  to  be  as  convenient  and  perhaps  safer  than  any  other 
instrument.  In  this  country,  and  in  England,  bleeding  is  almost  always 
done  from  one  of  the  veins  at  the  bend  of  the  arm,  preferably  the  median- 
cephalic,  as  its  course  is  further  from  the  line  of  the  brachial  artery  than 
that  of  the  median-basilic.  In  France,  bleeding  is  occasionally  practised 
from  the  veins  of  the  foot.  To  prepare  a  patient  for  bleeding,  the  upper 
arm  should  be  surrounded  with  a  fillet  or  folded  handkerchief,  so  as  to  inter- 
rupt the  venous  but  not  the  arterial  circulation,  and  thus  render  the  super- 
ficial veins  full  and  prominent ;  the  sitting  posture  is  usually  the  best,  and 
the  patient  may  grasp  a  stick,  to  steady  the  limb,  which  is  held  out  in  a 
semi-supine  position.  The  opening  in  the  vein  should  be  made  with  an 
oblique  puncture,  the  lancet  cutting  its  way  out,  as  it  is  withdrawn.  The 
vein  should  be  compressed  below  the  point  of  section  with  the  thumb  of  the 
surgeon's  left  hand,  until  the  cut  is  completed,  that  a  premature  gush  of 
blood  may  not  obscure  the  seat  of  operation.  If  the  blood  flow  sluggishly, 
the  patient  may  be  directed  to  alternately  increase  and  relax  his  grasp  of 
the  stick  which  he  holds,  the  action  of  the  muscles  of  the  forearm  tending 
to  increase  the  rapidity  of  the  flow  of  blood.  The  bleeding  will  usually 
cease  at  once  upon  the  removal  of  the  fillet,  when  the  wound  may  be  lightly 
dressed  with  a  small  compress  and  a  figure-of-8  bandage.  When  bleeding 
is  done  at  the  foot,  the  saphena  vein  is  opened  above  the  inner  malleolus. 
Sometimes  the  external  jugular  vein  is  opened  in  cases  of  apoplexy,  or  in 
children  when  the  arm  is  very  fat ;  a  compress  is  placed  over  the  vein 
immediately  above  the  clavicle,  and  the  vessel  is  opened  where  it  crosses 
the  sterno-cleido-mastoid  muscle ;  the  chief  risk  in  this  operation  is  from 
the  admission  of  air  into  the  vein. 

Ai^teriotomy  is  practised  on  the  temporal  artery,  or  preferably  on  its 
anterior  branch,  above  the  outer  angle  of  the  eyebrow ;  the  section  should 
be  made  obliquely  with  a  sharp  bistoury,  and,  when  enough  blood  has  been 
drawn,  should  be  made  complete,  so  as  to  allow  the  ends  of  the  vessel  to 
retract.    A  firm  compress  and  bandage  should  then  be  applied. 

Transfusion  of  Blood — This  operation  may  be  sometimes  required 
in  cases  of  i)r()fase  hemorrhage,  os  in  flooding  during  or  after  labor.  The 
chief  precautions  necessary  are  to  prevent  the  blood  from  coao-ulatino-  before 
it  is  injected,  and  to  avoid  introducing  air  into  the  patient's  vein  ^  Blood 
from  a  healthy  bystander  is  drawn  into  a  tumbler,  kept  at  the  temperature 
of  the  body  by  being  surrounded  with  warm-Avater,  and  having  been 
defibrinated^  by  "  whipping"  with  a  glass  rod,  table-fork, 'or  other  con- 

«  Afanassiew,  a  Russian  physiologist,  suggests  that  the  Wood  should  be  ventomzcd 
instead  ot  being  defibrinated.  ' 
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venient  implement,  is  injected,  in  quantities  of  two  fluidounces  at  a  time, 
by  means  of  an  ordinary  syring-e  (or,  as  advised  by  McDonnell,  of  Dublin, 
a  glass  pipette),  into  the  median-basilic  vein,  which  has  been  previously 
laid  bare  ;  the  whole  amount  injected  should  not  exceed  three-quarters  of  a 
pint  to  a  pint.    By  using-  a  syringe  with  a  sharp-pointed  nozzle,  the  vein 
may  be  injected  without  having  been  previously  exposed.    An  ingenious 
but  somewhat  more  complicated  apparatus  for  transfusion  of  defibrinated 
blood  has  been  devised  by  Mr.  T.  W.  Carroll  Jones.    The  late  Prof.  Gross 
employed  a  convenient  instrument  by  which  the  blood  was  made  to  flow 
into  an  exhausted  receiver,  and  thence  by  a  gum-elastic  tube  directly  into 
the  patient's  vein,  while  M.  Maisonneuve  uses  a  simple  flexible  tube  with  a 
bulb  provided  with  valves,  so  as  to  pump  the  blood  directly  from  one  vein 
into  the  other.    Other  forms  of  apparatus  for  the  direct  transfusion  of 
undefibrinated  blood  have  also  been  devised  by  Monocq,  and  by  Roussel, 
of  Geneva.    Arterial  transfusioyi,  or  the  injection  of  defibrinated  blood 
into  the  radial  or  posterior  tibial  artery,  is  recommended  by  Hueter  as  pre- 
ferable to  the  ordinary  procedure.    Saline  injections  into  the  veins  have 
been  tried  with  some  success  in  cases  of  cholei'a  collapse,  as  has  the  injec- 
tion of  milk  by  Dr.  E.  M.  Hodder,  of  Canada.    Milk  injections  have  also 
been  emploved  under  various  circumstances,  with  more  or  less  benefit,  by 
Dr.  T.  G.  Thomas.  Dr.  J.  W.  Howe,  and  Dr.  Bullard,  of  New  York;  by 
Dr.  Pepper,  Dr.  Hunter,  and  Dr.  E.  Wilson,  of  this  city  ;  by  Mr.  A.  Mel- 
don,  of  Dublin,  and  by  other  surgeons;  according  to  Laborde,  the  amount 
injected  should  not  exceed  200  grammes  (about  f§vj)  at  one  sitting.  Karst 
and  Schmeltz  recommend  hypodermic  injectioii  of  defibrinated  blood  as  a 
substitute  for  transfusion,  while  Ponfick,  Bizzozero,  Kaczorowski,  and 
Golgi  advise  similar  injections  into  the  peritoneal  cavity,  a  procedure,  how- 
ever, which  caused  fatal  peritonitis  in  a  case  recorded  by  Mosler.  Fabrini 
suggests  inhalations  of  defibrinated  blood,  administered  with  an  ordinary 
sprav  apparatus.    According  to  Lombroso  and  Atthill,  the  operation  of 


transfusion  is  in  itself  not  free  from  risk,  and  should  not  be  resorted  to  in  any 
case  in  which  cardiac  or  pulmonary  disease  is  present.  In  order  to  prevent 
the  shivering  which  usually  follows  the  operation,  Bitot  advises  that  quinia 
should  be  administered  two  days  previously. 


Fig.  24. 


Aspirator. 
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Aspiration — This  is  an  operation  which  has  for  its  object  the  with- 
drawal of  fluid  from  a  closed  cavity  without  the  admission  of  air.  The  use 
of  a  suclion-trocar  has  long  been  familiar  to  American  surgeons  through 
the  labors  of  Drs.  Bowditch  and  Wyman,  of  Boston,  to  whom  its  introduc- 
tion is  due,  but  the  aspirator  of  Dieulafoy  is  a  more  perfect  instrument, 
and  that  gentleman  is  justly  entitled  to  the  credit  of  having  generalized 
and  popularized  its  employment.  The  aspirator,  as  improved  by  Potain 
(Fig.  24),  consists  of  a  jar  or  bottle  connected  by  flexible  tubes  on  one  side 
with  an  exhausting  pump,  and  on  the  other  with  a  delicate  canula  carrying 
a  fine  trocar,  the  apparatus  being  provided  with  stopcocks  to  prevent  the 
admission  of  air.  A  vacuum  having  been  established  in  the  jar,  the  trocar 
and  canula  are  introduced  by  a  quick  thrust  into  the  part  afl"ected,  when, 
the  stopcock  being  opened  and  the  trocar  withdrawn,  any  fluid  that  is 
present  is  forced  out  (if  not  too  thick  to  flow  through  the  canula)  by  atmo- 
spheric pressure,  and  is  collected  in  the  reservoir.  The  most  useful  appli- 
cations of  the  aspirator  are,  I  think,  to  cases  of  hydrothorax  and  empyema, 
to  cases  of  cold  abscess  connected  with  the  hip  or  spine,  and  to  cases  of 
distended  bladder  from  stricture  or  prostatic  enlargement.  Tachard  has 
proposed  to  modify  the  construction  of  the  aspirator  by  the  introduction 
of  the  siphon  principle. 


CHAPTER  V. 


AMPUTATION. 


It  is  often  said,  by  unreflecting  persons,  that  amputation  is  the  oppro- 
brium of  surgery,  and  indeed  the  proposal  to  cut  off  a  limb  must  be  con- 
sidered as  an  acknowledgment  of  failure  on  the  part  of  the  surgeon  to  effect 
a  cure  in  any  other  way.  But  when  we  consider  that  an  amputation  is 
never  done  except  with  a  view  of  saving  life,  which  is  more  or  less  endan- 
gered, or  to  remove  what  is  no  longer  of  service,  but  a  mere  useless  and 
troublesome  appendage,  it  must  be  confessed  that  no  operation  can  more 
truly  deserve  the  name  of  conservative;  "the  humane  operation"  it  was 
called  by  some  of  the  older  surgical  writers,  and  it  is  probable  that  there 
is  no  other  procedure  in  the  whole  range  of  operative  surgery  which  has 
saved  so  many  lives  and  obviated  so  much  suftering  as  this. 

The  word  "amputation,"  as  now  used,  is  generallv  understood  to  applv 
to  the  removal  of  a  limb,  though  wc  still  speak  of  amputating  the  penis, 
and  some  writers  employ  the  term  also  for  excision  of  the  breast.  A  limb 
may  be  amputated  through  its  bones  or  through  its  joints ;  the  former 
operation  is  an  amputation  in  the  continuity  of  the  iimb,  or  simply  an 
amputation  ;  the  latter,  an  amputation  in  the  'contiguity,  a  disarticulation 
or  an  exarticulation.  '  ' 


History — The  ancients  generally  amputated  merely  throu"-h  parts 
already  dead,  probably  from  fear  of  hemorrhage,  to  control  which  they  had 
very  imperfect,  if  any,  means.  It  is  probable,  however,  that  Celsus  who 
lived  about  the  beginning  of  the  Christian  era,  was  in  the  habjt  of  ampu 
fating  through  living  structures,  and  he  also  divided  the  bone  at  a  hio-her 
level  than  the  soft  parts  (thus  anticipating  in  some  degree  the  modern°cir- 
cular  operation)  ;  he  was  acquainted  with  the  use  of  the  li^-ature  but 
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whether  or  not  he  applied  it  to  the  vessels  after  amputation,  is  not  quite 
certain.  The  use  of  a  fillet  to  control  the  circulation,  before  amputating, 
is  due  to  Archigenes,  who,  however,  neglected  the  preliminary  dissection 
of  the  soft  parts,  dividing  the  entire  limb  at  the  same  level,  and  using  a 
hot  iron  to  arrest  the  bleeding.  Until  the  latter  part  of  the  seventeenth 
century,  there  was  little  improvement  upon  these  rude  procedures ;  Pare 
had  indeed  introduced  the  ligature,  but  it  was  not  generally  adopted,  and 
amputations  were  still  done  in  essentially  the  same  way  that  was  pre- 
scribed by  Galen  and  his  followers.  Many  surgeons  dreaded  to  cut  through 
living  parts  at  all,  and  others  sought  to  prevent  bleeding  by  the  use  of 
heated  knives.  The  first  tourniquet  was  introduced  by  Morel,  in  IGH, 
and  a  few  years  later  an  English  surgeon,  named  Young,  devised,  appa- 
rently independently,  a  similar  contrivance.  These  early  tourniquets  con- 
sisted merely  of  a  fillet  twisted  with  a  stick,  very  much,  in  fact,  like  the  sim- 
ple apparatus  which  is  now  known  as  the  Spanish  windlass.  Morel's  tour- 
niquet was  subsequently  improved  by  the  celebrated  Petit,  and  the  instru- 
ment which  he  devised  is  essentially  that  which  is  used  at  the  present  day. 
This  illustrious  Frenchman,  and  the  English  Cheselden,  about  the  same 
time  began  to  operate  by  a  double  incision,  cutting  first  the  skin  and  sub- 
cutaneous fascia,  and  then  the  muscular  tissue  and  bone  at  a  higher  level. 
Louis,  on  the  other  hand,  returned  to  Celsus's  plan,  and  cut  down  at  once 
to  the  bone,  which  he  then  divided  higher  up;  he  also  employed  digital 
pressure  in  place  of  the  tourniquet,  believing  that  the  latter  interfered  with 
the  retraction  of  the  muscles.  The  modern  circular  operation,  a  combina- 
tion of  Petit's  and  Cheselden's  with  that  of  Louis,  was  perfected  by  Ben- 
jamin Bell  and  Hey  towards  the  latter  part  of  the  last  centmy.  Another 
form  of  circular  amputation  was  practised  by  Alanson,  who,  after  dividing 
the  skin,  attempted  to  cut  the  muscles  into  the  shape  of  a  hollow  cone,  by 
a  sweep  of  the  knife  held  in  an  oblique  position.  Other  operators,  how- 
ever, did  not  succeed  in  carrying  out  Alanson's  instructions  (the  almost 
inevitable  result  of  his  operation,  according  to  his  opponents,  being  a  spiral 
incision  which  would  terminate  at  a  higher  point  than  its  commencement), 
and  the  "  triple  incision"  of  Hey  soon  became  the  common  English  opera- 
tion, though  Alanson's  was  still  successfully  practised  by  Dupuytren  and 
others  in  France.  In  the  meanwhile,  amputation  by  means  of  a  flap,  cut 
from  without  inwards,  Avas  introduced,  or,  according  to  Velpeau,  re-intro- 
duced, by  Lowdham  and  Young  in  England,  and  shortly  afterwards  the 
formation  of  a  flap  by  transfixion,  by  Verduin,  of  Amsterdam.  The  flap 
operation  was  subsequently  improved  by  several  other  surgeons,  and  was 
finally  adopted  and  brought  into  common  use  by  the  labors  of  Listen  and 
Guthrie  in  England,  of  Klein  and  Langenbeck  in  Germany,  and  of  Dupuy- 
tren, Larrey,  Roux,  and  some  others  in  France.  All  the  different  methods 
of  amputation  may  be  considered  as  mere  varieties  of  these  two  principal 
modes,  the  flap  and  the  circular.^ 

Conditions  Requiring  Amputation — The  circumstances  which 
may  render  amputation  necessary  are  manifold  ;  they  will  be  fully  discussed 
in  subsequent  chapters,  in  considering  the  various  injuries  and  diseases  to 
which  the  human  frame  is  liable,  but  I  may  here  briefly  enumerate  the  fol- 
lowing, as  the  principal  conditions  which  are  considered  to  indicate  the 
removal  of  a  limb. 

'  I  would  invite  the  reader  who  is  interested  in  the  history  of  amputation  to  consult 
my  article  in  the  Intemutionul  Ericyclopmlia  of  Surgery,  vol.  1.  p.  552,  where  I  have  gone 
into  the  subject  much  more  fully  than  I  can  do  here. 
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1.  When  a  limb  is  torn  of  by  the  action  of  machinery,  or  carried  away 
by  a  cannon-ball,  there  can  be  no  question  as  to  the  propriety  of  amputa- 
tion. The  operation  may  indeed  be  said  to  have  been  already  done  by  the 
accident  which  caused  the  injury,  and  all  that  remains  for  the  surgeon  to 
do  is  to  put  the  wound  in  such  a  condition  as  to  promote  its  healing,  and 
insure  the  formation  of  a  well-shaped  stump. 

2.  3Iortificaiion,  when  the  gangrene  is  more  extensive  than  a  mere  super- 
ficial slough,  is  usually  a  cause  for  amputation.  The  ordinary  rule,  and  a 
very  sound  one  under  most  circumstances,  is  that  the  surgeon  should  not 
operate  until  the  line  of  -separation  is  well  established :  thus,  in  the  form 
of  gangrene  resulting  from  the  intensity  of  the  inflammatory  process  (as 
after  frost-bite),  no  operation  should  be  done  while  the  mortification  is  still 
extending,  but  the  surgeon  should  wait  until  nature  herself  indicates  that 
the  limit  of  the  destructive  process  has  been  reached,  and  may  then  ampu- 
tate at  any  convenient  point  above  the  line  of  separation.  On  the  other 
hand,  in  the  strictly  local  forms  of  gangrene  resulting  from  direct  injury, 
as  in  compound  fractures,  amputation  should  be  performed  as  soon  as  the 
signs  of  mortification  are  unequivocally  manifested  ;  delay  will  commonly 
cause  the  loss  of  the  patient,  before  time  has  been  afforded  for  the  forma- 
tion of  any  line  of  demarcation.  There  is  another  class  of  cases,  principally 
met  with  in  military  practice,  which  often  demand  immediate  amputation. 
This  is  where  gangrene  follows  upon  an  arterial  lesion  at  a  distant  point, 
as  in  mortification  of  the  foot  from  a  wound  of  the  femoral  artery.  The 
gangrene,  in  such  cases,  first  shows  itself  by  a  change  in  the  color  of  the 
affected  part,  which  is  at  first  pale  and  tallowy,  and  subsequently  becomes 
mottled  and  streaked  ;  there  is  at  first  numbness,  followed  by  insensibility 
of  the  mortified  member.  In  such  cases,  I  think,  with  Mr.  Guthrie,  that 
while  the  gangrene  remains  limited  to  the  toes  or  foot,  it  is  right  to  wait, 
in  hopes  that  it  will  not  pass  further  ;  but  if  it  manifest  a  tendency  to  spread 
above  the  ankle,  amputation  should  be  at  once  performed  at  the  point 
where  experience  shows  that  the  morbid  action  is  likely  to  cease,  that  is,  a 
short  distance  below  the  knee.  In  a  similar  condition  of  the  arm,  amputa- 
tion should  be  performed  at  the  shoulder-joint.  With  regard  to  the  dry 
gangrene  which  attacks  the  extremities  of  old  persons,  it  is  generallv 
advised  to  refrain  from  amputation  altogether,  from  the  fear  that  the  mor- 
bid action  would  recur  in  the  stump  ;  and,  indeed,  the  constitutional  state 
of  patients  thus  aff"ected  is  usually  so  unfavorable  for  any  operation,  that 
the  surgeon  would  naturally  hesitate  about  proposing  to  amputate.  It  has, 
however,  been  suggested  that  as  this  senile  gangrene,  often  at  least,  de- 
pends on  arterial  obstruction,  a  better  chance  would  be  aff"orded  bv  ampu- 
tating high  up  in  the  thigh  than  by  any  other  mode  of  treatment ;  and 
this  plan  has  been  actually  put  in  practice  by  James,  of  Exeter,  Jonathan 
Hutchinson,  and  some  others,  with  favorable  results.  It  is  obvious,  how- 
ever, that  the  additional  risk  from  the  operation  itself  Avould  be  so'o-reat 
that  it  could  be  only  justifiable  in  exceptional  cases.  *  ' 

Amputation  is  sometimes  required  in  cases  of  hospital  gangrene  either 
after  the  cessation  of  the  process,  on  account  of  the  extensive  destruction 
of  parts,  or  even  during  its  progress,  on  account  of  profuse  hemorrhage 
which  may  occur  from  the  opening  of  a  large  artery. 

3.  Amputation  is  sometimes  necessary  to  remedy  the  evils  produced  bv 
exposure  to  heat  or  cold  In  case  of  frost-bite,  if  merely  the  fingers  or  toes 
are  affected,  it  is  better  to  allow  the  dead  parts  to  bo  spontaneously  sepa- 
rated, and  to  trim  off  the  stump  subsequently  ;  if  the  mortification  be  more 
extensive,  amputation  may  be  done  through  the  dead  tissues  (in  order  to 
remove  a  useless  and  offensive  mass),  and  a  second  amputation  be  per 
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formed  when  the  line  of  separation  has  been  clearly  established.  In  cases 
of  burn  or  scald,  it  is  proper  to  wait  until  the  sloughs  have  spontaneously 
come  away,  and  until  the  reparative  power  of  nature  has  been  fully  tested, 
when,  if  it  be  found  manifestly  inadequate  to  the  task,  an  amputation  may 
be  performed  with  the  best  prospects  of  a  favorable  result. 

4.  Compound  fractures  and  luxations  frequently  render  amputation 
necessary.  The  majority  of  primary  amputations  in  civil  hospitals  are  for 
these  accidents,  and  the  number  of  such  cases  which  rtMpure  removal  of  the 
limb  is  constantly  becoming  larger,  with  the  multiplication  of  railroads 
and  the  consequent  increase  of  travel. 

5.  Lacerated  and  contused  ivounds  produced  by  railway  or  machinery 
accidents,  by  the  attacks  of  wild  animals,  etc.,  may  require  amputation, 
even  though  the  bones  have  escaped  injury. 

6.  Amputation  is  very  often  rendered  necessary  by  gunshot  injuries. 
Though  so  much  has  been  done  of  late  years  to  save  limbs  in  military  prac- 
tice by  the  introduction  of  excision  as  a  substitute  for  amputation,  still  the 
latter  must  always  continue  to  be  a  frequent  operation  in  the  hands  of  the 
army  surgeon  ;  and,  indeed,  in  no  case  is  it  more  truly  the  "  humane  opera- 
tion" than  in  the  frightful  injuries  which  are  produced  by  the  missiles  of 
warfare. 

7.  Various  affections  of  the  bones  and  joints  require  removal  of  the  limb. 
The  number  of  cases  of  this  kind  which  ai'e  now  submitted  to  amputation 
is  happily  gradually  becoming  more  limited,  thanks  to  the  introduction  of 
excision,  and  to  the  modern  improved  methods  of  treating  these  affections 
without  operation.  Still,  it  is  probable  that  there  will  always  remain  a 
certain  number  of  cases,  in  which  the  destruction  of  tissue  is  so  extensive 
that  nothing  short  of  amputation  will  avail  to  save  life. 

8.  Amputation  is  required  in  certain  lesions  of  arteries;  thus,  if  the  pop- 
liteal artery  be  ruptured,  amputation  is  almost  always  indicated.  Again, 
certain  traumatic  aneurisms,  or  spontaneous  aneurisms  which  have  become 
diffuse,  are  more  safely  treated  by  amputation  than  in  any  other  way. 

9.  Morbid  growths  may  render  amputation  imperative.  Even  non- 
malignant  tumors  may,  from  their  size  or  other  circumstances,  call  for 
removal  of  the  affected  limb,  while  malignant  affections  of  the  extremities, 
especially  if  the  bones  be  involved,  almost  always  demand  amputation. 

10.  Tetanus  has  been  considered  a  cause  for  amputation,  and  the  opera- 
tion has  occasionally  been  followed  by  recovery  from  the  disease.  The  ex- 
perience of  the  profession  has,  however,  shown  that  amputation  cannot  be 
regarded  as  a  remedial  measure  under  such  circumstances,  and  few  surgeons 
would  now  think  it  right  to  add  the  risk  of  a  capital  operation,  when  there 
is  so  little  prospect  of  benefit  accruing  ;  if,  however,  amputation  was  in  any 
case  otherwise  indicated,  the  occurrence  of  tetanus  would  be  an  additional 
reason  for  the  performance  of  the  operation.  Amputation  is  not  justifiable 
in  cases  of  hydrophobia,  nor  in  those  of  poisoned  wound,  from  bites  of 
serpents,  etc. 

11.  Finally,  amputation  may  be  required  for  the  relief  of  deformity, 
whether  natural  or  acquired.  These  are  operations  of  complaisance,  and 
should,  therefore,  only  be  performed  within  the  limitations  specified  in  the 
chapter  on  operations  in  general. 

Instruments  The  instruments  required  for  amputation  are  a  tourni- 
quet or  other  means  of  controlling  the  circulation,  knives  of  various  shapes 
and  sizes,  saws,  bone-nippers,  artery  forceps  and  tenacula,  ligatures,  retrac- 
tors, sutures  and  suture  needles,  and  scissors. 

Tourniquet. — The  use  of  the  tourniquet  in  amputation  has  been  repro- 
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bated  by  some  excellent  surgeons,  among  others  by  the  late  Mr.  Guthrie. 
The  only  objections  to  it  are  that  it  produces  a  certain  amount  of  venous 
congestion,  and  that  it  may  interfere  with  the  muscular  retraction  which  is 
desirable  in  the  circular  operation.^  But  by  taking  care  to  elevate  the  limb 
before  screwing  up  the  tourniquet,  and  not  to  do  the  latter  till  the  moment 
before  making  the  incisions,  the  interference  with  the  return  of  venous  blood 
is  so  slight  as  to  be  unimportant,  while  the  difficulty  as  regards  the  muscles 
can  easily  be  obviated  by  retrenching  the  bone,  if  necessary,  after  the 
vessels  have  been  secured  and  the  tourniquet  removed.  In  fact,  the  evils 
of  this  instrument  are  more  apparent  than  real,  while  its  advantages  are 
manifest  and  incontestable.  Guthrie  and  Hennen  speak  of  compressing  the 
artery  with  one  hand  while  the  amputation  is  done  with  the  other,  but 
such  a  course  seems  to  me  more  adapted  to  show  the  skill  and  fearlessness 
of  the  surgeon  than  to  promote  the  good  of  the  patient;  safety  should  never 
be  sacrificed  to  brilliancy,  and  there  can  be  no  question  that  a  well-applied 
tourniquet  renders  an  amputation  safer  than  the  best  directed  manual  pres- 
sure ;  for  while  the  latter  can  only  check  the  flow  of  blood  through  the 
main  vessel,  a  tourniquet  controls  all  the  arteries  at  once,  and  it  is  often 
the  smaller  vessels  that  give  the  most  trouble. 

To  prevent  loss  of  venous  blood,  Silvestri  and  Esmarch  suggest  that  the 
limb  should  be  first  bound  with  an  elastic  bandage  from  below  upwards,  and 

Fig.  25. 


Esmarch's  apparatus  for  bloodless  operations. 

then  surrounded  at  the  highest  point  with  a  band  or  tube  of  caoutchouc 
instead  of  a  tourniquet ;  the  lower  bandage  is  then  to  be  removed,  when 
the  operation  may  be  performed  in  temporarily  bloodless  tissues.  Esmarch's 
method  has  been  largely  employed  by  surgeons  during  the  last  few  years, 
and  with  very  general  satisfaction  ;  from  my  own  experience  I  am  pre- 
pared to  recommend  it  as  a  valuable  resource  in  cases  in  which  the  antemic 
state  of  the  patient  renders  it  more  than  ordinarilv  important  to  avoid  the 
loss  of  blood,  or  in  which  it  is  necessary  that  the"^  field  of  operation  should 
not  be  obscured  by  bleeding.  It  should  not,  however,  be  employed  unneces- 
sarily, as  its  use  has  been  sometimes  followed  by  troublesome  consecutive 
hemorrhage,  by  paralysis  or  even  gangrene  of  the  limb  to  which  it  has 
been  applied,  and,  it  is  said,  by  embolism  of  the  pulmonary  artery  and 
death.  To  prevent  the  oozing  which  follows  removal  of  the"^tube  Nicaise 
advises  compression  of  the  wound  with  a  sponge  dipped  in  a  l-5o' solution 
of  carbolic  acid,  while  Riedinger  applies  an  induced  current  of  electricity 
Esmarch  himself  dresses  the  stump  in  a  vertical  position  before  removing 
the  tube,  and  keeps  it  in  that  position  for  half  an  hour  subsequently.  My 

•  It  has  been  recently  maintained  that  pyamia  is  caused  by  the  nse  of  the  tourni 
quet,  which  is  supposed  to  cause  venous  thrombosis  at  the  point  of  apnlication  •  but 
all  that  is  known  of  the  circumstances  under  which  pyaemia  occurs  discountenance^ 
such  an  idea.  .nAuv-tro 
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own  practice  is  to  employ  both  the  tube  and  ordinary  tourniquet  (at  a 
higher  point),  removing  the  former  as  soon  as  the  main  vessels  have  been 
secured.  IngeniousmodificationsofEsmarch's  tourniquet  have  been  devised 
by  Foulis,  H.  L.  Browne,  and  others. 

The  best  tourniquet  for  ordinary  use  is  that  known  as  Petit's,  from  hav- 
ing been  introduced  by  the  celebrated  French  surgeon  of  that  name.  It 
consists  of  two  metal  plates,  the  dis- 
tance between  which  is  regulated 
by  a  screw,  with  a  strong  linen  or 
silk  strap  provided  with  a  buckle. 
It  is  thus  applied  :  a  few  turns  of  a 
roller  are  passed  around  the  limb, 
and  a  firm  pad  or  compress  thus 
secured  immediately  over  the  main 
artery.  Upon  this  pad  is  placed 
the  lower  plate  of  the  tourniquet, 
so  that  the  artery  is  held  between 
this  plate  and  the  bone,  and  the 
strap  is  buckled  tightly  enough  to 
keep  the  instrument  in  place. 
When  the  surgeon  is  ready  to 
make  his  incision,  the  screw  is 
turned  so  as  to  separate  the  plates 
and  thus  tighten  the  strap  till  the 
arterial  circulation  is  entirely 
checked.  It  is  often  said  that,  pro- 
vided that  the  compress  is  placed 
over  the  artery,  it  makes  no  differ- 
ence to  what  part  of  the  limb  the 
tourniquet-plate  is  applied;  this  is  a 
mistake,  and  a  moment's  reflection 
will  show  that  it  is  so :  the  mechanism  of  the  tourniquet  is  such  that  it 
makes  direct  pressure  at  two  points  only,  viz.,  immediately  below  the 
plate,  and  at  a  point  diametrically  opposite;  at  every  other  point  of  the  cir- 
cumference the  pressure  exerted  by  tightening  the  strap  is  oblique  or  gliding. 
Hence,  unless  the  plate  be  immediately  over  the  artery  or  diametrically 
opposite  to  it,  the  efl"ect  of  turning  the  screw  will  be  inevitably  to  push  the 
vessel  more  or  less  to  one  side,  and  thus  the  circulation  may  not  be  con- 
trolled, though  the  instrument  be  applied  as  tightly  as  possible.  Hence, 
as  a  rule,  the  tourniquet  plate  should  go  immediately  over  the  artery ; 
where  this  is  not  practicable,  as  in  the  case  of  the  axilla  or  the  popliteal 
space,  it  should  be  placed  at  a  point  diametrically  opposite. 

Various  other  forms  of  tourniquet  have  been  devised,  but  none  of  them 
approach  in  value  to  that  of  Petit.  The  ordinary  j^eZcZ  tourniquet,  as  it  is 
called,  consists  merely  of  a  strap  and  buckle  with  a  pad  to  go  over  the  ves- 
sel; it  is  no  better  than  the  common  garrot,  or  Spanish  windlass  (Fig.  27), 
made  with  a  stick  and  handkerchief.  Other  forms  are  the  horseshoe  or 
Signoroni^s  tourniquet  (Fig.  28),  Skey^s  tourniquet  (Fig.  29),  and  the 
various  artery  compressors,  which  are  designed  so  as  not  to  control  the 
smaller  vessels ;  however  useful  these  may  be  for  cases  of  aneurism  or  acci- 
dental hemorrhage,  they  are  not,  I  think,  as  good  as  Petit's  instrument  for 
employment  in  ordinary  amputations.  In  certain  special  operations,  how- 
ever, these  are  very  valuable;  thus  hip-joint  amputation  is  shorn  of  half 
its  terrors  by  the  use  of  Skey's  tourniquet  or  Lister's  aorta-compressor 
(Fig.  30). 
7 


Fig.  26. 


Petit's  tourniquet. 
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Fio.  27. 


Fig.  2R. 


Spanish  windlass 
Fig.  29. 


Signoroni's  tourniquet. 


(Erichse^.) 

Am2nifaiing  Knives. — Formerly 
surgeons  used  for  the  circular  oper- 
ation a  knife  with  but  one  edge  and 
a  very  heavy  back,  shaped  some- 
what like  a  sickle ;  the  modern  am- 
putating knives,  however,  which 
are  adapted  for  either  the  circular 
skey'stourui<iuet.  o^'  the  flap  Operation,  have  a  sharp 

point,  and  are  usually  double- 
edged  for  au  inch  or  two  at  the  extremity.  The  length  of  the  knife  should 
be^about  one  and  a  half  times  the  diameter  of  the  limb  to  be  removed, 
and  its  lireadth  from  three-eighths  to  three-quarters  of  an  inch.  Thus, 
a  knife  with  a  cutting  edge  eight  or  nine  inches  long  will  answer  for  most 
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amputations  of  the  thigh,  while  one  Avith  an  edge  of  six  or  seven  inches 
will  do  for  smaller  limbs.    Double-edged  catlins  (Fig-.  32)  are  used  prin- 

Fio.  31. 


Aiiiputatiut;  kuife. 
Fic.  32. 

Catlin  or  double-edged  kuife. 

cipally  for  the  leg  and  forearm,  and  are  convenient  in  freeing  the  interos- 
seous*^ space  for  the  application  of  the  saw;  their  width  should  not  exceed 
three-eighths  of  an  inch.  Beside  the  ordinary  amputating  knives,  the  sur- 
geon should  have  at  hand  one  or  two  strong  bistouries  or  scalpels  (Figs. 
33  and  34),  about  three  inches  long,  while  for  smaller  amputations,  as  of 

Fig.  33. 


Bistoury. 
Fig.  34. 


Scalpel. 


the  fingers,  a  verv  slender  knife  with  a  heavy  back  will  be  found  convenient. 
The  blade  of  such  a  knife  should  be  about  two  inches  long  and  an  eighth 
of  an  inch  wide.  The  measurements  which  I  have  given  are  rather 
smaller  than  those  usually  directed,  but  are,  I  think,  such  as  will  be  found 
satisfactory  in  most  cases;  for  ray  own  part,  I  much  prefer  a  small  knife  to  a 
large  one,  "and  am,  indeed,  in  the  habit  of  using  a  three-inch  blade  for  the 
largest  limbs,  having  found  it  quite  ample  even  for  amputation  at  the  hip- 
joint.  The  handles  of  amputating  knives  should  be  of  a  rough  ebony, 
'which  is  less  likelv  to  slip  when  bloody  than  either  bone  or  ivory. 

Saws.— The  aniputating  saw  should  be  about  ten  inches  long  by  two 
and  a  half  wide;  it  should  be  strong,  with  a  heavy  back,  so  as  to  give  addi- 

FiG.  3.5. 


Amputating  saw 


tional  firmness,  and  the  teeth  not  too  widely  set,  but  just  enough  to  prevent 
binding.  For  operations  about  the  hand  or  foot,  a  small  saw  with  a  mov- 
able back  (Fig.  36)  will  often  be  found  useful. 
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Fig.  36. 


Small  ainputatini,'  saw. 

Bone-nippers  or  Gutting  Pliers  may  be  used  in  amputating  the  pha- 
langes, or  for  smoothing  off  any  rough  edges  left  by  the  saw  in  larger^ 
operations.    Ten  or  twelve  inches  is  a  good  length,  of  which  the  blades ' 
should  not  occupy  more  than  two  inches ;  the  blades,  which  are  sharp, 
should  be  set  at  an  obtuse  angle  with  the  handles,  which  must  be  very 
strong,  and  roughened  to  prevent  the  hand  from  slipping. 

Fig.  37. 


Bone-nippers. 


Artery  forceps  closing  by  their  own  spring. 


Artery  Forceps  and  Tenacula  are  used  in  taking  up  the  vessels;  the 
best  form  of  forceps  is  essentially  that  invented  by  Liston,  and  known  as 

the  "bull-dog  forceps;"  the 
Fig.  38.  blades  should  be  expanded  a 

short  distance  above  the 
points,  that  the  ligatures  may 
easily  slip  over  without  in- 
cluding the  instrument  itself 
in  the  knot;  they  may  be 
made  to  fasten  with  a  catch, 
or,  which  I  think  is  better,  be 
provided  with  a  spring  which 
keeps  them  closed  except  when  opened  by  pressure  of  the  surgeon's  fingers. 
The  tenaculum,  or  sharp  hook,  must  be  of  sufficient  size  and  but  slightly 
curved ;  it  is  not  as  good  an  instrument  as  the  forceps  for  most  cases,  but 
is  sometimes  useful,  especially  where  the  parts  are  matted  together  by 
inflammation,  and  the  artery  cannot  be  separated  by  the  forceps ;  some- 
times it  is  necessary  to  take  up  a  little  mass  of  muscle  or  areolar  tissue 
with  tioo  tenacula,  and  throw  a  ligature  around  the  whole.  Though  I  have 
never  seen  any  harm  result  from  this  ligature  en  masse,  it  should  not  be 

practised  when  it  can  be 
Fig.  o9.  avoided,  and,  as  far  as 

possible, each  vessel  should 
be  drawn  from  its  sheath 
and  tied  separately.  The 
late  Dr.  Hodgen,  of  St. 
Louis,  devised  an  inge- 
nious artery  forceps,  which 
drew  the  artery  from  its 
sheath  by  its  own  weight, 
and  was  provided  with  a  cutting  slide  to  divide  the  ligature,  thus  enabling 
the  surgeon  to  dispense  with  the  aid  of  an  assistant. 

Ligatures  may  be  made  of  a  variety  of  materials,  such  as  catgut,  horse- 


Tenaculum,  or  sharp  hook,  with  which  the  arterial  orifice  is 
picked  out. 
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Fig.  40. 


The  reef-knot. 


hair,  iron  or  silver  wire,  or  more  commonly,  and  I  think  better,  of  fine 
whip-cord  or  strong-  sewing-silk.    The  silk  should  be  cut  into  lengths  of 
about  eighteen  inches,  and  must  be  Avell  waxed  to  fit  it  for  use.    The  ordi- 
nary skein  of  silk  contains  about  six  yards, 
and  is  thus  sufficient  for  twelve  ligatures. 
In  ordinary  amputations  the  number  of  ves- 
sels requiring  ligature  is  from  eight  to  twelve, 
but  if  there  has  been  inflammation,  causing 
enlargement  of  the  small  arteries,  as  many  as 
twenty  or  twenty-five  ligatures  may  be  neces- 
sary.   The  artery  having  been  drawn  out  of 
its  sheath  by  the  forceps  or  tenaculum,  the 
ligature  is  thrown  around  it  and  securecl  by 
what  is  called  the  reef-knot,  the  peculiarities 
of  which  can  be  better  understood  from  the 

annexed  cut  than  from  any  description.  It  is  usual  after  tightening  the 
knot  to  cut  off  one  end  of  the  ligature,  allowing  the  other  to  hang  out  at 
the  wound.  It  is  convenient  to  retain  both  ends  of  the  ligature  which  sur- 
rounds the  main  artery,  knotting  them  together  for  purposes  of  distinction. 
Short-cut  ligatures  were  very  highly  commended  by  Hennen  and  others 
at  the  beginning  of  this  century,  but  are  now,  I  believe,  generally  aban- 
doned, except  in  the  form  of  the  carbolized  ligature  of  Prof.  Lister  ;  catgut 
is  the  material  usually  employed, 
but  Maunder  prefers  carbolized 
silk.  I  have  myself  successfully 
tied  the  common  carotid  with  a 
short-cut,  carbolized,  catgut  liga- 
ture, and  have  no  doubt  that,  when 
a  good  article  is  employed,  it  is 
quite  safe,  at  least  for  arteries 
ligated  in  their  continuity.  For 
securing  wounded  arteries,  how- 
ever, or  those  divided  in  amputa- 
tion, I  still  prefer  the  ordinary  silk 
ligature.  When  catgut  is  em- 
ployed, three  knots  instead  of  two 
should  be  tied,  to  prevent  slipping, 
only  to  small  vessels. 


Fig.  41. 


Surgical  needles. 


Some  surgeons  apply  a  single  knot 
I  see  no  advantage  in  this  plan,  which  is  certainly 
not  as  safe  as  the  use  of  the  common  reef-knot.  Acupressure  may  be  used 
to  secure  arteries  after  amputation,  as  may  various  ingenious  modifications 
of  acupressure,  in  which  a  wire  is  used  instead  of  a  needle ;  these  will  be 
considered  in  the  chapter  on  wounds  of  arteries. 

The  detractor  consists  of  a  piece  of  muslin,  six  or  eight  inches  wide,  one 
end  of  which  is  split  into  two  tails  for  the  thigh  or  arm,  and  into  three  for 
the  leg  or  forearm.  It  is  applied  around  the  bone  or  bones  to  keep  the  soft 
tissues  from  being  injured  by  the  saw,  and  to  prevent  bone-dust  from  being 
caught  among  the  muscles,  an  occurrence  which  would  greatly  interfere 
with  the  rapidity  of  the  healing  process. 

The  Sutures  may  be  applied  with  the  ordinary  "  surgeon's  needle," 
which  for  use  in  stumps  should  be  large,  strong,  and  but  slightly  curved; 
or,  if  the  flaps  be  very  thick,  a  needle,  mounted  in  a  handle  and  with  the 
eye  near  the  point,  such  as  is  used  in  the  operation  of  strangulating  a 
naevus,  will  be  found  convenient.  The  best  material  for  the  suture  is,  I 
think,  silver,  lead,  or  malleable  iron  wire,  though  this  is  a  matter  which 
may  be  safely  left  to  the  fancy  of  the  operator. 
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Scissors  are  used  to  cut  the  ligatures  and  sutures,  or  to  retrench  any 
projecting  nerves,  tendons,  or  masses  of  fascia. 

Operative  Procedures  The  various  modes  of  amputating  may  be 

considered  as  mere  modifications  of  the  two  original  forms  of  the  operation, 
the  circular  and  the  flap  ;  thus  the  oval  operation,  or  that  of  Scoutetten,  is 
based  upon  the  circular,  while  the  different  methods  of  Verraale,  Sedillot, 
Teale,  Lee,  etc.,  are  but  varieties  of  the  flap  operation. 

Circular  Method.— An  amputation  by  the  circular  method  is  thus  per- 
formed: Ancesthesia  having  been  induced,  and  the  seat  of  operation  washed 
and  shaved,  the  patient  is  brought  to  the  side  or  the  foot  of  the  operating- 
table,  so  that  the  limb  to  be  removed  projects  well  over  the  edge.  The  cir- 
culation should  be  controlled  by  means  of  a  tourniquet,  or  by  manual  press- 
ure exercised  by  an  assistant,  while  another  assistant  holds  the  attected 


Fig.  42. 


Anipiitatioii  by  circular  method.  (Druitt.) 


limb  in  such  a  position  as  is  convenient  for  the  operator.  The  latter  should 
stand  so  that  his  left  hand  will  be  towards  the  patient's  trunk ;  thus  in 
amputating  the  right  leg  the  surgeon  stands  on  the  patient's  right  side, 
while  in  removing  the  Uft  leg  he  stands  betioeen  the  patient's  limbs.  The 
surgeon  then,  steadying  and  drawing  upwards  the  skin  with  his  left  hand, 
slightly  stoops,  and  carries  his  right  hand,  which  holds  a  knife  of  sufficient 
length,  around  the  patient's  limb,  so  that  the  back  of  the  knife  is  towards 
his  own  face.  Pressing  the  heel  of  the  knife  well  into  the  flesh,  he  makes 
a  circular  sweep  around  the  limb,  rising  as  he  does  so,  and  thus  being  enabled 
to  complete  the  whole  or  at  least  the  greater  part  of  the  cutaneous  incision 
with  one  motion ;  a  few  light  touches  of  the  knife  will  now  allow  consid- 
erable retraction  of  the  skin,  and,  if  the  limb  be  slender,  this  degree  of  re- 
traction may  be  sufficient.  The  first  incision  must  completel}^  divide  all 
the  structures  down  to  the  muscles.  If  the  skin  have  not  retracted  suffi- 
ciently, the  surgeon  now,  either  with  the  same  knife  or  with  an  ordinary 
scalpel,  rapidly  dissects  up  a  cuff  of  skin  and  fascia,  about  half  as  lono-  as 
the  limb  is  thick.  In  doing  this,  care  must  be  taken  to  cut  always  towards 
the  muscles;  neglect  of  this  rule  will  cause  division  of  the  cutaneous 
vessels  and  consequent  sloughing  of  the  part.  Having  done  this,  the  ope- 
rator grasps  the  cuff  of  skin  with  his  left  hand,  and,  with  the  larW  knife 
m^es  another  circular  cut  at  the  point  of  the  cuff's  reflection  throu<»-h  all 
the  muscles  and  down  to  the  bone.    A  wide  gap  is  usually  immediately 
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produced  by  the  retraction  of  the  cut  muscles  ;  if  it  be  not  sufficient,  how- 
ever, the  surgeon  quickly  separates  the  muscular  structures  from  their 
periosteal  attachments  with  the  finger  or  the  handle  of  a  scalpel,  pressing 
them  back  and  thus  clearing  the  bone  for  the  space  of  about  two  inches. 
If  the  limb  contain  two  bones,  the  interosseous  tissues  must  be  divided 
with  a  doubled-edged  knife  or  with  the  ordinary  scalpel.  The  retractor 
being  applied  and  firmly  drawn  upwards,  the  bone  is  now  to  be  sawn  at 
the  highest  point  exposed.  It  is  well  first  to  divide  the  periosteum  with  a 
knife,  and  to  use  the  saw  lightly  at  first,  so  as  to  avoid  splintering.  The 
saw  should  be  held  vertically,  and  if  two  bones  are  to  be  divided,  they 
should  be  sawn  together.  The  assistant  who  holds  the  limb  must  exercise 
care  to  keep  it  in  such  a  position  as  neither  to  interfere  with  the  action  of 
the  saw  nor  to  allow  the  bone  to  break  before  the  section  is  completed. 
As  soon  as  the  limb  is  removed  the  surgeon  secures  the  vessels,  momen- 
tarily loosening  the  tourniquet,  if  necessary,  that  the  gush  of  blood  may 
indicate  the  position  of  the  smaller  arteries,  and,  when  all  bleeding  is 
checked,  proceeds  to  dress  the  stump.  If  any  projecting  spicula  have  been 
left  by  the  saw,  they  must  be  removed  with  strong  cutting  pliers,  and  any 
tendons  or  nerves  that  hang  out  from  the  stump  should  He  cut  short  with 
sharp  scissors.  The  skin  cuff  is  then  brought  together  with  sutures,  so  as 
to  convert  the  circular  into  a  linear  incision,  its  direction  being  horizontal, 
vertical,  or  oblique,  according  to  the  fancy  of  the  operator.  It  is  well  to 
apply  a  bandage  with  circular  turns  from  above  downwards,  to  the  stump, 
so  as  to  prevent  spasm  or  subsequent  muscular  retraction.  Sometimes 
great  difficulty  is  experienced  in  turning  up  the  skin  cuff,  from  the  conical 
shape  of  the  limb.  In  such  cases  the  surgeon  may  slit  the  cuff  at  one  or 
both  sides,  thus  converting  the  procedure  into  a  modified  flap  operation.^ 

Flap  Method. — Amputation  by  the  flap  method  is  susceptible  of  an 
almost  infinite  number  of  variations.  Thus  there  may  be  only  one  flap, 
more  commonly  two,  or  even  a  larger  number.  The  flaps  may  be  cut 
antero-posteriorly,  laterally,  or  obliquely  ;  they  may  be  made  by  transfix- 
ing the  limb  and  cutting  out- 
wards, or  may  be  shaped  from  Fig.  43. 
without  inwards,  or  one  may 
be  made  by  transfixion  and 
the  other  from  without.  They 
may  include  the  whole  thick- 
ness of  tissue  down  to  the 
bone,  or  merely  the  skin  and 
superficial  fascia,  or  they  may 
embrace  the  superficial  mus- 
cles, while  the  deeper  layer  is 
divided  circularly  (Sedillot). 
Finally,  they  may  have  a 
curved  outline,  or  they  may 
be  rectangular. 

In  practising  the  ordinary 
double-flap  amputation,  the  sur- 
geon stands  as  for  the  circular     Amputatiou  by  antern.posterior  flap  operation.  (Bryant.) 

operation,  and  grasping  and 

slightly  lifting  the  tissue  which  is  to  form  the  flap,  enters  the  point  of  the 
long  knife  at  the  side  nearest  himself;  then  pushing  it  across  and  around 

1  Mr.  R.  Davy  makes  a  very  long  cuff  of  skin,  and,  after  securing  the  vessels,  purses 
it  up  and  ties  it  with  a  piece  of  tape.  He  calls  this  the  "  coat-sleeve  method' '  of  ampu- 
tation. 
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the  bone  with  a  decided  but  cautious  motion,  and  slightly  raising  the 
handle  when  the  bone  is  passed,  he  brings  the  point  out  diametrically 
opposite  its  place  of  entrance.  Holding  the  blade  in  the  axis  of  the  limb, 
he  then  shapes  his  flap  by  cutting  at  first  downwards,  with  a  rapid  sawing 
motion,  and  then  obliquely  forwards.  Turning  up  the  flap,  he  re-enters 
the  knife  at  the  same  point  as  before,  carries  it  on  the  other  side  of  the 
bone,  brings  it  out  with  the  same  precautions  as  at  first,  and  cuts  his 
second  flap.  He  then  applies  the  retractor,  makes  a  circular  sweep  to 
divide  any  remaining  fibres,  and  saws  the  bone  as  in  the  circular  operation. 
In  many  situations,  as  in  the  front  of  the  leg  where  the  bono  is  superficial, 
it  is  impossible  to  make  a  flap  by  transfixion,  and  in  any  part,  if  the  limb 
be  large,  the  flap  thus  made  is  unwieldy,  the  skin  retracting  more  than  the 
muscles,  which  project  and  interfere  with  the  closure  of  the  wound.  Hence 
it  is  often  better  to  make  at  least  one  flap  by  cutting  from  without 
inwards,  dividing  the  skin  and  superficial  fascia  by  the  first  incision,  and 
the  muscles  by  a  second,  at  a  higher  point. 

In  view  of  the  wasting  and  gradual  disappearance  of  muscular  tissue, 
which  always  takes  place  in  a  stump,  some  surgeons  think  to  save  time 
and  trouble  by  making  flaps  of  skin  only  ;  but  apart  from  the  danger  of 
sloughing,  which  always  attend  these  long  skin  flaps,  unsupported  by 
muscle,  the  resulting  stump  is  less  serviceable,  for  though  the  true  mus- 
cular structure  does  indeed  disappear,  the  fibrous  sheath  of  the  muscle 
remains,  becoming  condensed  into  a  thick  pad  which  forms  a  very  neces- 
sary covering  for  the  bone. 

In  making  antero-posterior  flaps  by  transfixion,  the  anterior  one  should 
be  cut  first;  if  the  flaps  are  shaped  from  without  inwards,  the  lower  should 
be  formed  first,  as  otherwise  the  blood  from  the  first  incision  would  obscure 
the  line  of  the  second.  In  making  lateral  flaps,  the  outer  should  be  the 
first  cut,  and,  generally,  it  may  be  stated  that  that  flaj)  should  be  first 
formed  which  does  not  contain  the  principal  artery. 

I  have  advised  that  for  the  flap  as  well  as  for  the  circular  operation 
the  surgeon  should  stand  with  his  left  hand  towards  the  patient's  trunk. 
Many  authors,  however,  including  Mr.  Liston  and  Mr.  Erichsen,  direct 
that  exactly  the  opposite  posture  should  be  assumed,  with  the  left  hand  on 
the  part  to  be  removed.  I  have  no  doubt  that  every  one  will  find  that 
position  most  convenient  to  which  he  is  most  accustomed ;  but  I  consider 
that  above  recommended  to  be  the  best,  as  permitting  the  operator  to 
have  more  control  over  hemorrhage,  in  case  of  sudden  slipping  of  the 
tourniquet  or  relaxation  of  his  assistant's  grasp. 

Oml  and  Elliptical  Methoch. — The  oval  amputation  in  its  simplest  form 
may  be  considered  as  a  circular  operation,  in  which  the  cuff  of  skin  has 
been  slit  at  one  side,  and  the  angles  rounded  oft".  In  this  form  it  is  used 
for  disarticulation  at  the  metacarpo-phalangeal  joints,  and,  with  a  slight 
modification,  constitutes  Larrey's  well-known  method  of  amputating  at 
the  shoulder-joint.  Another  form  of  the  oval  operation,  Avhich  in  this  case 
should  rather  be  called  elliptical,  is  particularly  adapted  to  the  knee  and 
elbow-joints,  though  it  is  applied  by  the  French  to  other  parts  as  well. 
The  incision  in  this  form  of  amputation  constitutes  a  perfect  ellipse  com- 
ing below  the  joint  on  the  front  or  outside  of  the  limb ;  the  rosultino-  flap 
is  folded  upon  itself,  making  a  curved  cicatrix  and  furnishin*'-  an  excellent 
covering  for  the  stump.  ® 

Modified  Circular  Operation.— -This  plan  seems  to  have  been  suo-o-ested 


by 
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cutting  with  a  suitable  knife  two  short  curved  skin-flaps,  and  dividing  the 
muscles  with  a  circular  sweep  of  the  instrument :  it  is  particularly  adapted 
to  amputations  through  very  muscular  limbs. 


Teale^s  Method  by  Rectangular  Flaps. — This  operation,  which  was  in- 
troduced and  systematized  by  Mr.  Teale,  of  Leeds,  about  tvventy-sevenyears 
ago,  undoubtedly  furnishes  a  most  elegant  and  serviceable  stump.  There 
are  two  flaps  of  unequal  length,  the  shorter  alwa3rs  containing  the  main 
vessel  or  vessels  of  the  limb.  The  flaps  are  of  equal  width,  but  while  one 
has  a  length  of  half  the  circumference  of  the  limb  at  the  point  where  the 
saw  is  to  be  applied,  the  other  is  but  one-quarter  as  long  [i.  e.,  one-eighth 
of  the  circumference).  The  lines  of  the  flaps  should  be  marked  with  ink 
or  crayon  before  beginning  the  operation,  as  otherwise,  especially  in  deal- 
ing with  a  conical  limb,  it  is  almost  impossible  to  cut  the  long  flap  of  the 
requisite  rectangular  shape.  Both  flaps  are  to  embrace  all  the  tissues  down 
to  the  bone,  and  the  long  flap,  which  is  in  shape  a  perfect  square,  is,  after 
sawing  the  bone,  folded  on  itself,  and  attached  by  points  of  suture  to  the 
short  flap.  The  advantages  of  this  mode  of  amputating  are  that  it  secures 
a  good  cushion  of  soft  parts  over  the  end  of  the  stump,  and  that  the  re- 
sulting cicatrix  is  entirely  withdrawn  from  the  line  of  pressure,  in  adapt- 
ing an  artificial  limb ;  its  disadvantage  is  that,  if  used  upon  a  muscular 
limb,  it  requires  the  bone  to  be  divided  at  a  much  higher  point  than  would 
otherwise  be  necessary,  and  thus,  in  the  case  of  the  thigh  at  least,  adds 
much  to  the  gravity  of  the  operation.  Hence  it  has  been  suggested  by 
Prof.  Lister  to  alter  the  relative  dimensions  of  the  flaps,  making  the  longer 
of  just  sufficient  size  to  bring  the  cicatrix  out  of  the  line  of  pressure,  while 
its  diminished  length  is  compensated  for  by  increasing  that  of  the  short 
flap.  I  have  myself  employed  this  modified  form  of  Teale's  operation 
(keeping,  however,  the  rectangular  shape  of  the  flaps),  and  have  found  it 
to  ansM^er  quite  as  well  as  the  original. 

Relative  Merits  of  the  different  3Iethods. — I  do  not  purpose  to  enter  into 
a  discussion  of  the  supposed  advantages  of  one  method  of  amputating  over 
another,  believing  that  excellent  results  may  be  obtained  by  any  of  these 
plans,  and  that  the  difference  in  the  results  of  amputation  in  the  hands  of 
various  operators  is  not  as  much  due  to  the  particular  procedure  employed, 
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Fig.  45. 


Teaie's  amputation.  (Brya.nt.) 


as  to  the  judgment  displayed  in  selectinj?  cases  for  operation,  and  the  cdic 
manifested  in  conductino- the  after-treatment.  When  I  began  to  opeiate, 
I  practised  one  or  other  form  of  the  flap  amputation  almost  e.xclusivei> , 

havinjr  a  prejudice  against  the  cir- 
cular method,  Avhich  is  certainly 
less  easy  of  execution  and  less  bril- 
liant than  the  other.  During  late 
years,  however,  my  views  upon 
this  point  have  undergone  some 
modification,  and  I  now  prefer  the 
circular  operation  in  certain  locali- 
ties. The  sur^jeon  should  not,  I 
think,  confine  himself  to  any  one 
method  exclusively,  but  should 
vary  his  mode  of  operating  accord- 
ing to  the  exigencies  of  the  particu- 
lar case.  If  any  general  rule  were 
to  be  given,  I  should  say  that  the 
circular  incision  or  Teaie's  method 
gives  the  best  stumps  in  the  fore- 
arm, the  modified  circular  in  the 
upper-arm  and  the  upper  part  of  the  thigh,  the  single  or  double  flap  opera- 
tion immediately  above  or  below  the  knee,  the  circular  or  lateral-flap  in  the 
lower  part  of  the  leg,  and  the  oval  operation  at  the  joints.  The  points  to 
be  considered  in  choosing  an  operation  for  any  particular  part  of  the  body 
will  be  referred  to  in  discussing  the  special  amputations. 

Simultaneous,  Synchronous,  or  Consecutive  Amputation — 

It  occasionally  becomes  necessary,  in  cases  of  severe  injury,  to  remove  two 
or  more  limbs  by  primary  amputation  at  the  same  time.  Sometimes  this 
has  been  done  by  two  surgeons  operating  simultaneously,  but  it  is  better 
for  one  to  do  both  amputations  consecutively,  beginning  with  the  limb  that 
is  most  severely  hurt.  Though  the  prognosis  of  these  double  amputations 
is  always  unfavorable,  yet  recoveries  have  followed  with  sufBcient  frequency 
to  justify  the  surgeon  in  having  recourse  to  the  knife,  Avhen  the  condition 
of  the  patient  Avill  at  all  permit  it.  If  the  hemorrhage  can  be  effectually 
controlled  by  tourniquets,  both  limbs  may  be  removed  before  stopping  to 
take  up  any  vessels;  though  if  the  first  amputation  have  produced  much 
depression,  it  may  be  necessary  to  pause  and  administer  restoratives  before 
proceeding  to  the  second.  Among  the  most  remarkable  cases  of  synchro- 
nous amputation'  on  record  are  those  done  by  Dr.  Koehler,  of  Schuylkill 
Haven,  Dr.  Lowman,  of  Johnstown,  and  Dr.  Armstrong,  of  Chicago,  each 
of  whom  thus  removed  both  legs  and  one  arm  from  a  boy,  all  three  patients 
making  excellent  recoveries  in  spite  of  these  severe  mutilations.  Fig.  46, 
from  a  photograph  kindly  sent  me  by  Dr.  Lowman,  shows  the  result  in  his 
case.  I  have  myself  successfully  resorted  to  synchronous  amputation  of  the 
right  hip-joint  and  left  leg  (Fig.  4*7),  for  a  railway  injury  occurring  in  a 
lad  of  fifteen,  and  in  fifteen  double  major  amputations  have  had  five  suc- 
cesses. I  once  synchronously  anqmtated  three  limbs  from  the  same  ]>atient, 
an  adult  of  intemperate  habits,  who,  however,  died  on  the  tenth  day. 

•  Quadruple  amputations,  or  amputations  of  both  upper  and  both  lower  extremities 
have  been  successfully  performed  by  Dr.  Alfred  MuUer,  Acting  Assistant  Surgeon 
U.  S.  A.,  Dr.  Begg,  M.  Champenois,  and  other  surgeons,  but  it  does  not  appear  "that 
the  operations  in  any  of  the  eight  cases  to  which  I  have  references,  were  synchronous 
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Fig.  4^^. 


Fin.  47. 


Synchronous  triple  amputation.    (From  a  patient 
under  the  care  of  Dr.  Lowniau.) 


Primary  synchronous  amputation  of  left  leg  and 
rij^ht  hip  joint.  (From  a  patient  in  the  University 
Hospital.) 

Dressing  of  the  Stump. — 

After  an  amputation,  the  stump 
should  not  be  dressed  until  all  hem- 
orrhage has  ceased.  Sometimes,  after 
all  the  recognizable  vessels  have  been 
secured,  a  troublesome  oozing  con- 
tinues from  the  face  of  the  stump; 
this  is  usually  venous  bleeding,  and 
will  commonly  cease  of  itself  when 
the  tourniquet  is  removed.  If  it  do 
not,  it  may  probably  be  checked  by  elevating  the  stump,  and  pouring  over 
it  a  stream  of  cold  water,  or  of  diluted  alcohol.'  Bleeding  from  the  medul- 
lary cavity  of  the  sawn  bone  may  be  stopped  by  inserting  a  piece  of  dry 
lint,  a  plug  of  wood,  or  better,  a  pellet  of  previously  softened  white  wax ; 
the  latter  has  the  advantage  of  being  perfectly  unirritating,  so  that,  if 
necessary,  it  may  be  allowed  to  remain  when  the  flaps  are  brought  together. 
A  plug  of  catgut  is  preferred  by  Riedinger.  If  the  surgeon  have  any  rea- 
son to  fear  consecutive  hemorrhage,  the  stump  should  not  be  finally  closed 
for  some  hours,  or  until  complete  reaction  has  occurred,  a  piece  of  lint, 
dipped  in  olive  oil,  being  meanwhile  laid  between  the  flaps  (as  suggested 
by  Mr.  Butcher),  to  prevent  their  adhering,  and  the  sutures  left  loose  until 
the  surgeon  is  ready  for  the  final  dressing.  The  ligatures  are  to  be  brought 
out  at  one  or  both  angles  of  the  wound,  as  may  be  most  convenient;  it  has 


'  Under  the  name  parenchymatous  hemorrhage,  Dr.  Lidell  lias  described  (following 
Stromeyer)  a  general  capillary  oozing,  due  to  dilatation  of  the  capillary  vessels, 
either  by  the  inflammatory  process,  or  as  the  result  of  obstrnction  of  the  principal 
veins  from  thrombosis.  The  tr(!atment  recommended  in  the  former  case  consists  in 
the  application  of  the  persulphate  or  perchloride  of  iron,  hot  water,  or  the  actual 
cautery ;  in  the  latter,  ligation  of  the  main  artery,  or  amputation  at  a  higher  point. 
(^7.  S.  San.  Commission  Surgical  Memoirs,  vol.  i.  pp.  237-250.) 
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been  suggested  to  bring  each  one  through  the  face  of  the  flap  by  a  separate 
puncture,  but  such  a  plan  seems  to  be  more  adapted  to  delay  union  by 
producing  increased  irritation,  than  to  promote  quick  healing.  The  edges 
of  the  amputation  Avound  are  to  be  brought  together,  not  too  tightly,  by 
the  use  of  sutures,  and  the  flaps,  if  heavy,  may  be  additionally  supported 
by  the  use  of  adhesive  strips.  It  is  a  great  mistake  to  hermetically  seal  a 
stump;  there  is  always  a  considerable  flow  of  serum  for  some  hours  after 
an  amputation,  and  if  this  fluid  be  not  allowed  to  escape  from  the  stump, 
it  inevitably  decomposes  and  produces  irritation.  Various  modes  of  dress- 
ing a  stump  have  been  employed;  Mr.  Teale  directed  what  has  been  called 
dry-dressing,  which  was,  in  fact,  no  dressing  at  all,  the  stump  being 
simply  laid  on  a  pillow  (which  was  covered  with  gutta-percha  cloth),  and 
protected  by  throwing  over  it  a  piece  of  thin  gauze.  Sir  J.  Y.  Simpson 
highly  commended  the  exposure  of  both  amputation  and  other  wounds  to 
the  air,  calling  the  scab  produced  by  this  exposure  a  "  natural  wound  lute." 
Dr.  J.  R.  Wood,  of  Ncav  York,  goes  still  further,  treating  stumps  by  what 
he  calls  the  "  open  method,"  without  either  sutures,  plasters,  or  dressings, 
MM.  Guerin  and  Maisonneuve  have,  on  the  other  hand,  devised  ways  of 
treating  stumps  in  exhausted  receivers,  giving  their  respective  plans  the 
euphonious  titles  of  "pneumatic  occlusion"  and  "pneumatic  aspiration." 
A.  Guerin  has  recently  recommended  the  employment  of  cotton,  as  a  means 
of  excluding  deleterious  germs,  which  are  supposed  to  exist  in  the  atmos- 
phere. The  "antiseptic  method"  of  Prof.  Lister  has  been  quite  extensively 
used  in  the  treatment  of  stumps,  and,  I  doubt  not,  answers  a  very  good 
purpose.  The  dressing  which  I  myself  prefer,  consists  of  a  piece  of  sheet 
lint  soaked  in  pure  laudanum,  covered  with  oiled  silk  or  waxed  paper,  and 
secured  in  place  with  a  light  recurrent  bandage ;  the  local  use  of  the  nar- 
cotic is  soothing  to  the  patient,  while  the  styptic  and  antiseptic  properties 
of  the  alcoholic  menstruum  are  often  useful.  In  military  practice  cold  water 
is  the  most  convenient  application  to  a  recent  stump,  and,  if  not  too  long 
continued,  answers  vei-y  well.  Whatever  dressing  be  used,  the  stump 
should  not  be  disturbed  for  forty-eight  or  seventy-two  hours,  by  which 
time  suppuration  will  usually  have  begun;  the  wound  may  then  be  dressed 
with  diluted  alcohol,  with  lime-water,  or  with  any  other  substance  that  the 
condition  of  the  part  may  indicate. 

If  organic  sutures  have  been  used,  they  should  be  removed  about  the 
third  or  fourth  day ;  metallic  sutures  may  remain  longer,  and  need  not  usu- 
ally be  taken  away  until  firm  union  has  occurred,  and  until  they  are  there- 
fore of  no  further  use.  The  ligatures  may  be  expected  to  drojD  from  the 
smaller  vessels  after  the  fifth  or  sixth  day ;  from  the  larger  arteries  after 
the  tenth  or  twelfth.  The  ligatures  should  always  be  allowed  to  di^op  of 
themselves ;  but  when  the  time  usually  requisite"  for  their  separation  has 
elapsed,  the  surgeon  may  at  each  dressing  gently /eeZ  them,  to  ascertain  if 
they  are  loose.  If  acupressure  has  been  employed,  the  pins  or  needles 
from  the  smaller  vessels  may  be  removed  on  the  second  day ;  that  on  the 
main  artery  on  the  third  or  fourth,  according  to  the  extent  of  the  clot 
formed,  which  may  be  estimated  by  the  point  at  which  pulsation  in  the 
flap  ceases. 

Structure  of  a  Stump — A  stump  continues  to  undero-o  chan"-es  in 
its  structure  for  a  long  while  after  cicatrization  is  completed  •"'the  muVular 
substance  wastes,  and  the  muscles  and  tendons  become  converted  into  a 
dense  fibro-cellular  mass,  which  surrounds  the  bone ;  the  bone  itself  is 
rounded  off',  and  its  medullary  cavity  filled  up ;  the  vessels  are  obliterated 
up  to  the  points  at  which  the  first  branches  are  given  off,  firm  fibrous  cords 
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marking  their  place  below ;  the  nerves^  become  thickened  and  bulbous  at 
their  extremities,  these  bulbs  being  composed  of  fibro-cellular  tissue,  with 
numerous  nerve-fibrils  interspersed.  Upon  the  firmness  and  painlessness  of 
a  stump,  depend  greatly  the  facility  and  comfort  with  which  an  artificial 
limb  can  be  worn.  In  the  case  of  the  upper  extremity,  there  is  compara- 
tively little  difficulty,  and  very  ingenious  and  serviceable  arms  and  hands 
are  now  supplied  by  the  manufacturers.  In  the  lower  extremity,  it  is  found 
that  very  few  stumps  will  bear  the  entire  pressure  produced  by  the  weight 
of  the  body  in  walking  upon  an  artificial  limb,  and  hence  a  portion  at  least 
of  the  pressure  should  be  taken  off  by  giving  the  apparatus  additional  bear- 
ings upon  the  neighboring  bony  prominences ;  thus  for  an  amputation  of 
the  leg,  the  artificial  limb  should  bear  upon  the  knee,  while  in  the  case  of  a 
thigh  stump,  the  tuber  ischii  and  hip  should  receive  the  principal  pressure. 

Affections  of  Stumps. — Any  one  of  the  constituents  of  a  stump  may 
give  trouble  after  an  amputation,  and  the  treatment  of  the  morbid  condi- 
tions of  a  stump  is  a  very  important  matter  for  the  surgeon's  consideration. 

1.  Sposm  of  the  muscles  often  occurs  and  causes  much  suffering  a  few 
hours  after  an  amjjutation ;  it  is  best  treated  by  the  use  of  a  moderately 
firm  bandage  around  the  part,  and  by  the  exhibition  of  anodynes.  Dr. 
Mitchell  and  Dr.  H.  C.  Wood  have  recorded  cases  in  which  persistent  and 
intractable  choreic  spasms  occurred  at  a  later  period. 

2.  Undue  retraction  of  the  muscles  may  occur  and  continue  for  days  or 
even  weeks  after  an  amputation,  interfering  with  cicatrization  and  giving 
rise  to  a  very  intractable  form  of  ulceration, 
or  even  going  so  far  as  to  produce  what  is  Fig.  48. 


called  a  conical  or  sugar-loaf  stump.  The 
mechanical  ulcer,  as  it  is  called,  of  stumps, 
requires  the  limb  to  be  firmly  bandaged 
with  circular  and  reversed  turns  from  above 
downwards ;  the  action  of  the  muscles  is  thus 
restrained,  and  the  soft  parts  coaxed  down- 
wards, as  it  were,  and  enabled  to  heal  while 
the  tension  is  removed ;  or  extension  may  be 


applied  by  means  of  a  weight  and  broad    Thigi.  stump,  with  splint  for  extension, 
strips  of  adhesive  plaster,  or  a  light  splint,  (Buyant.) 
as  in  Fig.  48.    There  is,  however,  another 

cause  for  the  production  of  conical  stumps,  in  cases  of  young  persons,  apart 
from  muscular  retraction  or  wasting  by  suppuration  ;  this  is  a  positive 
elongation  of  the  bone  by  growth  subsequent  to  amputation.  This  is 
chiefly  seen  in  the  leg  and  upper  arm,  and  its  occurrence  in  these  situa- 
tions, rather  than  in  the  thigh  or  forearm,  is  easily  accounted  for  by  re- 
membering the  physiological  fact,  that  the  upper  extremity  grows  princi- 
pally from  the  upper  epiphysis  of  the  humerus  and  the  lower  epiphyses  of 
the  radius  and  ulna,  while  the  lower  extremity  grows  chiefly  from  the 
lower  epipiphysis  of  the  femur  and  the  upper  part  of  the  tibia.  Hence,  in 
amputations  of  the  thigh  or  forearm,  the  principal  source  of  growth  for 
that  particular  member  is  taken  away ;  while  in  the  upper  arm  or  leg,  it 

'  Localized  atrophy  of  that  half  of  the  spinal  cord  which  corresponds  to  the  side  on 
which  amputation  has  been  performed,  has  been  observed  by  Dickinson,  Clarke,  and 
Vulpian,  and  is,  according  to  tlie  latter  author,  directly  due  to  tlie  section  of  the 
nerves  of  the  amputated  limb.  Similar  changes  have  been  observed  by  S.  G.  Webber, 
Genzmer,  Dickson,  Leyden,  and  Dreschfeld,  while  Chuquet,  Luys,  Beck,  and  Bourdon 
have  observed  cerebral  atrophy  on  the  opposite  side.  Berard,  many  years  ago.  noted 
atrophy  of  the  anterior  roots  of  the  spinal  nerves  corresponding  to  the  amputated  part. 
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remains,  and  is  liable  to  cause  subsequent  protrusion  of  the  bone  through 
the  soft  parts.  To  whatever  cause  the  existence  of  a  conical  stump  be 
traceable,  if  the  stump  will  not  heal  over  the  bono,  or  if,  though  a  cicatrix 
form,  it  be  thin,  tender,  and  constantly  liable  to  re-ulcerate,  there  is  but  one 
remedy,  which  is  to  resect  the  projecting  end  of  the  bone  ;  this  is  fortu- 
nately a  proceeding  which  is  attended  with  but  little  risk,  and  its  results 
are  usually  satisfactory. 

3.  Erysipelas  or  diffuse  cellular  inflammation  may  attack  the  tissues  of 
a  stump;  and  either  constitutes,  under  these  circumstances,  a  very  serious 
affection.  All  sutures  should  be  at  once  removed,  soothing  and  emollient 
dressings  applied,  and  the  general  treatment  adopted  Avhich  will  be  de- 
scribed when  speaking  of  those  diseases. 

4.  Secondary  hemorrhage  may  occur  from  the  vessels  of  a  stump,  at 
any  time  before  complete  cicatrization  has  taken  place.  If  it  be  not  pro- 
fuse, elevating  the  part,  and  the  application  of  cold,  or  pressure,  will  often 
be  sufficient  to  check  the  bleeding ;  if  it  continue,  or  recur,  more  decided 
measures  must  be  adopted,  which  will  be  discussed  in  the  chapter  on 
wounds  of  arteries. 

5.  Aneurismal  enlargement  of  the  arteries  of  a  stump  occasionally 
occurs;  the  annexed  wood-cut  (Fig.  4@^,  from  Mr.  Erichsen's  Surgery, 

Fig,  49. 


Aneurismal  varix  in  a  stump.  (Ekichsex 


Fig.  50. 


illustrates  a  case  of  aneurismal  varix 
occurring  after  amputation  through  the 
ankle-joint. 

G.  Neuroma,  or  painful  enlargement  of 
the  nerves  of  a  stump,  occasionally  occurs. 
This  distressing  affection  is,  according  to 
Mitchell,  not  due  to  the  bulbous  enlarge- 
ment of  the  nerve  (which  is,  indeed,  met 
within  all  stumps), but  to  the  existence  of 
neuritis,^  or  of  a  sclerotic  condition  result- 
ing from  inflammatory  changes.  Should 
the  pain  evidently  arise  from  any  distinct 
tumor  connected  with  a  nerve,  it  would  be 
proper  to  cut  down  and  remove  it;  under 
other  circumstances  the  nerve  may  be 
stretched,  or  a  portion  excised  at  a  higher 
point,  or  re-amputation  jierformcd  though 
unfortunately  these  are  bv  no  means  in- 
fallible remedies ;  Dr.  Nott  gives  a  ease  in 

•  Ascending  neuritis  in  a  stump  may,  according  to  Nenveu  Ipad  fn  r.a..„i  •  a 
contraction  of  other  parts,  by  causing  myelitis,  ^hich  raav  L  .tn,  P^^.f  3;sis  and 
transverse.    Paralysis  of  the  leg  after\n.putati;n   f        ana  L  ""''^teral  or 

Bourdon,  who  attributes  it  to  consecutive  J^erebral  atrophy  observed  by 


Neuromata  of  stump,  after  amputation 
of  the  arm.  A  large  neuromatous  mass  at 
a  ;  opposite  6,  the  tumors  are  more  defined. 
(Miller.) 
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which  a  man  submitted  to  three  re-amputations  and  three  nerve  excisions 
for  neuralgia  of  a  stump,  deriving  at  last  only  questionable  benefit  from 
this  large  experience  in  operative  surgery.  As  a  palliative  remedy,  the 
application  to  the  stump  of  the  strong  tincture  of  the  root  of  aconite  is 
occasionally  useful,  or  hypodermic  injections  of  morphia  may  be  used,  as  in 
other  cases  of  neuralgia.  Girard  records  a  case  in  which  relief  was  obtained 
by  the  repeated  employment  of  electro-puncture.  Leeches,  ice,  and  counter- 
irritants  may  also  prove  serviceable  in  some  instances. 

T.  The  tendons  in  the  neighborhood  of  a  stump  may  become  contracted 
and  cause  troul)lesome  deformity;  thus,  after  Chopart's  amputation  of  the 
foot,  the  natural  arch  of  that  organ  being  destroyed,  the  tendo  Achillis 
may  be  drawn  up  by  the  powerful  muscles  of  the  calf,  and  a  painful  form 
of  club-foot  result,  the  cicatrix  being  thrown  against  the  ground  in  walking. 
The  occurrence  of  this  condition  should,  if  possible,  be  prevented  by  the  use 
of  appropriate  splints  and  bandages,  and  it  may  be  sometimes  even  neces- 
sary to  resort  to  tenotomy  when  milder  measures  will  not  suffice. 

8.  Periostitis,  Osteitis,  and  Osteo-myelitis,  one  or  all,  may  occur  in  a 
stump,  and  may  defeat  the  surgeon's  anticipations  of  a  successful  issue.  If 
acute  and  extensive,  these  affections  endanger  life,  and,  especially  in  the 
femur,  are  apt  to  terminate  fatally.  The  diffuse  suppurative  form  of  osteo- 
myelitis is  especially  apt  to  occur  when  the  division  of  the  bone  has  ex- 
posed the  medullary  cavity,  and  is  almost  sure  to  end  in  pyiemia  and 
death ;  the  best  mode  of  treatment  is  re-amputation  at  the  nearest  joint, 
which  is  of  course  an  almost  desperate  remedy,  though  Konig  effected  a 
cure  in  one  ca.se  by  scooping  out  the  diseased  medulla  and  stuffing  the 
cavity  with  cotton  saturated  with  a  strong  solution  of  chloride  of  zinc. 
Less  violent  forms  of  bone  inflammation  result  in  the  occurrence  of — 

9.  Necrosis,  Avhich  may  likewise  be  produced  by  injury  from  the  saw, 
at  the  time  of  operation.  The  treatment  of  this  condition  consists  pretty 
much  in  waiting  for  the  natural  separation  of  the  necrosed 

part,  which  will  then  be  exfoliated  as  a  ring  of  dead  bone,  Fig.  51. 
or  as  a  long  conical  sequestrum  (Fig.  51).  I  do  not  believe 
that  anything  is  to  be  gained,  under  these  circumstances,  by 
interference  with  the  slow  but  safe  processes  of  nature ;  in 
the  case,  however,  of  the  occurrence  of  acute  necrosis,  as  it 
is  sometimes  called,  or  more  properly  diffuse  subperiosteal 
suppuration,  it  may  be  necessary  to  amputate  to  save  life, 
just  as  it  would  be  under  the  same  circumstances  occurring 
elsewhere  than  in  a  stump. 

10.  Caries  may  occur  in  the  bone  of  a  stump.  I  have 
seen  benefit  result  in  such  cases  from  the  injection  of  the 
preparation  introduced  by  M.  Notta,  under  the  name  of 
Liqueur  de  Villate.  (B.  Zinci  sulphatis,  Cupri  sulphatis, 
aa  gr.  xv;  Liq.  plumbi  subacetatis  fSss;  Acid.  acet.  dilut. 
vel  Aceti  alb.  t'Si'jss.  M.) 

11.  Finally,  an  adventitious  bursa  may  be  formed  over 
the  bone  of  a  stump,  as  in  any  other  part  subjected  to  much 
pressure.  If  this  bursa  become  painful,  the  artificial  limb 
should  be  altered  so  as  to  relieve  it  from  pressure;  if  this  be  Necrosis  of  the 
not  sufficient,  an  effort  may  be  made  to  obliterate  the  bursa  bon  e  after  ampu- 
by  the  introduction  of  the  tincture  of  iodine,  or  by  establish-  tatioa.  (Liston.) 
iiig  a.  small  seton,  or  the  bursa  itself  may  be  excised. 

Mortality  after  Amputation  The  results  of  amputation  depend 

on  a  variety  of  conditions.    Some  of  these  are  common  to  this  as  to  other 
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serious  operations,  and  have  mostly  been  sufficiently  referred  to  in  the 
chapter  on  operations  in  general ;  the  most  important  circumstances  coming 
into  this  category  are  the  age  and  the  constitutional  state  of  the  patient,  ana 
the  hygienic  conditions  to  which  he  is  subjected  before,  at  the  t^ime  ot,  ana 
after  the  amputation.  The  relation  between  the  harovietric  condition  ot  the 
atmosphere  and  the  mortality  after  amputation  has  been  particularly  investi- 
gated by  Dr.  Addinell  Hewson.  He  finds  that,  at  the  Pennsylvania  Hospital, 
the  mortality  varied  from  11  per  cent,  with  an  ascending,  to  20  per  cent, 
with  a  stationary,  and  28  per  cent,  with  a  falling  barometer.  While  the 
column  of  mercury  was  rising,  the  average  duration  of  life,  in  fatal  cases, 
was  only  seven  days,  but  was  thirteen  while  the  column  was  falling ;  and  of 
all  the  cases  that  died  within  three  days,  over  t5  per  cent,  proved  fatal  while 
the  barometer  was  rising.  "  Surely,"  he  adds,  "  these  figures  need  no  com- 
mentary as  to  how  well  they  sustain  the  idea  that  the  results  of  operations 
are  materially  influenced  by  the  weather,  and  that  the  risks  froin  shock  are 
increased  by  opposite  conditions."  {Penna.  Hasp.  Reports,  vol.  ii.  p.  34.) 

Recent  statistics  as  to  the  influence  of  the  age  of  patients  upon  the  results 
of  amputation  have  been  collected  by  several  surgeons,  including  Dr.  T. 
G.  Morton,  Mr.  Golding-Bird,  Dr.  Gorman,  and  Mr.  Holmes,  the  latter  of 
whom  finds  that  "the  risk  of  amputation  is  constantly  rising  throughout 
life,  and  at  any  given  period  after  thirty  years  of  age  the  risk  is  more  than 
twice  as  great  as  it  was  at  the  same  period  after  birth." 

Beside  the  circumstances  which  have  been  referred  to,  there  are  others 
which  aff"ect  the  results  of  amputation,  and  which  are  peculiar  to  this  as 
distinguished  from  other  operations  ;  these  are  now  to  be  considered. 

1.  Locality.  The  part  of  the  body  at  which  an  amputation  is  performed 

exercises  an  important  influence  on  the  result ;  amputations  of  the  lower 
extremity  are  more  apt  to  prove  fatal  than  those  of  the  upper,  and  in  the 
same  limb  the  rate  of  mortality,  as  a  rule,  varies  directly  with  the  prox- 
imity to  the  trunk  of  the  point  of  amputation. 

These  facts  will  appear  from  the  following  table  which  I  have  prepared 
from  the  published  statistics  of  British^  and  American^  hospitals,  and  from 
those  of  our  late  war,*  together  with  those  of  the  war  in  the  Crimea.* 

Tahle  showing  Mortality  of  Amputations  in  Different  Parts  of  the  Body, 
for  Traumatic  Causes,  in  Civil  and  in  Military  Practice. 


Civil  Hospitals. 

American  and  Crimean 

Agwreoates. 

Locality. 

WARS 

Cases. 

Deaths. 

Mortality 

[  Cases. 

Deaths. 

Mortality 

Cases, 

Deaths. 

Mortality 

jier  iieut. 

per  cent. 

per  cent. 

Thigh    .  . 

367 

197 

53.68 

1  8157 

5003 

61.33 

8524 

5200 

61.00 

Leg  .    .  . 

633 

264 

41.71 

6382 

2231 

34.95 

7015 

2495 

35.56 

Arm  . 

332 

86 

25  90 

6415 

1805 

28.14 

6747 

1891 

28.03 

Forearm 

298 

41 

13.76 

2181 

444 

20.35 

2479 

485 

19.56 

Totals   .  . 

1630 

588 

36.07 

23,135 

9483 

40.98 

24,765 

10,071 

j  40.66 

In  amputations  of  the  thigh,  the  mortality  varies  according  as  the  opera- 
tion is  done  in  the  upper,  lower,  or  middle  third.    The  following  are  the 

1  St.  George's  Hosp.  Reports,  vol.  viii.  ;  Med.  Chir.  Trans.,  vol.  xlvii.  ;  and  Guy's 
Hosp.  Reports,  3d  s.,  vol.  xxi. 

2  Am.  Journ.  Med.  Sciences,  April,  1875  ;  Boston  City  Hosp.  Reports,  2d  .s.  1877; 
and  Boston  Med.  and  Snrg.  Journ.,  1871.  ' 

*  Surgical  History  of  the  War. 

*  Legouest,  Chirurgie  d'Armee,  pp.  722-735. 
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percentages  given  respectively  by  Legouest  and  Macleod,  both  referring 
to  the  British  army  in  the  Crimea,  though  for  different  periods  of  the  war, 
and  by  Otis  and  Huntingdon  for  the  late  civil  war  in  this  country. 

Legouest.  Macleod.  Otis  and  Huntingdou. 

Upper  third   87.2  8G.8  53.8 

Miadle  third  58.5  55.3  44.5 

Lower  third   55.0  50.0  53.6 

2.  The  part  of  the  hone  which  is  divided  in  an  amputation  influences  the 
result,  the  mortality  being  greater  when  the  medullary  cavit}^  is  opened 
than  when  only  the  cancellous  structure  at  the  end  of  the  bone  is  involved. 
This  appears  to  be  owing  to  the  greater  probability  of  pyaemia  superven- 
ing under  the  former  circumstances. 

3.  The  nature  of  the  affection  for  which  an  amputation  is  done,  exer- 
cises a  most  important  influence  upon  the  result :  thus,  amputations  for 
injury  are  much  more  fatal  than  those  for  disease ;  the  removal  of  a  limb 
for  cancer  is  more  likely  to  l)e  followed  by  death  than  the  same  operation 
if  practised  for  caries  or  a  chronic  joint-affection  ;  while  amputations  of 
complaisance  or  expediency  (as  for  deformity)  are  less  successful  than 
those  for  other  pathological  conditions.  The  relative  mortality  of  amputa- 
tions for  injury  and  disease,  as  exhibited  by  the  published  reports  of  hos- 
pital practice  in  various  countries,  is  shown  in  the  following  table : — 


Amputations  for 
Injirv. 

For  Disease  or 
Deformitv. 

Totals. 

Place  of  Observation. 

6 

o 

Mortality 
per  cent 

o 

Q 

Mortality 
per  cent. 

% 
o 

OP 

o 

Mortality 
per  cent. 

French  Hospitals^ . 
English  Hospitals*. 
American  Hospitals''  . 

652 
610 
1252 

378 
250 
400 

57.98 
40.98 
31.95 

947 
1107 

629 

406 
251 
117 

42.87 
22.67 
18.60 

1599 
1717 
1881 

784 
501 
517 

49.03 
29.18 
27.49 

Aggregates    .    .  . 

2514 

1028 

40.89 

2683 

774 

28.85 

5197 

1802 

34.67 

The  mortality  which  attends  amputations  of  expediency  has  been  particu- 
larly investigated  by  Mr.  Golding-Bird,  of  Guy's  Hospital,  who  finds  it  to 
be  (in  that  institution)  26.8  per  cent.,  as  compared  with  a  death-rate  of 
21.1  per  cent,  for  other  pathological  causes;  or,  if  the  lower  extremity 
alone  is  considered,  the  former  class  of  cases  gives  a  mortality  of  42.8  per 
cent.,  and  the  latter  of  29.1  per  cent. 

4.  In  amputations  of  the  same  category,  the  time  at  Avhich  the  operation 
is  done  exercises  an  important  influence  over  the  result;  thus,  amputations 
for  acute  affections  of  the  bones  or  joints  are  much  more  fatal  than  those 
of  chronic  diseases  of  the  same  parts.  Amputations  for  traumatic  causes 
are  usually  divided  by  surgical  writers  into  primary  or  immediate,  and 
secondary  or  consecutive.  Primary  amputations  are  such  as  are  done  be- 
fore the  development  of  inflammation,  a  period  rarely  exceeding  twenty- 
four  hours,  though,  if  there  have  been  much  shock,  it  may  reach  to  forty- 
eight  hours,  or  possibly  still  longer,  from  the  time  at  which  the  injury  was 

1  Malgaigne  ^Arch.  Gen.,  Avril  et  Mai,  1842),  and  Tielat  (Legouest,  op.  citat.,  p. 
707). 

2  St.  George's  Hosp.  Reports,  vol.  viii.  ;  Med.-Chir.  Trans.,  vol.  xlvii.  ;  Guy's  Hosp. 
Reports,  3d  s.,  vol.  xxi. 

»  Am.  Journ.  Med.  Sciences,  Apr\l,  1875  ;  Boston  City  Hosp.  Reports,  2d  s.,  1877  ; 
and  Boston  Med.  and  Surg.  Journ.,  1871. 
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received.  A  better  classification  is  that  of  military  writers  Avho  make  a 
third  class,  the  intermediate,  which  embraces  all  operations  done  during- 
the  existence  of  active  inflammation,  reserving  the  term  secondary  for  such 
as  are  done  after  the  subsidence  of  inflammatory  symptoms,  and  when  the 
condition  of  the  part  somewhat  assimilates  the  case  to  one  of  amputation 
for  chronic  disease.  Yerneuil  applies  to  these  three  divisions  the  terms 
antepyretic,  intrapyretic,  and  metapyretic,  respectively. 

It  is  now,  I  believe,  universally  acknowledged  among  militaiy  surgeons 
that  primary  amputations  (except  of  the  hip-joint  and  the  upper  part  of  the 
thigh)  do  better  than  others ;  of  those  which  are  not  primary,  the  second- 
ary do  better  than  the  intermediate.  It  is,  however,  commonly  said  that 
in  civil  practice  secondary  amputations  arc  more  successful  than  primary, 
and  this  difference  has  been  accounted  for  by  the  different  hygienic  circum- 
stances by  which  soldiers  and  civilians  are  respectively  surrounded.  I 
believe  that  the  usual  statement  upon  this  point  is  erroneous,  and  that  a 
careful  collation  of  statistics  will  show  that  in  both  civil  and  military  prac- 
tice, primary  amputations  are  followed  by  better  results  than  others.  To 
illustrate  this  point,  I  have  drawn  up  the  table  which  follows,  and  in 
which  the  results  of  primary  amputations,  or  those  performed  in  the  pre- 
inflammatory  stage,  are  compared  with  those  of  all  others  for  traumatic 
causes. 


Primary. 

Secondary  and 

Obseb 

INTERMEDI 

ATE. 

•5 

1  S 

Repoiter. 

*-  ^ 

O 

a 

O  ® 

S 

OS 

d 

« 

s  =^ 

49 

34 

69.4 

20 

13 

65.0 

Malgaigne. 

64 

15 

23.4 

28 

10 

35.7 

James. 

18 

7 

38.91 

5 

2 

40.0 

South. 

74 

39 

52.7 

43 

26 

60.5 

Laurie, 

169 

62 

36.7 

53 

37 

69.8 

Steele. 

180 

60 

33.3 

87 

61 

70.1 

McGhie. 

50 

9 

18.0 

6 

1 

16.7 

Hussej. 

48 

18 

37.5 

43 

19 

44.2 

Erichseu. 

40 

8 

20.0 

9 

6 

66.7 

Parker. 

71 

23 

32.4 

10 

3 

30.0 

Feiiwick. 

93 

15 

16.1 

37 

13 

35.1 

Callender. 

144 

60 

41.6 

42 

17 

40.4 

1  Spence. 

37 

12 

32.4 

24 

7 

29.1 

Buel. 

29 

14 

48.3 

13 

7 

53.8 

Lente. 

656 

164 

25.0 

118 

45 

38. 1 

Morton. 

241 

84134.9 

87 

32 

36.8 

Chadwick. 

164 

68 

41.5 

50 

21 

42.0 

Gorman. 

240 

104 

43.3 

94 

53 

56.4 

Golding-Bird. 

75 

31 

41.3 

5 

4 

80.0 

Varick. 

55 

16 

29.0 

17 

8 

47.0 

Ashhurst. 

2497 

843 

I33.7 

791 

385 

48.6 

1  Aggregates. 

Observations  from  Civil  Hospitals 


Arcli.  de  MM.,  1842.  [voL  xvii. 

Trans.  Prov.  Med.  and  Surg.  Assoc., 
Notes  to  Clielius,  voL  iii. 
James,  loc.  cit. 

Ibid.  [367. 
Macleod,  Surg,  of  Crimean  War,  p. 
Ibid.  [p.  81. 

Science  and  Art  of  Surgery,  vol.  i. 
Cooper's  Surg.  Diet.,  vol.  i.  p.  121. 
Ibid. 

Med.-Chir.  Trans.,  vol.  xlvii. 
Lectures  on  Surgery,  vol.  ii.,  etc. 
Am.  Journ.  Med.  Sci.,  1848. 
Trans.  Am.  Med.  Assoc.,  vol.  iv. 
Surg,  in  the  Penna.  Hosp.,  1880. 
Bost.  Med.  and  Surg.  Journ,,  1871. 
Bost.  City  Hosp.  Rep.,  1877. 
Guy's  Hosp.  Rep.,  3d  s.,  vol.  xxi. 
Am.  Journ.  Med.  Sci.,  1881. 
Internat.  Encycl.  of  Surg.,  vol.  i. 


It  will  be  perceived  from  this  table  that,  except  in  the  reports  of  Mal- 
gaigne, Hussey,  Fenwick,  Spence,  and  Buel,  the  primary  amputations 
have  been  invariably  less  fatal  than  the  others ;  while,  in  the  aggregate, 
the  mortality  of  the  primary  has  been  about  1  in  3,  compared  with  a  death- 
rate  of  1  in  2  for  the  intermediate  and  secondary  operations.  I  do  not 
know  of  any  extended  statistics  to  show  the  relative  mortalitv  of  the  two 
latter  classes  of  amputations  in  civil  practice  ;  but  as  far  as  thev  have  been 
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distinguished  by  writers  on  the  subject,  the  general  impression  has  been 
confirmed  that  intermediate  operations  are  very  fatal,  and  that  those  done 
when  the  inflammatory  symptoms  have  subsided  are  comparatively  suc- 
cessful. 

These  numerical  considerations,  however,  though  interesting,  scarcely 
give  a  fair  view  of  the  whole  merits  of  the  case  ;  for  primary  operations 
are  naturally  done  in  cases  where  there  is  no  possibility  of  saving  the  limb, 
while  consecutive  amputations  are,  on  the  other  hand,  performed  in  cases 
which  are  to  a  certain  extent  selected.  Moreover,  the  least  hopeful  cases 
among  any  large  number  are  eliminated  by  death  before  the  secondary 
period  is  reached,  so  that  even  if  the  numerical  chances  of  consecutive 
operations  were  the  best,  it  would  by  no  means  be  proved  that  more  lives 
would  not  have  been  saved  had  more  limbs  been  primarily  amputated. 

The  practical  rule  to  be  derived  from  what  has  been  said,  is  that,  in 
any  case  of  injury  in  which  it  is  evident  that  an  amputation  will  be  needed, 
the  operation  should  be  done  as  soon  as  possible  after  reaction  has  occurred, 
and  before  the  injured  part  has  become  inflamed  ;  but  if  by  any  chance  this 
golden  opportunity  has  been  lost,  and  the  intermediate  or  inflammatory 
stage  has  come  on,  operative  interference  must,  if  possible,  be  postponed 
until  the  inflammation  has  measurably  subsided,  and  till  the  patient's  con- 
dition has  become  assimilated  to  that  of  a  case  of  chronic  disease  rather 
than  of  traumatic  lesion. 

To  complete  this  part  of  the  subject,  I  quote  from  Dr.  Macleod  {Notes 
on  the  Surgery  of  the  Crimean  War,  p.  SBV),  the  following  summary  of 
the  results  of  primary  and  secondary  amputations  in  military  practice. 

Primary  operations,  1047  cases,  374  deaths  ;  mortality,  35.7  per  cent. 
Secondary       "         594     "     314      "  "        52.8  " 

A  percentage  which,  it  will  be  observed,  corresponds  very  closely  with  that 
derived  from  observations  in  civil  hospitals. 

The  statistics  of  amputation  in  the  late  War  of  the  Rebellion  also  confirm 
what  has  been  said:  thus  12,246  primary  amputations,  recorded  in  the 
Surgical  History  of  the  War,  gave  3992  deaths,  or  23.9  per  cent.,  while 
5501  intermediate  amputations  gave  1918  deaths,  or  34.8  per  cent.,  and 
2023  secondary  amputations  gave  584  deaths,  or  28.8. 

Causes  of  Death  after  Amputation  The  causes  of  death  after 

amputation  have  been  made  the  subject  of  special  study  by  several  writers, 
among  whom  may  be  particularly  mentioned  Malgaigne,  James,  Bryant, 
Holmes,  and  Birkett.  The  three  last-named  gentlemen  are  among  the  most 
recent  authorities  on  the  matter,  and  I  will  terminate  this  chapter  by  quot- 
ing some  of  the  conclusions  appended  to  their  excellent  papers.  Mr.  Holmes 
finds  from  examining  the  records  of  300  cases — 

"1.  That  a  considerable  proportion  of  cases  must  occur  in  hospital  prac- 
tice, in  which  death  is  really  inevitable,  although  it  is  not  known  to  be  so 
at  the  time  of  amputation  

"2.  That  of  the  fatal  cases  which  remain,  in  about  one-half  death  is  due 
mainly  to  previous  disease  or  injury. 

"3.  That  secondary  hemorrhage  is  hardly  ever  a  cause  of  death,  except 
in  persons  with  diseased  arteries. 

"4.  That  death  from  exhaustion  hardly  ever  occurs  without  previous 
disease,  obviously  proved  both  by  symptoms  and  post-mortem  appearances. 

"  5.  That  the  other  hospital  aff"ections  (erysipelas,  diffuse  inflammation, 
and  phagedaena  or  hospital  gangrene)  are  rare  in  subjects  previously  healthy, 
and  that,  as  a  rule,  they  only  prove  fatal  when  they  are  the  precursors  of 
pyaemia. 
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"G.  That  thcvofore  any  attempt  to  estimate  the  dangers  of  amputation 
in  hospital  practice,  or  to  diminish  its  mortality,  must  be  based  upon  a 
knowledge  of  the  conditions  under  which  pyauuia  occurs  in  cases  treated 
separately,  and  in  patients  congregated  in  hospital  wards."  {St.  George  s 
Hospital  Reports,  vol.  i.  pp.  321-322.)' 

Mr.  Bryant's  tables  likewise  include  300  cases,  and  from  his  "General 
Conclusions"  I  select  the  following: — 

"That  pyaemia  is  the  cause  of  death  in  42  per  cent,  of  the  fatal  cases, 
and  in  10  per  cent,  of  the  whole  number  amputated. 

"That  exhaustion  is  the  cause  of  death  in  33  per  cent,  of  the  fatal  cases, 
and  in  8  per  cent,  of  the  whole  number  amputated. 

"That  the  following  causes  of  death  are  fatal  in  the  annexed  propor- 
tions:— 

Of  fatal  casP8  Of  whole  number. 

Secondary  hemorrhage        .       .    7.0  per  cent.,  or  1 .66  per  cent. 
Thoracic  complications        .       .    5.6       "       "    1.33  " 
Cerebral  "  .       .    3.0       "       "      .66  " 

Abdominal       "  .       .    1.4       "       "      .33  " 

Renal  "  .       .    3.0       "       "      .66  " 

Hectic  "  .       .    3.0       "       "     .66  " 

Tranmatic        "  .       .7.0       "       "    1.66     "  — " 

Pyseviia  is  the  chief  cause  of  death  after  pathological  amputations,  after 
those  of  expediency,  and  after  primary  amputations  for  injury. 

Exhaustion  is  the  chief  cause  of  death  after  secondary  amputations  for 
injury,  and  ranks  next  to  pyaemia  as  a  cause  of  death  after  the  primary,  and 
those  classed  as  pathological.  (See  Med.-Chir.  Trans.,  vol.  xlii.  pp.  85-90.) 

Mr.  Birkett,  from  a  study  of  111  cases,  in  Avhich  the  operation  was  per- 
formed either  by  himself  or  under  his  direction,  concludes  that  a  "large 
proportion  of  the  patients  submitted  to  amputation,  when  inmates  of  a 
metropolitan  hospital,  are  the  subjects  of  more  or  less  advanced  chronic  dis- 
ease of  the  thoracic  or  abdominal  viscera,"  and  that  the  "chances  of  death 
after  operations  appear  to  depend  almost  entirely  upon  the  previous  state  of 
each  patient's  constitution."  (Guy^s  Hosj).  EejMrts,  3d  s.,  vol.  xv.  p.  599. )'^ 


CHAPTER  VI. 

SPECIAL  AMPUTATIONS. 

Upper  Extremity. 

Amputations  of  the  Hand — Amputations  of  different  parts  of  the 
hand  are  frequently  rendered  necessary  by  injuries,  or  by  diseases  of  the 
bone,  as  in  neglected  cases  of  whitlow.  "^As  no  mechanical  contrivance 
can  possibly  equal  the  natural  hand  in  utility,  it  should  in  all  cases  be  the 
surgeon's  object  to  save  as  much  as  possible;"  there  is  but  one  exception  to 
this  rule,  and  that  is  when  in  the  case  of  the  middle  fingers  it  becomes 

>  Mr.  Holmes's  second  paper,  based  on  500  cases  (St.  George's  Hospital  Reports,  vol. 
viii.),  confirms  the  above  conclusions.  '  ' 

2  In  my  article  on  Amputations,  in  the  International  Encyclopiedia  of  Snraeru  vol  i 
I  have  given  many  elaborate  tables  bearing  upon  the  mortality  and  causes  of  de'ath 
after  amputation,  tor  which  I  have  not  space  here. 
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Fio.  52. 


Amputation  of  part  of  a  fiuger  by  cut- 
tiug  from  above.  (Ebiohse.v.) 


necessary  to  go  as  high  as  the  first  interphalangeal  joint;  as  there  is  no 
special  flexor  tendon  for  the  proximal  phalanx,  it  will,  in  such  cases,  be 
usually  better  to  go  at  once  to  the  metacarpo-phalangeal  joint;  ))ut  in  the 
forefinger,  even  a  single  phalanx  will  be  of  use,  as  affording  a  point  of 
opposition  to  the  thumb,  while  the  proximal  phalanx  of  the  little  finger 
may  be  properly  preserved,  in  order  to  give  greater  symmetry  to  the  hand. 

Fingers. — The  fingers  may  be  amputated  at  any  of  their  joints,  or 
through  the  phalanges ;  if  the  latter  operation  be  decided  upon,  it  may  be 
done  by  cutting  suitable  flaps  with  a 
straight  bistoury,  and  dividing  the  bono 
with  cutting  pliers  or  a  small  saw.  Am- 
putation of  the  terminal  or  middle  pha- 
langes may  be  done  by  opening  the  joint 
from  the  back  of  the  finger,  dividing  cau- 
tiously the  lateral  ligaments,  disarticulat- 
ing, and  cutting  a  palmar  flap  of  sufficient 
length  to  cover  the  stump.  In  this  ope- 
ration it  must  alwa3"s  be  remembered  that 
the  prominence  of  the  knuckle  is  due  to 
the  upper  bone,  and  that  hence  the  incision 
must  be  made  below  the  knuckle,  or  it  will 
not  expose  the  joint.  The  palmar  flap  may 
be  made  first,  either  by  transfixion  or 
otherwise,  and  the  joint  opened  subse- 
quently; I  think,  however,  the  plan  first 
mentioned  is  the  best.  Another  method 
is  to  attack  the  joint  from  the  side,  cutting 
one  lateral  ligament,  disarticulating,  and  then  making  a  long  lateral  flap 
from  the  other  side  of  the  finger ;  this  has  been  particularly  recommended 
in  the  case  of  the  fore  and  little  fingers,  but  I  do  not  see  that  it  possesses 
any  advantage  over  the  common  palmar  flap  operation.  There  is  usually 
but  little  hemorrhage  after  the  removal  of  a  phalanx,  and  if  any  vessels 
bleed,  they  can  generally  be  controlled  by  means  of  torsion ;  in  some  cases, 
however,  the  digital  arteries  are  much  enlarged,  and  require  ligature. 

Amputation  at  the  Metacarpo-phalangeal  Joint  is  best  done  by  the  oval 
method,  though  it  may  also  be  conveniently  executed  by  making  two 
lateral  flaps.  In  the  oval  operation,  the  point  of  the  knife  is  entered  just 
below  the  knuckle,  on  the  back  of  the  hand,  and  the  blade  is  drawn  ob- 
liquely downwards  through  the  interdigital  web,  across  the  palmar  surface 
of  the  finger,  and  obliquely  upwards  to  the  point  of  commencement ;  a 
few  light  touches  of  the  knife  free  this  oval  flap,  and  disarticulation  is  then 
eff"ected  bv  cutting  the  extensor  tendon  (if  it  be  not  already  divided)  and 
the  lateral  ligaments.  In  the  case  of  the  forefinger  the  knife  should  be 
entered  on  the  radial  side,  and  in  the  case  of  the  little  finger  on  the  ulnar 
side,  instead  of  at  the  back  of  the  joint.  Some  difference  of  opinion  exists 
as  to  the  propriety  of  removing  the  head  of  the  metacarpal  bone  in  these 
amputations.  The  hand  may  indeed  be  rendered  more  S3anmetrical  by  its 
removal,  but  this  gain  of  symmetry  is  more  than  counterbalanced  by  the 
loss  of  firmness  and  strength  entailed ;  besides,  the  removal  of  the  head 
of  the  metacarpal  bone  exposes  the  patient  to  the  risk  of  inflammation 
and  suppuration  in  the  deep  tissues  of  the  palm,  and  thus  renders  the 
operation  more  serious  than  it  would  be  otherwise.  Hence,  if  the  meta- 
carpal bone  itself  be  uninjured,  its  head  should  be,  as  a  rule,  allowed  to 
remain;  if,  however,  it  be  decided  to  remove  it,  this  can  be  easily  effected 
by  cutting  it  with  strong  pliers  (Fig.  53),  the  section,  in  the  case  of  the 
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fore  and  little  fingers,  being  oblique,  so  as  to  give  a  tapering  form  to  the 
part  Avhen  it  is  healed. 

The  entire  thumb,  with  its  metacarpal  bone,  may  be  amputated  by 
making  an  oval  flap  from  the  palmar  surface  ;  in  the  case  of  the  left  thumb 
(Fig.  54),  the  joint  may  be  first  opened  by  an  oblique  incision  on  the  back 


Fig.  53. 


Fig.  54. 


Amputation  of  an  entire  finger.    (Sket.)  Amiiutation  of  the  left  thumb.  (Erichsen.) 

of  the  hand,  beginning  above  and  a  little  in  front  of  the  joint,  and  coming 
down  as  far  as  the  web  which  separates  the  thumb  from  the  forefinger ; 
the  palmar  flap  is  then  made  by  thrusting  the  knife  upwards  to  its  point 
of  entrance,  and  cutting  downwards  and  outwards.  In  am])utating  the 
right  thumb,  it  is  more  convenient  to  make  the  palmar  flap  first,  by  trans- 
fixion, the  remaining  steps  of  the  operation  being  done  subsequently.  The 
thumb  alone  is  almost  as  useful  as  the  other  four  fingers  together;  hence, 
in  operations  on  this  important  member,  no  part  should  be  sacrificed  that 
can  by  any  possibility  be  preserved. 

Amputation  through  one  or  more  metacari)al  bones  may  be  required, 
and  may  be  done  by  cutting  from  without  inwards  thick  flaps  of  sufficient 


Fig.  55. 


Partial  amputation  of  the  hand.    (From  a  patient  iu  the  Episcopal  Hospital.) 

dimensions  to  cover  the  parts  Avithout  undue  stretching.  In  making  these 
flaps,  the  palm  should  be  respected  as  much  as  possible,  the  necessary  in- 
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Fig.  56. 


cisions  being  preferably  made  through  the  dorsum  of  the  hand.  It  is  bet- 
ter to  leave  the  carpal  ends  of  the  metacarpal  bones,  so  as  to  avoid  opening 
the  wrist-joint.  Any  part  of  the  hand  that  can  be  kept,  should  be  scrupu- 
lously preserved,  as  even  a  single  finger,  with  the  thumb,  is  far  more  useful 
than  the  best  artificial  substitute.  Fig.  55,  from  a  case  formerly  under  my 
care  at  the  Episcopal  Hospital,  shows  the  result  of  an  operation  of  this 
kind.  If  a  metacarpal  bone  be  injured  without  injury  of  its  corresponding 
finger,  the  former  may  be  excised  while  the  latter  is  retained,  or  the  finger 
may,  perhaps,  be  adapted  to  another  metacarpal  bone  which  has  lost  its  own 
finger,  as  was  ingeniously  done  by  the  late  Prof.  Joseph  Pancoast. 

The  risks  of  amputation  below  the  carpus  are  slight,  7902  cases  referred 
to  in  the  third  volume  of  the  Surgical  History  of  the  War,  having  fur- 
nished but  198  deaths.  The  mortality  of  amputations  through  the  hand 
is,  according  to  these  figures,  less  than  3  per  cent. 

Amputations  of  the  Arm. 

1.  Amputations  at  the  Wrist. — The  hand  has  occasionally  been  removed 
at  the  carpo-metacarpal  articulation,  or  between  the  rows  of  carpal  bones; 
the  stumps  thus  formed  are,  however,  irregular,  and  the  carpal  bones  are 
apt  to  become  subsequently  diseased  and  to  require  removal.  Hence, 
when  it  is  necessary  to  invade  the  carpus  at  all,  it  is  better  to  go  at  once 
to  the  radio-carpal  joint,  and  amputate  at  the  wrist. 

Amputation  at  the  wrist-joint  may  be  conveniently  effected  by  the  cir- 
cular operation,  by  means  of  the  elliptical  incision,  by  making  oval  flaps 
cut  from  without  inwards,  or  by  cut- 
ting a  single  flap  from  the  palm  of  the 
hand.  The  resulting  stump  is  a  very 
good  one,  though  it  is  said  to  be  less 
suited  for  the  adaptation  of  an  artifi- 
cial limb  than  one  that  is  shorter.  Its 
principal  advantage  is  in  its  preserv- 
ing the  power  of  pronation  and  supi- 
nation, though  even  this  may  be  lost 
from  inflammatory  adhesions  binding 
together  the  radius  and  ulna.  Sixty- 
eight  cases  of  this  amputation  re- 
corded in  Dr.  Otis's  Surgical  History, 
gave  only  seven  deaths,  a  mortality 
of  but  10.4  per  cent. 

2.  Amputation  of  the  Forearm. — 
The  best  operation  in  this  locality  is, 
I  think,  the  circular ;  though  excellent 
stumps  may  be  produced  by  other 
plans,  especially  by  the  rectangular  flap  method  of  Mr.  Teale.  At  one 
time  I  was  in  the  habit  of  amputating  the  forearm  by  making  antero-pos- 
terior  flaps  cut  from  without  inwards,  but  having,  on  several  occasions, 
met  with  dangerous  secondary  hemorrhage  from  the  interosseous  artery, 
which,  in  this  operation,  is  apt  to  be  cut  obliquely,  I  have  been  led  to  pre- 
fer either  the  circular  or  Teale's,  in  neither  of  which  is  this  risk  so  apt  to 
be  encountered.  In  any  of  the  flap  operations,  particularly  in  the  lower 
third  of  the  forearm,  trouble  may  be  caused  by  the  tendons  projecting  from 
their  sheaths.  Under  such  circumstances,  the  surgeon  should  draw  them 
down,  and  cut  them  off  at  as  high  a  point  as  possible,  that  they  may  re- 
tract, and  not  interfere  with  the  healing  process.  Perhaps  the  most  bril- 
liant operation  on  the  forearm  is  that  in  which  a  dorsal  flap  is  cut  from 


Araputiitiou  at  the  wrist.  (Erichsen.) 
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without,  and  a  pahnar  flap  made  by  transfixion.  The  length  of  the  flaps 
should  be  proportion<>d  to  the  size  of  the  limb,  but  two  inches  may  be  given 
as  the  average.    Five  or  six  vessels  usually  require  ligature  in  amputations 


Fig.  57. 


Amputation  of  forearm  by  modified  circular  method.  (Bryant.) 

of  the  forearm,  and  of  these  the  interosseous  is  that  which  is  most  likelv 
to  give  trouble,  from  its  tendency  to  retract  between  the  bones,  in  which 
position  its  orifice  may  elude  detection. 

3.  Amputation  at  the  Elhoic  may  be  effected  by  either  the  circular  or 
elliptical  incision  ;  it  may  also  be  done,  though  less  conveniently,  by  making 
an  anterior  or  an  external  flap  by  transfixion.  It  is  sometimes  recom- 
mended to  leave  the  olecranon  in  place,  dividing  the  ulna  l)elow  it  with  a 
saw;  no  particular  advantage,  however,  attends  this  plan,  and  the  olecranon, 
if  left,  is  apt  to  become  necrosed,  and  to  interfere  with  the  healing  of  the 
stump.  Amputation  at  the  elbow  Avas  done  in  forty  cases  during  the  late 
war,  and  only  three  of  these  terminated  unsuccessfully. 

4.  Amputation  through  the  Arm. — The  arm  may  be  removed  at  any 
part,  and  by  any  of  the  methods  which  have  been  described  ;  those  which 
seem  to  me  the  best  are  the  oval  and  the  modified  circular.  The  bone, 
however,  is  situated  so  nearly  in  the  middle  of  the  liml),  that  an  elegant 
and  useful  stump  may  be  formed  by  any  operation,  and  indeed  the  arm  is 
frequently  indicated  as  the  typical  locality  for  making  double  flaps  by  trans- 
fixion, if  this  operation  be  resorted  to,  lateral  flaps  are  the  best,  "and  the 
outer  should  be  cut  first ;  the  principal  precaution  to  be  taken  is  to  divide 
the  musculo-spiral  nerve  with  a  clean  sweep  of  the  knife  around  the  back 
of  the  bone,  before  applying  the  saw.  In  amputating  the  arm.  the  possi- 
bility of  a  high  division  of  the  main  artery  must  be  remembered  ;  occa- 
sionally the  brachial  will  be  the  only  vessel  that  requires  ligature,  though 
usually  there  will  be  bleeding  from  six  or  seven,  or,  if  the  ])arts  have  been 
long  inflamed,  twelve  or  fifteen.  If  the  arm  be  amputated  verv  his-h  up, 
particularly  if  the  limb  be  muscular,  there  may  not  be  room  for  the\ppli- 
cation  of  the  tourniquet  in  the  usual  place ;  it  may  then  be  safely  applied 
to  the  axillary  artery,  the  arm  being  kept  extended,  so  as  to  make  the  head 
of  the  humerus  project  into  the  axilla,  where  it.  forms  a  firm  point  of  resist- 
ance against  which  to  exercise  pressure  ;  or  the  surgeon  may.  if  he  prefer 
have  the  subclavian  artery  compressed  as  it  passes  over  the  first  rib  bv 
means  of  a  wrapped  key  in  the  hands  of  an  assistant.  '  " 

Amputation  at  the  Shoulder-joint.— This  is  in  appearance  a  most 
formidable  operation,  and  yet  it  is  one  of  Avhich  the  result^  are  tolerably 
favorable.  Thus,  841  determined  cases,  recorded  in  Dr  Otis's  Suraical 
History,  gave  596  recoveries  and  24.5  deaths,  a  mortality  of  onfy  99  1  i^gr 
cent.  When  performed  for  other  than  traumatic  causes  it  is  ^tiiriuore  sue 
ce-ssful.  Amputation  at  the  shoulder-joint  may  be  practiced  in  sevln-il 
ways,  the  most  important  being  those  commonly  known  by  the  names  of 
Larrey,  Dupuytren,  and  Lisfranc. 

1.  Larrey^s  Method.— The  surgeon  enters  the  point  of  a  short  knife 
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beloAv  and  a  little  in  front  of  the  acromion  process,  and  makes  a  deep 
incision  about  three  inches  long,  in  the  direction  of  the  axis  of  the  arm. 
From  the  middle  of  this  incision,  two  others  are  made  obliquely  downwards 


58.  Fia.  59. 


Aniputatiou  at  shoulder-joint  by  Larroy's  method.  a  patient  in  the  Episcopal  Hospital.) 


(and  slightly  convex,  if  the  limb  be  muscular),  so  as  respective!}^  to  termi- 
nate at  the  points  where  the  anterior  and  posterior  folds  of  the  axilla  end 
in  the  tissues  of  the  arm ;  it  is  usually  directed  that  the  anterior  incision 
should  be  made  first,  as  the  posterior  circumflex  artery  is  larger  than  the 


Fig.  go. 


Amputation  at  shoulder-joint ;  Dupuytreu's  method.  (Bryant.) 


anterior,  but  if  the  subclavian  be  well  commanded  over  the  first  rib,  there 
need  be  no  fear  of  hemorrhage,  and  it  will  then  be  most  convenient  to  make 
the  posterior  incision  first,  that  its  position  may  not  be  obscured  by  bleed- 
ing from  the  other.  The  surgeon  next  disarticulates,  rotating  the  arm  first 
outwards  so  as  to  make  tense  the  subscapular  muscle,  which  he  divides 
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with  a  perpendicular  stroke  of  the  knife,  then  cutting  the  capsule  and  the 
tendon  of  the  long  head  of  the  biceps,  and  finally  rotating  the  arm  inwards 
so  as  to  reach  the  supra-spinatus  and  infra-spinatus  muscles,  and  the  teres 
minor.  The  lateral  incisions  are  lastly  connected  by  a  transverse  cut  through 
the  tissues  of  the  arm,  either  from  without  or  from  within.  Before  this  final 
incision  (which  divides  the  brachial  artery)  is  made,  an  assistant  should 
slip  his  thumb  into  the  wound  and  control"  the  vessel,  which  may  always 
be  found  in  the  first  muscular  interspace  from  the  anterior  edge  of  the 
axilla  ;  the  limb  being  removed,  the  vessels  are  to  be  secured,  and  the  edges 
of  the  wound  brought  together  so  as  to  make  a  linear  cicatrix.  The  appear- 
ance of  the  stump  resulting  from  this  operation  is  well  shown  in  the  accom- 
panying illustration  (Fig.  59),  from  the  photograph  of  a  patient  on  whom 
I  performed  this  amputation  at  the  Episcopal  Hospital. 

2.  Dupaytre7i's  Method. — This  method  consists  in  making,  either  by 
transfixion  or  from  without  inwards,  a  large  flap,  embracing  almost  the 
whole  of  the  deltoid  muscle,  then  disarticulating,  and  finally  cutting  a  short 
flap  (in  which  is  the  vessel)  from  the  inside  of  the  arm.  This  operation  is 
more  quickly  performed  than  Larrey's,  but  makes  a  larger  wound,  and  is 
not,  I  think^  as  generally  applicable.  In  either  method  the  principal  diffi- 
culty is  in  disarticulating,  to  accomplish  which  (in  the  case  of  fracture  pre- 
venting the  use  of  the  arm  as  a  lever  in  effecting  rotation)  it  may  be 
necessary  to  introduce  the  forefinger  of  the  left  hand  into  the  capsule,  and 
forcibly  drag  down  the  head  of  the  bone  so  as  to  expose  the  ligamentous 
attachments.  In  making  the  deltoid  flap  by  transfixion,  the  knife  should 
be  entered  about  an  inch  in  front  of  the  acromion  process,  and,  being  pushed 
directly  across  the  joint  and  capsule,  should  be  brought  out  at  the  posterior 

fold  of  the  axilla.  As  in  Larrey's  opera- 
tion, an  assistant  should  slip  his  thumb 
into  the  wound,  and  secure  the  artery 
before  the  final  incision  is  made. 

3.  Lisfranc''s  Operation  consists  in 
making  antero-posterior  flaps,  which 
come  together  very  much  as  the  inci- 
sions in  Larrey's  method,  over  which  it 
presents  no  particular  advantage.  The 
shoulder-joint  can  also  be  reached  by  a 
circular  incision,  as  practised  by  Vel- 
peau  and  others,  and  in  fact  all  con- 
ceivable varieties  of  amputation  at  this 
point  have  been  employed,  and  claimed 
as  the  best  by  different  surgeons,  though 
those  which  I  have  described  have  been 
most  generally  adopted. 

Amputation  above  the  Shoulder,  or 
amputation  of  the  arm  with  a  part  or  the 
whole  of  the  scapula,  and  perhaps  a 
portion  of  the  clavicle,  is  occasionally 
required  in  cases  of  accident  or  of  dis- 
ease. No  special  rules  can  be  given  for 
the  performance  of  this  operation,  to 
which,  whenever  possible,  excision  of 
the  parts  concerned  is  to  be  preferred. 
In  cases  of  injury,  the  surgeon  must 

ResuU  of  amputation  by  Dupuytren's  method.  l^^^^e  his  flaps  aS  bcst  he  may,  in  vieW 
(From  a  patient  in  the  Episcopal  Hospital.) 

of  the  extent  and  direction  of  the  lacera- 
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tion,  and  in  cases  of  amputation  for  tumors,  etc.,  must  be  guided  l)y  the 
size  and  shape  of  the  morbid  growth.  The  results  of  this  operation  have 
been  more  favorable  than  might  have  been  anticipated:  at  least  15^  cases 
are  on  record,  which,  though  the  arm  and  a  part  or  the  whole  of  the  scapula 
were  torn  off  by  accidental  violence,  terminated  favorably,  while  5'7  cases 
in  Avhich  the  arm  and  part  or  all  of  the  scapula,  with  or  without  a  portion 
of  the  clavicle,  were  removed  by  the  surgeon  at  the  same  operation,  gave 
42  recoveries  and  only  14  deaths,  the  result  in  the  remaining  case  being 
uncertain. 


Table  of  Amputations  above  the  Shoulder. 


No. 

Operator. 

Eesult. 

No. 

Operator. 

Result. 

No 

Operator. 

Kesult. 

1 

Asiari, 

Cured. 

20 

Gundrum, 

Cured. 

39 

O'Grady, 

Cured. 

2 

Bland, 

( ( 

21 

Hamilton, 

K 

40 

Parise, 

3 

Bower, 

( t 

22 

Hayward, 

(( 

41 

Id. 

£  £ 

4 

Brice, 

(  c 

23 

Heath, 

l( 

42 

Id. 

Died. 

5 

Brown, 

24 

Hendry, 

(( 

43 

Pirondi, 

6 

Buchanan, 

Died. 

25 

Herr, 

Died. 

44 

Ross, 
Soupart, 

Cured. 

7 

Buscli, 

Cured. 

26 

Humphry, 

? 

45 

8 

Charles, 

27 

Hunter, 

Died. 

46 

Syme, 

9 

Clot, 

i  ( 

28 

.Jackson, 

u 

47 

Tirifahy, 

( ( 

10 

Crosby, 

29 

Jessop, 

Cured. 

48 

Twitchell, 

(  £ 

11 

Cuming, 

30 

Langenbeck 

Died. 

49 

Watson, 

(  i 

12 

Despres, 

( 1 

31 

Lewis, 

(( 

50 

Id. 

13 

Esmarch, 

i  ( 

32 

Lund, 

Cured. 

51 

Wheelhouse 

i  i 

14 

Fayrer, 

Died. 

33 

McClellan, 

£  t 

52 

Whishaw, 

15 

Fergusson, 

Cured. 

34 

McGill, 

Died. 

53 

Wood, 

16 

Id. 

Died. 

35 

Macleod, 

54 

Id. 

17 

Gaetani-Bey 

Cured. 

36 

McLeod, 

55 

Young, 

£  £ 

18 
19 

Gilbert, 
Gross, 

37 
38 

Mussey, 
Niepce, 

Cured. 

56 

2 

£  £ 

Died. 

57 

3 

Lower  Extremity. 

Amputations  of  the  Foot  The  phalanges  of  the  toes  seldom 

require  amputation,  but,  if  necessary,  this  little  operation  may  be  con- 
veniently done,  as  in  the  case  of  the  fingers,  by  opening  the  joint  from  the 
dorsum,  and  covering  the  stump  with  a  plantar  flap. 

Amputation  at  the  Metatarso-x)halangeal  Joint  is  best  done  by  the  oval 
incision.  It  must  be  remembered  that  the  web  reaches  about  half-way 
between  the  joint  and  the  end  of  the  toe  ;  hence  the  incision  must  be  placed 
high,  or  the  joint  will  be  missed.  Disarticulation  is  facilitated  by  forcibly 
flexing  the  toe,  and  dividing  the  extensor  tendon  by  a  transverse  incision. 
It  is  sometimes  recommended  that  in  amputating  the  great  toe,  the  head  of 
the  metatarsal  bone  should  be  also  removed ;  I  do  not  think  this  desirable, 
as  by  so  doing  a  very  important  point  of  support  to  the  arch  of  the  foot  is 
taken  away,  an  evil  which  would  not  be  compensated  for  by  the  greater 
symmetry  of  the  resulting  stump. 

"  Amputation  of  the  Great  Toe,  with  a  part  or  the  whole  of  its  Metatarsal 
Bone,  may  be  required.    If  the  anterior  portion  or  head  only  is  to  be 

'  The  late  Dr.  Stephen  Rogers  collected  12  casfes  in  papers  published  in  the  American 
Journal  of  the  Medical  Sciences  for  October,  1868,  and  the  New  York  Medical  Journal  for 
December,  1870.  Additional  cases  have  been  since  reported  by  Kathaletzky,  Ellis- 
Jones,  George,  and  Ogilvie.  The  result  in  Dr.  George's  case  I  do  not  know,  but  all 
the  rest  are  said  to  have  terminated  successfully. 

2  Surgeon  at  Pennsylvania  Hospital.  ^  Surgeon  referred  to  by  Dr.  Otis. 
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removed,  an  oval  incision  mav  be  emploved,  which  is  prolonged  backvyards 
for  a  sufficient  distance  on  the  side  or  back  of  th(!  foot.  The  bone  may  be  di- 
vided bv  cutting  pliers  or  by  a  chain  saw.  If  the  whole  bone  is  to  be  removed, 
it  is  better  to  shape  an  antero-lateral  flap,  by  entering  the  knife  on  the  back 
of  the  foot,  between  the  first  and  second  metatarsal  bones,  and  on  a  level 
with  the  tarso-metatarsal  joint,  cutting  forwards  to  the  ball  of  the  toe,  then 
across  to  a  point  corresponding  to  the  position  of  the  web,  and  then  back- 
wards again  along  the  inner  edge 


Fig.  62. 


Removal  of  metatarsal  boue  of  great  toe  ;  flap 
formed;  joint  being  opened.  (Erichsen.) 


of  the  sole;  this  flap  is  dissected 
up,  taking  care  to  keep  it  as  fleshy 
as  possible.  The  knife  is  then  re- 
entered between  the  metatarsal 
bones,  and  made  to  cut  directly 
forwards  through  the  web.  Then 
pressing  the  toe  away  from  the 
next  one,  the  surgeon,  with  the 
point  of  his  knife,  cautiously  elfects 
disarticulation,  and  separates  the 
part  to  be  removed,  taking  care 
not  to  wound  the  dorsal  artery  of 
the  foot.  Hemorrhage  having  been 
checked,  the  flap  is  brought  down 
and  attached  by  points  of  suture 
in  the  usual  way. 

Amputation  of  the  Fifth  Meta,- 
tarsal  Bone  may  be  efli'ected  by  the 
oval  incision,  made  so  as  to  avoid 
woanding  the  sole.  The  point  of 
the  oval  is  usually  made  on  the 
dorsum  of  the  foot,  and  may  be 
extended  in  a  curve  downwards 
thus  forming  a  curved  triangular 
more  space.    A  somewhat  similar 


and  outwards  to  the  edge  of  the  sole, 
flap,  which  is  dissected  down  to  give 

modification  of  the  oval  incision  is  practised  by  A.  Guerin,  in  amputating 
the  metatarsal  bone  of  the  great  toe. 

Amputation  of  two  or  more  of  the  Metatarsal  Bones  may  be  conveni- 
ently done  by  the  oval  operation,  the  point  of  the  oval  beginning  on  the 
dorsum  above  the  joint  at  which  disarticulation  is  to  be  efi"ected,  and  its 
branches  spreading  to  embrace  the  requisite  number  of  toes. 

Amputation  through  the  Continuity  of  all  the  Metatarsal  Bones  is  best 
done  by  cutting  a  short  dorsal  and  a  long  plantar  flap,  the  latter  of  which 
may  be  made,  if  preferred,  by  transfixion,  sawing  the  bones  on  the  same 
level,  and  bringing  up  the  long  flap,  so  as  to  free  the  cicatrix  from  pressure 
in  walking.    The  resulting  stumj)  is  well  formed  and  useful. 

Amputation  of  the  Entire  Metatarsus  (which  is  said  to  have  been  prac- 
tised by  the  North  American  Indians  as  a  means  of  preventing  the  escape 
of  prisoners)  may  l)e  eftected  by  making  a  long  plantar  and  a  short  dorsal 
flap.  The  general  line  of  the  articulation  is  irregularly  oblique,  the  base  of 
the  first  metatarsal  being  much  lower  than  that  of  the  fifth.  The  second 
metatarsal  dips  in  between  the  first  and  third,  while  this  again  articulates 
at  a  lower  level  than  the  fourth  'or  fifth.  The  plantar  flap  mav  be  cut  first 
from  without  inwards,  as  directed  by  Mr.  Hey,  or  disarticulation  mav  be 
effected  first,  and  the  long  flap  made  last,  as  practised  by  Lisfranc.  The 
guides  to  the  articulation  are  the  prominent  tuberosity  of  the  fifth  and 
the  tubercle  of  the  first  metatarsal  bone  (Lisfranc),  or"  the  tuberosity  of 
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Fig.  63. 


the  fifth  metatarsal,  and  tlio 
prominence  of  the  scaphoid 
(Hey).  The  French  opera- 
tion is  a  pure  disarticulation, 
but  Hey  sawed  across  the 
projecting  internal  cuneiform 
bone.  This  amputation  is 
somewhat  difficult  of  execu- 
tion, and  is  now  seldom  per- 
■^rmed. 

Chopart's  Amputation  re- 
moves all  of  the  tarsus  except 
the  astragalus  and  the  calca- 
neura.  As  in  the  case  of  the 
last  described  operatiorf,  the 
plantar  flap  may  be  made 
first,  or  not  until  after  disar- 
ticulation has  been  effected ; 

the  former  plan  is,  in  some  Amputation  at  the  taiso-metata,-.al  joiat.  (Sk.v.) 

respects,  the  best,  as  allowing 

the  flap  to  be  more  regularly  shaped.  The  incision  should  start  on  the  out- 
side of  the  foot  from  a  point  midway  between  the  external  malleolus  and  the 
tuberosity  of  the  fifth  metatarsal  bone,  and  on  the  inside  from  a  point  about 
half  an  inch  behind  the  prominence  of  the  scaphoid.  Disarticulation  may 
l)e  much  facilitated  by  forcil)ly  bending  the  foot  dowai,  so  as  to  make  tense 
the  anterior  ligaments  of  the  joint.  The  scaphoid  bone  has  often  been  left, 
unintentionally,  in  performing  this  operation,  the  resulting  stump  being 
nevertheless  quite  satisfactory.  Care  must  be  taken,  in  the  after-treatment, 
to  prevent  retraction  of  the  heel,  which  is  apt  to  occur,  and  which  may  re- 
quire division  of  the  tendo  Achillis.  Mr.  Hancock  has  collected  152  cases 
of  Chopart's  amputation,  of  which  120  resulted  in  recovery  with  serviceable 
stumps,  2  in  re-amputation,  and  11  in  death,  while  in  15  the  result  as  regards 
utility  of  the  limb  was  uncertain,  and  in  4,  though  life  was  preserved,  the 
stumps  were  not  satisfactory.    The  mortality  is  thus  only  t.2  per  cent. 

Sub-astragaloid  Amputation. — In  this  operation  all  the  bones  of  the  foot 
are  removed  except  the  astragalus.  Lisfranc  did  this  amputation  by  cutting 
a  dorsal  flap,  Lignerolles  with  two  lateral  flaps,  and  Malgaigne  by  taking  a 
single  flap  from  the  inner  part  of 
the  plantar  surface.  The  best  plan, 
however,  and  that  which  I  have 
myself  followed,  is  to  make  a  flap 
from  the  heel,  as  in  Syme's  opera- 
tion (to  be  presently  described), 
which  flap  is  then  brought  over 
the  astragalus  and  attached  to  a 
short  dorsal  flap  in  front.  Mr. 
Hancock  has  collected  twenty-two 
cases  of  this  operation,  the  results 
of  which  appear  to  have  been  usu- 
ally satisfactory. 

Pirogoff'^s  Amputation. — In  this 
operation  the  whole  of  the  foot  is 
taken  away  except  the  posterior  part  of  the  os  calcis,  which  is  brought  up 
and  placed  in  contact  with  the  sawn  extremities  of  the  tibia  and  fibula,  from 


Chopan's  amputation.  (Bry.ant.) 
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which  the  malleoli  have  been  removed.^  The  operation  is  thus  done :  a 
somewhat  ()l)li(iue  incision,  convex  forwards,  is  carried  across  the  sole  of  the 
foot  from  one  malleolus  to  the  other,  and  the  flap  thus  marked  out  dissected 
backwards  for  about  a  quarter  of  an  inch ;  a  second  incision,  slightly  con- 
vex forwards,  is  then  made  across  the  front  of  the  ankle,  so  as  to  open  the 
joint;  the  astragalus  is  next  disarticulated,  when  the  surgeon,  applying  a 


Fig.  65.  Fig.  66. 


Pirogoff's  amputation.  Application  of  saw  to  os  calcis.  Bony  union  between  calca- 

(Erichsen.)  neum  and  tibia,  after  Pirogoff's 

amputation.  (Hewson.) 


narrow-bladed  saw  or  a  "  Butcher's  saw"  to  the  upper  and  posterior  part  of 
the  calcaneum,  behind  the  astragalus,  divides  it  obliquely  downwards,  in 
the  line  of  the  plantar  incision.  The  malleoli  and  articulating  surface  of 
the  tibia  are  then  likewise  sawn  off,  and  the  two  cut  surfaces  of  bone  ap- 
proximated. If  Butcher's  saw  be  used,  the  position  of  the  blade  may  be 
reversed  for  the  latter  part  of  the  operation,  so  as  to  saw  off  the  malleoli 
from  behind  forwards.  This  amputation  makes  an  admirable  stump,  the 
remaining  portion  of  the  calcaneum  becoming  firmly  attached  to  the  bones 
of  the  leg,  and  the  natural  length  of  the  limb  being  retained.  It  is  par- 
ticularly adapted  to  cases  of  injury,  though  it  may  also  be  employed  in 
those  of  disease,  provided  that  the  os  calcis  itself  be  not  involved.  Hancock 
has  collected  TO  cases  of  Pirogoff's  amputation,  done  by  British  surgeons, 
death  occurring  in  only  6,  while  a  useful  stump  is  known  to  have  resulted 
in  51.  Five  required  re-amputation.  Seventy-seven  operations  collected 
from  all  sources  by  Gross  (of  Nancy)  and  Pasquier,  gave  only  eight  deaths, 
while  useful  limbs  were  known  to  have  been  obtained  in  4-4  cases.  Stephen 
Smith  and  Hewson  have  particularly  investigated  the  merits  of  Pirogoff's 
amputation,  and  the  latter  believes  it  to  be,  in  one  point,  superior  to  any^ 
operation  done  higher  up,  in  that  it  enables  the  patient  to  run  upon  his 
stump  as  well  as  Avalk.  The  accompanying  cut  (Fig.  66),  from  Hewson's 
paper,  shows  very  well  the  bony  union  l)et\veen  the  calcaneum  and  the  tibia 
in  a  successful  case  of  this  operation.  The  same  precautions  as  to  retraction 

1  Sir  W.  Fergusson,  Prof.  Agnew,  and  Dr.  Quimby  have  modified  this  operation  by- 
leaving  the  malleoli  and  pressing  up  the  sawn  os  calcis  between  them.  I.  S.  Wio-ht 
of  Brooklyn,  saws  through  the  calcaneum,  and  then  removes  the  foot  aiid  "malfeoli 
together,  without  disarticulating. 

2  Mr.  Syrae  also  claimed  this  advantage  for  his  operation  at  the  ankle-joint. 
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of  the  heel  are  necessary  in  the  after-treatment  of  this,  as  in  that  of  Chopart's 
operation  ;  the  purpose  was  well  accomplished  in  Hewson's  case  by  apply- 
ing a  weight  of  four  or  five  pounds  to  the  back  of  the  leg,  by  means  of  a 
broad  strip  of  adhesive  plaster. 

Amputation  at  the  Ankle-joint  (Syme^s  Operation). — The  following  is 
Mr.  Syme's  own  description  of  this  operation:  "The  foot  being  held  at 
a  right  angle  to  the  leg,  the  point  of  a  common  straight  bistoury  should 
be  introduced  immediately  below  the 

fibula,  at  the  centre  of  its  malleolar  Fig.  67. 


projection,  and  then  carried  across 
the  integuments  of  the  sole  in  a 
straight  line  to  the  same  level  on 
the  opposite  side.  The  operator 
having  next  placed  the  fingers  of 
his  left  hand  upon  the  heel,  and  in- 
serted the  point  of  his  thumb  into 
the  incision,  pushes  in  the  knife  with 
its  blade  parallel  to  the  bone,  and 
cuts  close  to  the  osseous  surface, 
at  the  same  time  pressing  the  flap 
backwards  until  the  tuberosity  is 
fairly  turned,  when,  joining  the  two 
extremities  of  the  first  incision  by  a 
transverse  one  across  the  instep,  he 
opens  the  joint,  and  carrying  his 
knife  downwards  on  each  side  of  the 
astragalus,  divides  the  lateral  liga- 
ments, so  as  to  complete  the  disar- 
ticulation. Lastl}',  the  knife  is  drawn 
round  the  extremities  of  the  tibia 


and  fibula,  so  as  to  expose  them  suffi- 
ciently for  being  grasped  by  the  hand  and  removed  by  the  saw.  After 
the  vessels  have  been  tied,  and  before  the  edges  of  the  wound  are  stitched 
together,  an  opening  should  be  made  through  the  posterior  part  of  the 
flap,  where  it  is  thinnest,  to  afford  a  dependent  drain  for  the  matter,  as 
there  must  always  be  too  much  blood  retained  in  the  cavity  to  permit  of 
union  by  the  first  intention." 

This  operation  has  been  varied  by  other  surgeons,  some  making  the  heel 
flap  longer,'  and  others  shorter,  than  directed  by  Syme  himself.  Again, 
some  only  dissect  back  the  flap  to  the  point  of  the  heel,  dividing  the  tendo 
Achillis  and  completing  the  separation  of  the  calcaneum  after  disarticula- 
tion. However  it  be  done,  an  excellent  stump  results,  provided  that  care 
be  taken  to  keep  close  to  the  bone  in  making  the  heel  flap,  so  as  not  to 
destroy  its  vascular  connections.  The  death-rate  of  Syme's  operation  is 
but  small,  219  cases  collected  by  Hancock  having  given  but  17  fatal  termi- 
nations, a  mortality  of  less  than  8  per  cent.  The  stump  is,  according  to 
Stephen  Smith,  better  than  that  of  Pirogoff's  operation,  for  use  with  an 
artificial  limb.  Macleod  and  J.  Bell  modify  Syme's  operation  by  preserving 
the  periosteum  of  the  os  calcis. 

Other  Amputations  on  the  Foot. — Mr.  Hancock  has  ingeniously  combined 
Pirogoff''s  with  the  subastragaloid  amputation,  preserving  the  ankle-joint 

1  Dr.  J.  A.  Wyeth,  of  New  York,  has  shown,  by  numerous  dissections,  tliat  the 
chief  blood  supply  to  the  lieel  flap  is  from  the  calcaneal  branches  of  the  external 
plantar  artery,  and  that  hence  a  lony  flap  is  more  likely  to  preserve  its  vitality  than 
a  sliort  one. 
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and  bringing-  the  sawn  surface  of  the  os  calcis  into  contact  with  a  transA^erse 
section  of  the  astragalus;  in  this  operation  the  head  of  the  hitter  bone  is 
also  removed.  In  the  course  of  lectures  (before  the  Royal  College  of 
Surgeons),  published  in  the  Lancet  for  1866,  in  which  this  operation, 
which  may  be  called  Hancock^s,  is  described,  the  same  surgeon  ably  advo- 
cates the  propriety  of  looking  upon  the  foot  as  a  whole,  for  operative  pur- 
poses, and  of  dividing  the  tarsal  bones  with  a  saw,  without  regard  to  the 
position  of  the  joints,  taking  care  merely  to  remove  all  parts  that  are 
diseased  or  irretrievably  injured.  This  is  a  revival  of  the  old  teaching  of 
Mayor,  of  Lausanne,  and,  though  contrary  to  the  generally  received  views 
of  modern  surgery,  is,  I  think,  founded  in  reason;  acting  upon  this  prin- 
ciple, I  myself  in  one  case  removed  the  front  portion  of  the  foot,  sawing 
through  the  scaphoid  bone,  the  posterior  part  of  which  was  healthy,  and 
removing  the  anterior  diseased  surface  of  the  calcaneuni ;  the  case  did 
perfectly  well.  By  this  proceeding  amputations  of  the  tarsus  are  greatly 
simplified,  it  being  merely  requisite  to  make  antero-posterior  flaps  of  suffi- 
cient size,  and  to  saw  off  the  diseased  or  injured  parts  of  the  foot.  Tripier, 
of  Lyons,  has  modified  the  subastragaloid  operation  by  leaving  the  upper 
part  of  the  calcaneum,  which  he  saws  through  on  a  level  with  the  susten- 
taculum tali,  and  at  right  angles  to  the  axis  of  the  leg;  the  external  inci- 
sions are  made  as  in  Chopart's  amputation.  A  further  modification  of 
Pirogolf  s  method  has  been  devised  by  Mikulicz,  who  removes  the  astrag- 
alus and  calcaneum,  sawing  through  the  scaphoid  and  cuboid,  and  approxi- 
mating the  anterior  tarsus  to  the  resected  ends  of  the  tibia  and  fibula;  the 
resulting  stump  somewhat  resembles  the  foot  of  pes  equinus} 

Tlie  statistics  of  amputations  of  the  foot  and  ankle  are  quite  favorable ; 
thus,  in  our  late  war,  1398  determined  amputations  of  the  toes  and  foot 
gave  81  deaths,  or  5.7  per  cent.,  and  159  of  the  ankle-joint  gave  40  deaths, 
or  25.1  per  cent.'^ 

Amputations  of  the  Leg. — The  leg  may  be  amputated  at  any  part, 
the  rule  being  to  give  the  patient,  in  every  case,  as  long  a  stump  as  possible. 
It  was  formerly  customary,  in  the  case  of  laboring  men,  who  could  not 
afford  to  procure  costly  artificial  limbs,  to  amputate  just  below  the  tubercle 
of  the-  tibia,  that  a  peg  might  be  adapted  which  would  press  on  the  front 
of  the  knee ;  but  by  using  a  short  peg  with  a  socket,  the  limb  can  be  fixed 
in  the  extended  position,  so  that  the  benefits  of  a  long  stump  can  now  be 
equally  well  given  to  patients  in  all  conditions  of  life. 

Amputation  at  the  Loiuer  Third  of  the  Leg  may  be  conveniently  per- 
formed by  the  ordinary  circular  method,  or  by  making  two  lateral  flaps 
principally  composed  of  skin,  and  dividing  the  muscles  by  a  circular  incision 
a  short  distance  above. 

Amputation  at  the  Middle  or  Upper  Part  of  the  Leg,  provided  that  the 
limb  be  not  too  muscular,  may  be  done  by  the  common  double-flap  method, 
a  short  anterior  skin  flap  being  cut  from  without  inwards,  and  a  long 
posterior  flap  by  transfixion.  When  the  calf  of  the  leg  is  verv  large,  this 
plan  gives  an  unwieldy  posterior  flap,  which  must  be  trimmed  before  ad- 
justment, and  is  even  then  clumsy  and  troublesome;  hence  in  such  cases 
the  flap  should  be  cut  from  without  inwards,  or  better  still,  Sedillot's  or 
Lee's  method  may  be  adopted.    SedilloVs  plan  consists  in  cutting  bv  trans- 

1  A  claim  of  priority  in  the  introduction  of  this  operation  has  recently  been  made 
by  Skliftbssowsky  on  behalf  of  his  countryman  Wladiininoff. 

2  Larger's  tables,  however,  derived  principally  from  French  sources,  o-ive  a  less 
favorable  picture — 149  complete  amputations  of  the  foot  havino  furnished  but  90 
recoveries,  and  80  partial  amputations  but  57  recoveries.  ° 
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fixion  a  single  flap  from  the  outside  of  the  limb,  while  the  tissues  on  the 
inside  are  divided  by  a  transverse  incision  slightly  convex  forwards;  after 
sawing-  the  bones,  the  large  flap  is  brought  around  and  attached  l)y  stitches, 
forming  a  beautiful  stump.  Zee's  method,  like  that  of  Teale,  consists  in 
making  rectangular  flaps,  of  which,  however,  the  longer  is  formed  from 
the  tissues  of  the  calf;  it  embraces  only  the  superficial  layer  of  muscles, 
the  deep  \a,ye\'  being  transversely  divided  on  a  level  with  the  line  of  the 
short  flap. 

In  whatever  way  the  flaps  are  formed,  the  bones  nmst  be  cleared  for  the 
saw  by  a  circular  sweep  of  the  knife,  and  in  cutting  between  the  bones 
special  care  must  be  taken  not  to  turn  the  edge?  of  the  knife  upwards,  lest 
the  tibial  arteries  should  be  cut  at  too  high  a  point — an  accident  which  by 
the  subsequent  retraction  of  the  vessels  might  cause  trouble  in  arresting 


Fk;.  68. 


Flap  amputatiou  of  the  leg.  (Erichsen.) 


the  hemorrhage.  In  sawing  the  bones,  the  fibula  may  properly  be  divided 
half  an  inch  higher  than  the  tibia;  it  is  often  recommended  to  saw  the  edge 
of  the  latter  obliquely,  under  the  impression  that  it  is  thus  less  likely  to 
perforate  the  anterior  flap;  I  believe,  however,  that,  except  from  undue 
tension,  this  accident  is  not  likely  to  occur,  and  that  the  risk  of  necrosis  is 
increased  by  the  oblique  division  of  the  tibial  spine.  If  it  be  done  at  all, 
it  is  best  done  by  rounding  off  the  bone  with  a  Butcher's  saw,  as  has  been 
advised  by  Mr.  Porter,  of  Dublin.  A  preferable  plan  is,  I  think,  to  pre- 
serve a  short  flap  of  periosteum,  which  is  allowed  to  fall  over  the  sawn 
surface  of  the  tibia,  as  recommended  by  Oilier,  of  Lyons. 

Four  or  five  arteries  usually  must  be  tied  in  amputations  of  the  leg,  and 
in  cases  where  the  vessels  are  enlarged  by  the  inflammatory  process  a 
much  larger  number  may  need  ligature;  while,  on  the  other  hand,  if  the 
section  be  made  above  the  origin  of  the  tibials,  the  popliteal  alone  may 
require  attention.  A  great  deal  of  trouble  is  occasionall}''  (!xperienced  in 
endeavoring  to  secure  the  anterior  tibial,  owing  to  its  retraction  above  the 
section  of  the  interosseous  membrane.  A  very  good  plan  in  such  a  case 
is  to  turn  the  patient  on  his  face,  when  the  weight  of  the  vstump  will  tend 
to  extend  the  limb,  thus  bringing  the  artery  into  the  direction  of  a  straight 
line,  and  making  it  much  easier  of  access.  For  all  amputations  of  the  leg 
or  parts  below,  the  tourniquet  may  be  conveniently  applied  to  the  popliteal 
artery,  a  large  compress  being  placed  over  the  vessel,  and  the  plate  of  the 
instrument  fixed  at  a  point  diametrically  opposite,  above  the  knee. 

Amputation  at  the  Knee-joint  is  comparatively  a  modern  opera- 
tion.   Its  introduction  into  general  surgical  practice  is  principally  due  to 
the  efl"orts  of  Velpeau,  though  it  has  probably  been  more  frequently  resorted 
to  in  Great  Britain  and  in  this  country  than  on  the  continent  of  Europe. 
9 
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It  may  be  done  by  either  the  circular  or  the  elliptical  incision,  or  by  means 
of  flaps. 

Elliptical  Method.— In  this  operation,  which  bears  the  name  of  Baudens, 
the  surgeon  enters  his  knife  three  fingers'  breadth  below  the  tuberosity  of 
the  tibia,  cutting  at  first  transversely,  then  obliquely  upwards  and  around 
the  limb  to  a  point  iu  the  popliteal  space  one  finger's  length  above  the 
joint;  the  incision  then  passes  transversely  across  the  back  of  the  limb, 
and  is  continued  obliquely  downwards  to  its  point  of  commencement. 
This  oval  flap  is  dissected  iip  to  the  line  of  the  joint,  and  disarticulation  is 
easily  effected  by  severing  the  ligamentum  patellae,  and  the  lateral,  crucial, 
and  posterior  articular  ligaments.  The  semilunar 
cartilages  are  usually  removed,  though  A.  Gu^rin 
advises  that  they  be  allowed  to  remain.  The 
articular  cartilage  may  properly  be  left,  though, 
if  preferred,  it  may  be  removed  by  sawing  around 
the  condyles  of  the  femur  with  Butcher's  saw,  or 
the  condyles  themselves  may  be  removed  in  the 
same  way;  the  statistics  of  the  operation  show, 
however,  according  to  Dr.  Brinton,  that  it  is  rather 
better  to  allow  the  condyles  to  remain.  Some 
difference  of  opinion  prevails  as  to  Avhether  or  no 
the  patella  should  be  removed.  I  think,  with  Mr. 
Erichsen  and  Mr.  Pollock,  that  it  is  better  to 
retain  it,  and  its  retraction  may  be  prevented,  as 
suggested  by  the  first-named  surgeon,  by  turning 
uj)  the  flap  and  dividing  the  insertion  of  the  quad- 
riceps femoris  muscle. 

Anterior  Flap  Method. — This,  which  is  the  best 
of  the  flap  methods,  consists  in  making  a  long, 
rather  square,  cutaneous  flap  from  the  front  of  the 
leg,  disarticulating,  and  cutting  a  short  posterior 
flap  by  transfixion.  The  posterior  jiap  method,  in 
which  a  large  fleshy  flap  is  formed  from  the  calf, 
is  easier  of  execution,  but  less  satisfactory  in  its 
results.  The  lateral  flap  method,  of  Rossi,  was  a 
good  deal  employed  during  our  late  war,  and  has 
the  advantage  of  affording  room  for  drainage  at 
the  lowest  part  of  the  wound.  In  any  form  of  knee-joint  amputation, 
the  popliteal  artery,  with  perhaps  some  of  its  branches,  and  the  articular 
arteries,  will  require  ligation. 

The  statistics  of  knee-joint  amputation  have  been  investigated  by  Dr. 
John  H.  Brinton,  of  this  city,  in  an  elaborate  paper  in  the  Amer.  Journ. 
of  Med.  Sciences  for  April,  18C8.  He  finds  that  164  cases  from  American 
and  foreign  sources  gave  111  recoveries  and  53  deaths,  a  mortality  of 
32.31  per  cent.  The  annexed  table  shows  the  respective  mortality  of 
amputations  of  the  leg  and  of  the  thigh,  compared  with  those  of  the 
knee-joint,  in  cases  of  gunshot  injury. 

Cases. 

Aniputation  of  the  leg'       ....  6382 
at  the  kiiee-joiiit'    .        .        .  29(j 
"         of  the  thigh  I    ....  81o7 

In  amputation  at  the  knee-joint  for  chronic  disease,  the  mortalitv  is 
given  by  Dr.  Brinton  at  22.58  per  cent.,  a  death-rate  which  does  not  differ 


Long  anterior  flap  at  knee. 

(ERlCHf.E>.) 


Deaths. 
2231 
181 
50(>3 


Mortality  per  cent. 
34.95 
61.15 
61.33 


1  See  Table  on  page  112. 

*  !^ee  Ur.  Briiitoii's  paper,  and  Legouest,  op.  cit.,  p.  735. 
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materiall}'  from  that  of  amputation  under  similar  circumstances  either  just 
above  or  just  below  the  joint;  the  death-rate  of  this  amputation  for  trau- 
matic causes  generally,  he  gives  at  40.62  per  cent. 

Amputation  through  the  Condyles  of  the  Femur,  or  at  the  knee  as  dis- 
tinguished from  the  knee-joint,  is  best  done  by  Garden's  method,  the  supe- 
riority of  which  over  that  proposed  by  himself  was  candidly  acknowl- 
edged by  Prof.  Syme.  In  this  operation  a  single  broad  tiap  is  taken  from 
the  front  of  the  knee,  the  condyles  being  sawn  through  on  a  level  with  a 
simple  transverse  incision  made  below.  The  patella  is  removed,  and  the 
condyles  may  be  advantageously  divided  in  a  curved  line  by  using-  Butcher's 
saw.  This  operation  gives  an  excellent  stump,  and  is  particularly  appli- 
cable to  cases  of  disease  of  the  knee-joint,  for  which,  indeed,  it  was  claimed 
by  Mr.  Syme  to  be  in  every  yvay  superior  to  the  operation  of  excision.  Its 
results  are  very  favorable,  80  cases  of  all  kinds  having-  given  in  Mr.  Garden's 
hands  a  mortality  of  but  5,  and  32  cases  in  Volkmann's  hands  a  mortality  of 
but  7.  The  resulting- stump  is  longer  and  more  serviceable  than  that  from 
amputation  of  the  thigh,  and,  the  medullary  cavity  not  being-  involved,  there 
is  less  risk  of  diffuse  suppurative  osteo-myelitis  and  consequent  pyaemia. 

Amputations  of  the  Thigh. — Amputation  of  the  thigh  is  frequently 
required  in  ca.ses  of  both  disease  and  injury.  The  operation  may  be  done 
at  any  part  of  the  limb,  and  the  mortality  is  directly  proportional  to  the 
proximity  to  the  trunk  of  the  line  of  section. 

Supra-condyloid  Aviputation  of  the  thigh  is  the  name  proposed  by  Stokes, 
of  Dublin,  for  a  modification  of  Garden's  method  of  amputating  at  the  knee ; 
in  this  modification  an  oval  flap  is  taken  from  the  front  of  the  leg,  there 
being  also  a  posterior  flap  fully  one-third  of  the  length  of  the  anterior ;  the 
femoral  section  is  made  at  least  half  an  inch  above  the  antero-superior  edge 
of  the  condyloid  cartilage,  and  the  cartilaginous  surface  of  the  patella  is 
removed  by  means  of  a  small  saw.  A  similar  operation  is  that  known  as 
Gritti's,  from  the  name  of  an  Italian  surgeon  by  whom  it  was  first  suggested. 
Dr.  Weir,  of  New  York,  has  collected  76  cases  of  one  or  other  of  these  ope- 
rations occurring  in  civil  practice,  the  number  of  deaths  1  aving  been  22,  or 
nearly  29  per  cent. 

Amputation  of  the  Lower  Third  of  the  thigh  may  be  conveniently  done 
by  the  ordinary  double-flap  operation.  Mr.  Erichsen  recommends  the  ope- 
ration by  lateral  flaps,  for  this  situation,  and  I  doubt  not  that  an  excellent 
stump  may  be  obtained  b}'  this  method.  But  I  have  myself  always  prac- 
tised, in  amputating  at  the  lower  third  of  the  thigh,  the  antero-posterior 
flap  method,  and  I  have  found  it  perfectly  satisfactory.  The  anterior  flap 
is  cut  first,  from  without  inwards,  and  should  be  about  four  inches  in 
length,  extending  to  the  upper  edge  of  the  patella ;  it  should  be  rather 
square  in  shape,  with  the  corners  rounded  oft",  and  should  embrace  all  the 
ti.ssues  down  to  the  bone.  The  posterior  flap,  which  contains  the  main 
artery,  is  made  by  transfixion,  and  should  be  about  the  same  length  as  the 
other,  thus  allowing  for  the  inevitable  retraction  of  the  muscles  at  the  back 
of  the  thigh.  Both  flaps  are  then  turned  back,  when  a  circular  sweep  of  the 
knife  clears  the  bone  for  the  application  of  the  saw.  When  the  flaps  are 
adjusted,  it  will  be  found  that  the  bone  is  well  covered  by  the  front  flap, 
and  that  the  resulting  cicatrix  is  drawn  entirely  behind  the  line  of  pressure. 
Seven  or  eight  vessels  usually  require  ligature,  though,  if  the  case  be  one 
of  chronic  joint  disease,  the  number  may  be  larger. 

Amptitation  at  the  Middle  or  Upper  Third  of  the  thigh,  if  the  limb  be 
not  too  muscular,  may  be  done  in  the  same  way,  by  antero-posterior  flaps, 
one  or  both  made  by  transfixion,  according  to  circumstances.    But  if  the 
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limb  bo  a  large  one,  a  better  stump  can  be  made  by  resorting  to  the  modi- 
tied  circular  operation,  as  practised  by  Syme  and  Listen,  making  short  skin 
flaps,  and  dividing  the  muscles  at  a  higher  point  by  a  circular  incision  (see 
Fig.  44).  The  posterior  muscles  of  the  thigh  always  retract  more  than  the 
anterior,  and  should,  therefore,  be  cut  rather  longer.  In  amputating  at  the 
upper  portion  of  the  thigh,  there  is  scarcely  room  for  the  application  of  the 
tourniquet,  and  the  surgeon,  therefore,  commonly  has  to  rely  upon  manual 
compression  of  the  femoral  artery,  as  it  passes  over  the  brim  of  the  pelvis, 
though  in  some  cases  the  aortic  tourniquet  might  perhaps  be  advantageously 
employed.  If  manual  pressure  be  resorted  to,  the  assistant  who  has  charge 
of  this  department  should  grasp  the  great  trochanter  with  the  fingers  of 
the  hand  corresponding  to  the  limb  to  be  removed,  and  press  firmly  on  the 
artery  as  it  emerges  from  beneath  Poupart's  ligament  with  the  thumb  of 
the  same  hand ;  the  opposite  thumb  is  superimposed  to  assist  and  regulate 
the  pressure,  and  to  prevent  any  risk  of  slipping. 

In  cases  of  injury,  the  form  and  extent  of  the  laceration  will  often  compel 
the  surgeon  to  make  irregular  flaps,  and  to  cover  his  stump  as  best  he  may 
under  the  circumstances.  Oblique  flaps  may  be  employed  in  such  a  case, 
or  a  single  long  flap  from  any  part  of  the  thigh ;  it  is  more  important  to 
make  the  amputation  at  as  low  a  point  as  possible,  than  to  follow  any  one 
or  other  particular  mode  of  operating. 

Amputation  thi-oiigh  the  Trochanters  may  be  occasionally  required  in 
cases  of  injury,  or  of  malignant  tumor  iuA'olving  the  lower  part  of  the  femur. 
It  is  a  procedure  of  less  risk  than  exarticulation  of  the  Avhole  limb,  and,  in 
cases  of  malignant  disease,  appears  to  be  no  more  likely  to  be  followed  by 
a  return  of  the  affection,  than  the  graver  operation.  It  is,  moreover,  very 
easy  to  convert  this  amputation  into  a  disarticulation,  by  dissecting  out  the 
head  and  neck  of  the  femur,  if  these  parts  be  found  to  be  diseased. 

Teale's  Ampidation  by  Long  and  Short  Bectangidar  Flaps  makes  a  beau- 
tiful and  most  serviceable  stump  Avhen  applied  to  the  thigh,  but  is  objec- 
tionable on  account  of  requiring  the  bone  to  be  sawn  at  a  much  higher  level 
than  would  be  necessary  with  the  ordinary  operations :  thus,  if  the  lacera- 
tion of  the  soft  tissues  extended  to  the  upper  border  of  the  patella,  and  the 
thigh  was  only  sixteen  inches  in  circumference  (by  no  means  a  large  mea- 
surement), the  long  flap  would  need  to  be  eight  inches  square,  and  the  bone 
Avould  be  divided  at  just  about  its  middle,  fully  four  inches  higher  than 
would  be  required  by  the  common  double-flap  operation. 

Amputation  at  the  Hip-Joint — This,  which  may  fairly  be  consid- 
ered the  gravest  operation  in  the  whole  range  of  surgical  practice,  is  a  pro- 
cedure of  comparatively  recent  introduction.  The  first  case  which  is  usually 
classed  as  an  amputation  at  the  hip-joint  is  that  in  which  Lacroix  (1748) 
removed  the  right  thigh  at  the  joint,  on  account  of  gangrene,  which  afi'ected 
both  limbs,  and  had  been  produced  by  the  use  of  ergot.  The  amputation 
had  been  nearly  completed  by  nature,"  and  he  mcrelv  divided  with  scissors 
the  round  ligament  and  the  sciatic  nerve.  Four  davs  afterwards  he  ampu- 
tated, through  the  line  of  separation,  the  left  thigh'at  the  trochanters;  the 
patient,  who  was  a  boy  of  fourteen,  survived  the  last  operation  for  eleven 
days.  Pcrault,  in  1 774,  performed  a  somewhat  similar  operation,  in  a  case 
•  of  gangrene  from  external  violence,  the  patient  recovering.  The  first 
genuine  case  of  hip-joint  amputation  through  living  parts  was  done  bv 
Kerr,  of  Northampton,  about  the  same  time,  on  a  '^irl  of  eleven  vears, 
suffering  from  hip-disease  complicated  with  pelvic  abscess  and  pulmon'arv 
phthisis ;  she  died  on  the  eighteenth  day.    The  first  case  of  this  amputation 
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for  gunshot  injury  was  Larrey's,  in  lt93;  wliile  the  first,  undisputed,  suc- 
cessful case  in  military  practice  was  that  of  Mr.  Brownrigo-,  in  1812. 

A  great  many  different  plans  have  been  suggested  for  effecting  disarticu- 
lation at  the  hip-joint — Farabeuf  has  collected  more  than  forty-five — but  I 
shall  content  myself  with  describing  five  principal  methods,  viz.,  the  oval, 
the  modified  circular,  that  by  a  single  flap,  that  by  antero-posterior,  and 
that  by  lateral  flaps. 

Oval  Method. — This  has  not  been  employed  very  often.  It  is  done  by 
entering  the  point  of  a  strong  but  short  knife  on  the  outside  of  the  limb, 
either  over  the  trochanter  or  below  the  anterior  superior  spinous  process  of 
the  ilium,  and  making  two  oblique  incisions,  one  forwards  and  downwards, 
and  the  other  backwards  and  downwards,  to  meet  in  a  transverse  line  on 
the  inside  of  the  thigh.  The  muscles  are  divided  in  the  same  lines  or  a  little 
higher,  and  disarticulation  being  effected  from  the  outside  of  the  joint,  any 


Fig.  70. 


Amputation  at  the  hip  by  the  long  anterior  and  short  posterior  flap.  A.  The  femoral  and  profunda 
vessels,  with  branches  of  the  anterior  crural  nerve.  B.  The  great  sciatic  nerve  and  its  companion 
artery.  A  large  branch  of  the  sciatic  artery  is  seen  in  front,  c.  The  muscular  mass  from  the  tuber 
isohii  and  the  obturator  externus  muscle.  Large  branches  are  seen  on  either  side  from  tlie  profunda 
and  gluteal     d.  The  psoas  and  other  muscles  immediately  in  front  of  the  joint.  (Holmes.) 

remaining  tissue  is  severed,  as  in  Larrey's  shoulder-joint  amputation,  by  a 
single  stroke  of  the  knife.  Malgaigne  recommends  a  preliminary  longitudinal 
incision,  by  which  the  operation  is  still  more  assimilated  to  that  of  Larrey 
on  the  shoulder.  On  a  slender  limb  this  form  of  amputation  would  give  an 
admirable  stump,  but  it  is  obvious  that  under  opposite  circumstances  the 
adductor  muscles  of  the  thigh  would  form  a  cumbrous  mass,  which  would 
require  retrenchment  before  the  wound  could  be  properly  closed. 

Modified  Circular  Operation. — This  is  done  by  cutting,  from  without 
inwards,  short  antero-posterior  cutaneous  flaps,  and  then  dividing  the  muscles 
on  a  level  with  the  joint  by  a  circular  incision.  This  method  has  been  suc- 
ee.ssfuUy  employed  by  several  American  surgeons,  including  the  late  Dr. 
J.  Mason  Warren,  of  Boston,  and  is  particularly  adapted  to  cases  of  tumor 
encroaching  on  the  upper  part  of  the  thigh. 

Single  Flap  Method. — In  this  operation,  a  single,  large,  anterior  flap  is 
cut,  either  by  transfixion  (Manec).  or  from  without  inwards  (Plantade, 
Ashmead).    The  soft  parts  on  the  back  of  the  limb  are  divided  by  a  circu- 
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lar  incision,  either  before  or  after  disarticulation.  In  other  forms  of  this 
operation  the  flap  has  been  taken  from  the  inside,  or  even  from  the  back  of 
the  limb.  The  single  flap  method  might  be  desirable  in  a  case  in  which 
the  laceration  of  the  soft  parts  was  such  as  to  forbid  any  other,  but,  when 

the  surgeon  has  a  choice  of  ope- 
rations, it  is  better  to  employ 
either  the  oval  or  modified  cir- 
cular, or  the  double  flap  method 
of  Guthrie,  which  will  be  pre- 
sently described. 

Antero-posferior  Flap  Me- 
thod.— There  are  three  varieties 
of  this  operation,  which  bear  the 
names,  respectively,  of  Beclard, 
Liston,  and  Guthrie.  Beclar(Vs 
operation  consists  in  making 
both  flaps  by  transfixion.  It  is 
thus  performed:  The  point  of 
a  long  straight  knife  is  entered 
a  little  above  the  position  of  the 
great  trochanter,  thrust  across 
the  limb,  dipping  slightly  back- 
wards so  as  to  graze  the  back 
of  the  cervix  femoris,  and 
brought  out  at  the  innermost 
part  of  the  gluteal  fold  ;  a  pos- 
terior flap  is  thus  cut  from  the 
gluteal  muscles,  and  the  sur- 
geon then,  re-entering  his  knife 
at  the  same  point,  pushes  it  in 
front  of  the  joint,  and,  bringing 
it  out  as  before,  cuts  an  anterior 
flap  from  the  front  of  the  thigh.  The  plan  which  is  more  commonly 
adopted  in  England  and  in  this  country,  and  which  is  essentially  that  of 
Liston,  differs  from  Beclard's  in  that  the  anterior  flap  is  cut  first,  and  that 
the  knife,  instead  of  being  entered  just  above  the  trochanter,  is  thrust  in 
about  two  fingers'  breadth  below  the  anterior  superior  spine  of  the  ilium, 
and  having  grazed  the  front  of  the  joint,  is  brought  out  just  above  the 
tuber  ischii ;  the  flaps  thus  formed  are  more  oblique  than  in  the  French 
operation.  Guthrie's  plan,  which  seems  to  me  to  be  better,  differs  merely 
in  that  the  flaps  are  cut  from  without  inwards ;  the  operation  is  done  with 
a  small  knife,  and  the  posterior  flap  should  be  cut  first.  It  is  not  quite  so 
rapidly  executed  as  the  operation  by  transfixion,  but  is  more  certain  of 
affording  well-shaped  flaps,  and,  I  think,  gives  a  better  stump ;  this  opera- 
tion has  been  several  times  employed  in  this  country,  and  is  that  to  which 
I  have  myself  resorted  in  four  out  of  five  cases  in  which  I  have  had  occa- 
sion to  perform  this  operation. 

Lateral  Flap  Method. — This  method,  as  its  name  implies,  consists  in 
making  two  flaps,  from  the  outside  and  the  inside  of  the  limb.  '  Larrey  and 
Lisfranc  made  both  flaps  by  transfixion,  the  former  cutting  the  inner  flap 
first,  while  the  latter  began  with  the  outer.  Dupuytren  modified  this 
operation  by  shaping  the  internal  flap  from  without  inwards.  Neither  of 
these  plans  appears  to  present  any  advantages  over  those  which  have  been 
previously  described. 

Whatever  method  be  employed  in  amputating  at  the  hip-joint  the  sur- 
geon must  take  special  precautions  against  the  occurrence  of  hemorrhao'e 


Fig.  71. 


Result  of  hip-joint  amputation  by  Gntlirie's  method. 
(From  a  patient  in  llie  Episcopal  Hospital.) 
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for  a  very  few  jets  from  the  femoral  artery,  in  this  situation,  will  almost 
insure  the  death  of  the  patient.  Larrey  directed  that  the  main  vessel  should 
always  be  secured  in  the  groin,  as  a  preliminary  measure,  and  this  plan  has 
been  since  frequently  followed.  It  seems  to  me,  however,  that  the  extensive 
separation  of  the  artery  from  the  surrounding  tissues,  which  is  unavoidable 
in  this  preliminary  ligation,  must  expose  tho,  patient  to  greater  risk  of 
secondary  bleeding,  than  when  the  vessel  is  simply  picked  up  by  forceps  or 
tenaculum,  after  division,  as  in  other  amputations.  Hence,  I  think  it 
better  to  rely  upon  mechanical  means  to  control  the  circulation,  or,  in  the 
absence  of  these,  to  trust  to  the  manual  pressure  of  intelligent  assistants. 

The  circulation  can  be  conveniently  controlled  by  compressing  the  aorta, 
either  with  Lister's  instrument  (Fig.  30),  a  modification  of  Dupuytren's 
compressor,  or  Avith  the  apparatus  which  has  been  repeatedly  used  in  this 
city  under  the  name  of  the  ahdominnl  tourniquet,  and  which  is  merely  an 
enlarged  form  of  that  devised  by  Mr.  Skey  (Fig.  29).  Spence  prefers  to 
make  pressure  by  putting  a  thick  pin-cushion  over  the  aorta,  and  keeping 
it  in  place  by  surrounding  the  body  with  an  elastic  band.  Lloyd,  Byrd, 
and  others  apply  the  elastic  band  in  a  figure-of-eight,  so  as  to  control  the 
external  iliac  artery  just  above  Poupart's  ligament. 

In  addition  to  the  aortic  compressor,  it  is  desirable  to  have  in  readiness 
a  large  flat  sponge,  as  sug!>-ested  by  Mr.  Butcher,  for  application  to  the 
whole  posterior  flap,  while  the  surgeon's  attention  is  given  to  securing  the 
main  artery  which  is  in  the  anterior. 

In  order  to  prevent  the  loss  from  the  general  circulation  of  the  blood 
lohich  is  in  the  limb,  an  ingenious  suggestion  of  the  late  Dr.  Erskine  Mason 
should  be  adopted ;  this  consists  in  rendering  the  part  bloodless  by  the 
application  of  Esmarch's  bandage  and  tube,  the  latter  being  fixed  just  beloio 
the  line  of  incision,  and  kept  in  place  during  the  operation. 

Althou2,-h  the  benefits  derived  from  the  use  of  the  aortic  compressor  in 
this  operation  are  unquestionable,  yet  the  pressure  necessarily  exercised 
upon  the  impoi'tant  nervous  structures  contained  in  the  abdominal  cavity 
must  be  at  least  undesirable,  if  not  positively  injurious;  hence  the  vessels 
should  be  secured  promptly,  that  this  pressure  may  not  be  continued  longer 
than  is  absolutely  necessary.  The  point  at  which  the  pad  of  the  compressor 
should  be  applied  is  on  a  level  with  the  umbilicus,  and,  usually,  a  little  to 
its  left  side,  though  this  must  be  determined  by  feeling  for  the  pulsation  of 
the  aorta ;  it  is  Avell,  before  screwing  down  the  pad,  to  roll  the  patient 
gently  over  to  the  right  side,  that  the  bowels  (which  should  have  been 
previously  emptied  by  a  dose  of  castor  oil  and  an  enema)  may,  as  far  as 
their  mesenteric  attachments  will  allow,  fall  out  of  the  line  of  pressure. 
Should  it  be  determined  to  rely  on  manual  compression,  this  may  be  applied 
to  the  abdominal  aorta  (if  the  patient  be  very  thin),  to  the  external  iliac 
artery  just  within  the  brim  of  the  pelvis,  or  to  the  femoral  as  it  emerges 
from  beneath  Poupart's  ligament;  the  hands  of  an  assistant  should  more- 
over follow  the  knife  of  the  operator,  and  catch  the  artery  in  the  anterior 
flap  as  soon  as  it  is  cut,  or,_^  if  the  flap  be  made  by  transfixion,  before  the 
section  is  completed.  Dr. 'Woodbury,  of  this  city,  and  the  late  Dr.  Van 
Buren,  of  New  York,  suggested  that  the  iliac  artery  should  be  compressed 
by  an  assistant's  hand  introduced  into  the  rectum,  and  an  instrument  for 
making  pressure  from  the  same  direction  has  been  devised  by  Mr.  R. 
Davy,  of  London,  who  reports  ten  ca.s(!s  thus  treated,  with  a  combined 
loss  of  less  than  seventeen  ounces  of  blood.  The  use  of  Mr.  Davy's 
lever  does  not,  however,  appear  to  be  entirely  free  from  risk,  perforation 
of  the  rectum,  and  consequent  peritonitis,  having  followed  its  employ- 
ment in  two  cases,  in  one  of  which  the  lever  was  applied  by  Mr.  Davy 
himself.    Dr.  Newman  and  Prof.  Trendelenburg  (lamp  the  flaps  before 
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cutting  them  by  transfixing-  the  limb  with  a  stool  rod  and  making  external 
pressure  with  a  bar  or  elastic  cord,  and  Mr.  Furneaux  Jordan  avoids 
bleeding  by  enucleating  the  bone  as  in  an  excision,  and  then  dividing  the 
soft  parts  low  down  in  the  thigh. 

After  the  operation  the  stump  may  be  closed  in  the  usual  way,  the  deep 
parts  of  the  wound  being  a])proxiinated  by  the  use  of  suitable  compresses. 

The  statistics  of  hip-joint  amputation  are  nun-e  favorable  than  might  be 
expected  from  the  severitv  of  the  operation:  of  633  cases  of  all  kinds  col- 
lected for  me  bv  the  late  i)r.  F.  C.  Sheppard,  220  are  known  to  have  ended 
in  recovery,  and  393  in  death,  while  the  result  in  20  is  undetermined;  of 
these,  there  were  43  cases  of  re-amputation  of  stumps,  of  which  28  were 
successful.  Mv  own  tale  of  cases  is  five  operations  with  two  recoveries 
and  three  deaths.  The  following  tables  exlnhh— first,  the  comparative 
mortality  of  hip-joint  and  thigh  amputations,  for  the  causes  met  with  in 
civil  life,  and  in  military  surgery;  second,  the  comparative  mortality  of 
these  operations,  according  as  they  were  performed,  in  civil  life,  for  injury 
or  disease;  and  third,  the  statistics  of  hip-joint  amputation  for  gunshot  in- 
jury, with  reference  to  the  periods  at  Avhich  the  operations  were  performed. 


Table  showing  Results  of  Hip-joint,  as  compared  with  Thigh  Amputation, 
for  Causes  incident  to  Civil  Life,  and  in  3Iilitary  Surgery. 


Amputation. 

Civil  Practick. 

Gunshot  Wounbs. 

Aggregates. 

Cases. 

Deaths. 

Mortality 
pel'  cent. 

Cases. 

Deaths. 

Mortality 
per  cent. 

Cases. 

Deaths. 

Mortality 
per  cent. 

Hip-joint' 
Thigh2 

395 
2090 

186 
862 

47.1 
41.2 

238 
3516 

207 
2715 

87.3 
77.2 

633 
5606 

393 
3577 

64,1 
63.8 

Table  shelving  Mortality  of  Hip-Joint,  and  of  Thigh  Amputation,  for 
Injury,  and  for  Disease,  in  Civil  Life. 


LOCAMTV. 

Amputation  for  Injury. 

For  Disease 

Cases. 

Deaths. 

Mortality 
per  cent. 

Cases. 

Deaths. 

Mortality 
per  cent. 

At  liip-joint" ..... 
In  continuity  of  thigli^ . 

71 

964 

47 

576 

66.1 
59.7 

276 
1465 

105 
477 

40.25 
32.5 

Table  showing  Results  of  Hip-joint  Amputation  in  Military  Practice, 
according  to  the  Period  at  lohich  the  Operation  was  performed.^ 


Period  op  Operation. 

Cases. 

Died. 

Recovered. 

Doubtful. 

Death-rate. 

Primary  .... 

96 

89 

7 

92.7 

Intermediate  .... 

63 

59 

4 

93.6  • 

Secondary  .... 

27 

17 

lu 

62.9 

Re-amputations 

7 

3 

4 

42.8 

Not  stated  .... 

45 

39 

5 

1 

88.6 

Aggregates  . 

238 

207 

30 

1 

87.35 

'  International  Encyclop.'edia  of  Surgery,  vol.  i.  p.  676. 

2  Ibid.,  p.  630.  3  Ibid.,  p.  676.  "  Ericbsen's  Surgery,  vol.  i.  p.  SO. 

5  Doubtful  cases  omitted  in  computing  percentfiges. 

6  International  Encyclopaedia  of  Surgery,  vol.  i.  p.  676. 
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CHAPTER  VII. 

EFFECTS  OF  INJURIES  IN  GENERAL;  WOUNDS. 

External  violence  or  injury,  of  whatever  kind,  affects  the  state  of  the 
part  to  which  it  is  immediately  applied,  and  the  g^eneral  condition  of  the 
patient  at  the  same  time.  Hence  the  effects  of  injuries  are  said  to  be  both 
local  and  general  or  constitutional.  The  local  effects  of  external  violence 
vary  according-  to  the  nature  of  the  violence  and  the  circumstances  under 
which  it  is  inflicted;  the  constitutional  effects,  though  very  different  in 
degree,  are  the  same  in  kind  for  all  forms  of  injury. 

Constitutional  Effects  of  Injuries. 

These  may  be  either  immediate  or  remote.  The  immediate  constitu- 
tional effect  of  an  injury  is  called  shock,  which,  if  present  in  an  aggravated 
degree,  constitutes  collapse. 

Shock  or  Collapse  is  a  condition,  of  the  essential  nature  of  which,  it 
must  be  confessed,  we  are  as  yet  in  ignorance.  It  is  often  spoken  of  as 
purely  an  affection  of  the  nervous  system,  and  an  analogy  is  drawn  between 
this  and  hemorrhage  as  an  affection  of  the  vascular  system  ;  yet  this  view 
is  contradicted  by  the  fact  that  very  serious  lesions  of  the  nervous  system 
are  not  necessarily,  nor  indeed  commonly,  accompanied  by  shock.  Ex- 
perimental physiology  has  shown  that  large  portions  of  the  brain  can  be 
cut  away  from  birds,  without  the  development  of  this  condition,  except  in 
so  far  as  would  be  accounted  for  by  the  mechanical  injury,  and  a  similar 
experience  is  revealed  by  the  study  of  morbid  anatomy.  No  one  would  pre- 
tend to  say  that  the  formation  of  an  abscess  in  the  brain,  or  the  degeneration 
of  large  tracts  of  the  spinal  cord,  is  accompanied  by  shock,  and  yet  this  ought 
to  be  the  case  if  shock  wei-e  purely  an  affection  of  the  nervous  system.  In 
fact,  here,  as  we  saw  in  studying  the  process  of  inflammation,  it  is  impossi- 
ble reasonably  to  mark  out  and  divide  the  nervous  from  the  vascular  sys- 
tem, or  either  from  the  parenchymatous  structures  around  them,  and  say 
this  is,  and  that  is  not,  the  seat  of  the  affection.  Shock  is  the  general  or 
constitutional  effect  of  injury,  and  as  the  synergy  of  health  unites  all  the 
tissues  of  the  human  body  in  normal  life  and  action,  so  under  the  effect  of 
injury  they  are  still  united  by  sympathy,  and  one  tissue  cannot  suffer  with- 
out the  others. 

Still,  this  sympathy  is  brought  out  through  the  agency  of  the  nervous 
system,  by  a  process  of  reflex  action  in  fact,  and,  accordingly,  it  is  not  sur- 
prising to  find  that  the  symptoms  of  shock  can  be  artificially  induced  by 
irritation  applied  directly  to  certain  nerve-structures.  Drs.  Mitchell,  More- 
house, and  Keen,  of  this  city,  who  have  devoted  special  attention  to  this 
subject,  give  the  following  explanation  as  to  the  probable  mode  in  which 
the  symptoms  of  shock  are  brought  about :  "  These  very  interesting  states 
of  system,"  they  say,  "may  be  due,  it  seems  to  us,  either  to  an  arrest  or 
enfeeblement  of  the  heart's  action  through  the  mediation  of  the  medulla 
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oblongata  and  the  pneumoirastric  nerves,  or  to  a  general  functional  paralysis 
of  the  nerve-centres,  both  spinal  and  cerebral,  or  finally  to  a  combination 
of  both  causes;"'  and  from  an  experimental  investigation  of  the  subject, 
Dr.  C.  C.  Seabrook  concludes  that  the  phenomena  of  shock  are  due  to 
paralysis  of  the  vaso-motor  centres. 

Hence,  while  it  is  incorrect  to  speak  of  shock  as  exclusively  an  affection 
of  the  nervous  s^^stem,  it  is  through  the  agency  of  that  system  that  its 
phenomena  are  brought  about,  and  it  is  to  a  clearer  understanding  of  the 
laws  of  nervous  action  that  we  must  look  for  more  definite  and  precise 
ideas  as  to  the  essential  nature  of  this  curious  physical  condition. 

A  good  deal  of  confusion  exists  as  to  the  meaning  of  the  word  shock, 
from  this  condition  not  being  distinguished  from  others  which  often  coex- 
ist with  it,  especially  cerebral  and  spinal  concussion  and  mental  perturba- 
tion. Thus,  a  violent  blow  on  the  head  may  doubtless  be  accompanied  by 
shock,  but  it  will  also  probably  be  accompanied  by  cerebral  concussion,  an 
entirely  distinct  affection,  and  yet  one  which  is  not  unfrequently  spoken  of 
by  surgical  writers  as  a  typical  instance  of  shock.  Again,  mere  mental 
emotion,  trepidation,  or  fright,  may  cause  fainting  or  even  death,  and  yet 
this  is  not  shock  in  the  true  sense  of  the  term.  That  true  shock  is  a  purely 
physical  condition  is  seen  from  its  occurrence  in  the  lower  animals,  even  in 
those  which  are  cold-blooded,  and  from  its  being  met  with  after  operations 
done  while  the  patient  is  under  the  full  influence  of  an  anaesthetic,  and 
while  mental  emotion  is  therefore  out  of  the  question.  Still,  so  intimately 
connected  are  mind  and  body,  that  it  is  often  in  practice  difficult,  if  not 
impossible,  to  separate  the  mental  condition  from  the  purel\^  physical  state 
of  shock. 

Causes  of  Shock. — While  in  general  terms  it  is  correct  to  say  that  every 
injury  produces  a  certain  amount  of  shock,  yet  there  can  be  no  doubt  that 
certain  classes  of  injury  are  more  liable  to  be  followed  by  this  condition  than 
others,  that  shock  is  particularly  apt  to  follow  injuries  of  certain  parts,  and 
that  the  susceptibility  to  shock  of  any  individual  may  vary  with  the  particu- 
lar circumstances  to  which  he  is  subjected  at  the  time  of  receiving  the  injurv. 
Gunshot  wounds  have  always  been  looked  upon  as  especially  apt  to  be  fol- 
lowed by  shock.  "When  a  bone  is  shattered,"  says  Mr.  Longniore,  "a 
cavity  penetrated,  an  important  viscus  wounded,  a  limb  carried  away  hj  a 
round-shot,  pain  is  not  so  prominent  a  symptom  as  the  general  perturbation 
and  alarm  which  supervene  on  the  injury.  .  .  .  This  emotion  is  in  great 
measure  instinctive;  it  is  witnessed  in  the  horse  mortally  wounded  in  action 
no  less  than  in  his  rider;  it  is  sympathy  of  the  whole  frame  with  a  part  sub- 
jected to  serious  injury,  expressed  through  the  nervous  system."  Severe 
lacerated  and  contused  wounds,  such  as  are  produced  by  railroad  and  machin- 
ery accidents,  are  very  frequently  followed  by  shock  in  a  marked  deo-ree. 
One  of  the  most  decided  instances  of  shock  that  I  have  ever  witnessed^was 
in  the  case  of  a  lad  whose  thigh  was  caught  in  a  machine  called  a  "  lapper  " 
in  a  rope  factory.  The  whole  limb,  from  the  toes  to  above  the  middle  of 
the  thigh,  was  marked  by  punctures  from  the  teeth  of  the  machine  which 
were  of  steel  and  over  three  inches  long;  the  thigh  was  broken  one  of  the 
punctures  rendering  the  fracture  compound,  while  another  penetrated  the 
knee-joint.  There  was  comparatively  little  hemorrhage  and  a])^olutelv  no 
exhibition  of  mental  emotion;  yet  there  was  profound  'shock  from  which 
even  partial  reaction  did  not  occur  until  nearly  thirty  hours  after  the  acci- 
dent. Burns  and  scalds,  involving  a  considerable  extent  of  surface  are 
apt  to  be  attended  with  severe  shock,  which  not  unfrequently  proves  fatal 
without  the  occurrence  of  reaction.  ^ 

'  Circular  No.  (3,  S.  G.  0.,  18o4,  n.  2 
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Other  things  being  equal,  the  degree  of  shock  is  usually  proportionate  to 
the  severity  of  the  injury  received,  but  the  modifying  circumstances  are  so 
many  and  so  effective,  that  the  exceptions  to  this  rule  are  almost  as  numer- 
ous as  its  instances. 

The  degree  of  shock  varies  with  the  part  of  the  body  injured  ;  in  the  case 
of  the  extremities,  the  shock  appears  to  be  greater  as  the  lesion  is  nearer 
the  trunk,  while  wounds  of  the  abdominal  cavity  are  attended  with  more 
shock  than  those  of  the  chest.  Drs.  Mitchell,  Morehouse,  and  Keen  infer 
from  the  cases  which  they  have  examined,  that  gunshot  wounds  of  the 
upper  third  of  the  body  are  more  likely  to  be  attended  Avith  shock  than 
those  of  other  regions.  The  shock  attending  injuries  of  the  head  or  spine 
is  very  apt  to  be  complicated  by  concussion  or  paralysis.  Wounds  of  the 
testicle  are  frequently  accompanied  by  a  state  of  shock,  much  more  marked 
than  can  be  accounted  for  by  the  severity  of  the  injury. 

The  various  circumstances  by  which  a  patient  is  surrounded  at  the  mo-  * 
ment  of  receiving  an  injury,  greatly  influence  the  degree  of  shock  expe- 
rienced. Anything  that  tends  to  weaken  a  patient  increases  the  liability 
to  shock,  and  thus  hemorrhage,  previous  ill-health,  certain  forms  of  visceral 
disease,  etc.,  are  all  found  to  have  an  unfavorable  influence  upon  the  results 
of  operations  by  increasing  the  risk  of  shock.  The  most  remarkable  ex- 
amples of  the  influence  of  surrounding  circumstances  are,  however,  seen  on 
the  field  of  battle  :  one  man,  moved  by  a  sense  of  duty  and  heavy  responsi- 
bility, will  continue  in  the  front,  though  he  has  received  a  severe  and, 
perhaps,  painful  injury  ;  while  another,  not  necessarily  a  coward,  may  be 
completely  unmanned  by  a  comparatively  slight  scratch,  and,  forgetting 
everything  else,  cry  like  a  child,  or  scream  like  a  maniac. 

Symptoms  of  Shock. — In  a  slight  case  of  shock  there  may  be  merely  a 
momentary,  almost  imperceptible,  change  of  color,  with  a  feeling  of  sinking 
in  the  precordial  region,  and  perhaps  slight  qualmishness.  In  more  marked 
cases  there  are  evidences  of  great  prostration  ;  the  patient  lies  helpless,  and 
almost  unable  to  move,  the  muscular  relaxation  affecting  sometimes  even 
the  sphincters ;  the  whole  surface  is  very  pale,  even  the  lips  appearing 
utterly  bloodless ;  the  skin  seems  shrunken,  and  the  flesh  softened ;  the 
surface  is  bathed  in  a  cold  sweat;  the  features  are  pinched,  the  eyelids 
drooping,  and  the  whole  appearance  is  that  of  impending  dissolution.  The 
heart's  action  is  always  feeble,  sometimes  preternaturally  slow  and  inter- 
mitting, but  more  usually  fluttering  and  rapid ;  the  pulse  is  commonly 
small  and  compressible,  and  in  bad  cases  almost  or  altogether  imperceptible. 
The  respiration  is  feeble  and  gasping — sighing,  as  it  is  termed — or  it  may 
be  so  weak  as  scarcely  to  be  noticed.  There  are  often  vertigo,  dimness  of 
vision,  and  slight  deafness ;  though,  on  the  other  hand,  there  may  be  per- 
fect mental  clearness,  and  unnatural  sensibility  to  light  and  sound.  There 
may  be  various  nervous  manifestations,  such  as  hiccough  or  subsultus, 
and  in  slighter  cases,  or  during  recovery  from  those  which  are  more  severe, 
there  is  frequently  vomiting. 

The  temperature  in  cases  of  shock  has  been  particularly  investigated  by 
Wagstaffe,  who  finds  that  a  marked  difference  exists  in  the  depression  in 
temperature  observed  during  collapse  in  fatal  and  in  non-fatal  cases.  Thus, 
assuming  the  normal  temperature  to  be  98.4°  Fahr.,  a  fall  of  2°  or  more 
affords  ground  for  a  very  gloomy  prognosis.  In  exceptional  cases,  how- 
ever, a  very  low  temperature  (91.2°)  has  been  found  compatible  with  re- 
covery, and  one  still  lower  (81.75°)  with  existence.*   According  to  Redard, 

'  Nicolaysen  reports  a  case  in  which,  from  exposure  to  cold,  the  temperature  fell  to 
76.4°  Fahr.,  and  yet  the  patient  recovered. 


1-iO 


EFFECTS   OF   INJURIES    IN  GENERAL. 


who,  has  also  paid  attention  to  this  subject,  if  the  temperature  be  below 
35.5°  Cent,  (about  96°  Fahr.),  the  injury  will  almost  certainly  prove  fatal, 
and  no  operation  should  be  performed ;  Avhile  in  any  case  in  which  reaction 
as  regards  temperature  is  not  observed  within  four  hours  from  the  moment 
of  injury,  the  prognosis  must  be  considered  unfavorable. 

When  death  occurs  directly  from  shock,  it  is  from  the  heart  ceasing  to 
act ;  post-mortem  examination  shows  the  heart  (especially  the  cavities  of  the 
right  side)  and  the  great  venous  trunks  distended  with  blood,  which  is 
sometimes  fluid,  and  always  coagulates  with  difficulty.  In  recovery  from, 
shock,  the  patient  passes  through  the  stage  of  reaciion ;  the  pulse  gradu- 
ally becomes  stronger  and  more  regular,  the  respiration  grows  deeper, 
and,  after  a  few  profound  sighs,  is  perhaps  re-established,  vomiting  often 
occurs,  the  temperature  rises,  the  color  improves,  and  the  patient,  from 
lying  on  his  back,  turns  to  one  or  the  other  side.  The  stage  of  reaction 
often  passes  too  far,  a  feverish  condition  being  developed,  with  great 
mental  excitement,  constituting  Traumatic  Delirium  (see  page  141),  or 
the  reaction  may  be  incomplete,  and  that  state  come  on  to  Avhich  Travers 
gave  the  name  of  " prostation  with  excitement.''''  There  seems  to  be  no 
definite  relation  between  the  different  stages  of  shock,  as  to  their  duration 
and  severity.  The  first  stage,  or  that  of  depression,  may  be  slight,  and 
may  last  so  short  a  time  as  to  escape  observation,  the  stage  of  excitement,  ac- 
companied sometimes  by  the  wildest  delirium,  being  the  first  that  attracts 
the  surgeon's  attention.  Curious  cases  illustrating  this  statement  may  be 
found  in  works  on  military  surgery,  and  it  is  suggested  by  Longmore, 
Legouest,  and  others,  that  the  state  of  great  excitement  in  which  a  soldier 
in  action  naturally  must  be,  may  probably  determine  the  occurrence  of 
these  phenomena. 

When  shock  proves  directly  fatal,  it  is,  as  has  been  said,  through  the 
heart  that  death  occurs.  Shock  may,  however,  be  complicated  with  other 
conditions,  the  result  of  the  local  effects  of  injury,  the  symptoms  of  which 
may  gradually  supersede  those  proper  to  shock,  and  life  may  thus  be  extin- 
guished in  other  ways.  Thus  there  may  be  concussion  of  the  brain  or 
spine  coexisting  with  shock ;  or  an  important  viscus,  such  as  the  liver,  may 
have  undergone  laceration,  when  death  may  occur  before  reaction,  and  yet 
not  from  shock,  but  from  internal  hemorrhage  or  incipient  peritonitis. 

Treatment  of  Shock. — The  object  of  the  surgeon  in  managing  a  patient 
suffering  from  shock  is,  of  course,  to  bring  about  reaction.  As  death  from 
shock  depends  on  the  heart  ceasing  to  act,  the  treatment  must  be  directed 
to  increasing  the  force  and  the  regularity  of  the  cardiac  pulsations,  and,  in 
some  few  cases,  this  may  perhaps  best  be  done,  as  pointed  out  by  Mr. 
Savory,  by  resorting  to  venesection.  It  is  known  that  after  death  from 
shock  the  heart  is  filled  Avith  blood,  and  is,  in  fact,  paralvzed  from  disten- 
tion ;  it  is  known,  from  experiments  on  the  lower  animals,  that  in  such  a 
condition,  even  after  all  pulsation  has  ceased,  the  heart's  action  can  be 
restored  by  mechanically  relieving  the  organ  by  a  puncture  in  the  rip-ht 
auricle,  or  in  the  jugular  vein ;  hence  the  inference  is  reasonable  and  is 
confirmed  by  experience,  that  when— as  in  shock—death  is  imminent  from 
engorgement  of  the  right  side  of  the  heart  and  venous  trunks  relief  mav 
be  aff-orded  by  bloodletting.  To  make  this  as  effective  as  possible  the 
blood  should  be  drawn  from  the  jugular  vein.  It  is,  of  course  onlv  in 
extreme  cases,  and  in  such  as  have  not  already  suff^ered  from  hem'orrhao-e 
that  this  mode  of  treatment  can  be  required,  and  it  should  be  looked  upon 
as  an  extreme  remedy.  ^ 

In  all  cases  of  shock,  stimulation,  both  internal  and  external  should  be 
employed.   Dry  heat  is  to  be  applied  to  the  surface  by  means  of  hot  bottles, 
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hot  bricks,  etc. ;  sinapisms  may  be  placed  on  the  abdomen  and  chest,  and 
cordial  draughts  administered  if  the  patient  be  able  to  swallow,  and  if  not, 
stimulating  enemata  resorted  to  instead.  The  general  treatment  of  this 
condition  has  been  alread}^  referred  to  in  Chapter  III.,  in  discussing  shock 
as  a  cause  of  death  after  operation,  and  I  will  merely  repeat  here  that  the 
arterial  stimulants  administered  should  be  preferably  such  as  are  evanescent 
in  their  effects,  as  the  preparations  of  ammonia  ;  though  in  any  severe  case 
the  use  of  brandy  will  be  found  essential,  and,  indeed,  is  often  retained  by 
the  stomach  better  than  anything  else.  Subcutaneous  injections  of  ether 
may  be  employed  with  the  greatest  advantage.  As  during  the  stage  of 
depression  absorption  is  greatly  impeded,  if  not  altogether  checked,  it  is 
idle  to  give  food  until  at  least  partial  reaction  has  occurred,  and  even  then 
it  should  be  given  with  caution,  and  in  small  quantities  at  a  time.  For 
the  same  reason,  opium,  which  is  an  invaluable  remedy  in  these  cases,  is 
more  effective  when  given  hypodermieally  than  by  either  the  mouth  or 
the  rectum. 

In  any  case,  as  long  as  the  heart's  action  continues,  there  is  hope  ;  and  if 
natural  breathing  fail,  artificial  respiration  should  be  resorted  to,  and  con- 
tinued systematically  and  perseveringly.  Electricity  is  often  used  to  excite 
the  heart  to  renewed  activity,  but,  at  least  in  my  own  experience,  without 
much  benefit.  Easley,  of  Little  Rock,  Ark.,  and  McGuire,  of  Richmond, 
Va.,  recommend  large  doses  of  quinia,  before  operations,  as  a  prophylactic 
against  shock,  while  the  same  remedy,  in  combination  with  the  camphorated 
tincture  of  opium,  is  employed  in  the  form  of  enema  by  Lund,  of  Manchester. 

Traumatic  Delirium  When  reaction  occurs,  it  is  often  excessive. 

In  the  treatment  of  Traumatic  Delirium  (p.  140),  the  surgeon  must  keep 
in  mind  that  he  is  dealing  with  increased  action,  not  with  increased  ^^ower. 
In  fact,  this  condition  always  approaches  more  or  less  to  Travers's  "prostra- 
tion uith  excitement,^'  though  the  degree  of  debility  of  course  varies  in 
different  cases.  The  symptoms  of  Traumatic  Delirium  are  very  much  those 
of  the  ordinary  Delirium  Tremens,  and  indeed,  in  the  case  of  hospital  pa- 
tients, many  of  whom  are  habitually  hard  drinkers,  it  is  often  quite  impos- 
sible to  draw  an  exact  line,  and  say  which  condition  is  actually  present. 
There  are  the  same  brightness  of  eye,  heat  of  head,  slight  acceleration  ot 
pulse,  constant  and  irrepressible  muscular  action,  and  sleeplessness  with 
wandering  delirium  and  rapid  succession  of  spectral  delusions,  usually  of  a 
frightful  and  painful  character.  I  do  not  believe  that  depletion  is  ever  ne- 
cessary in  cases  of  pure  traumatic  delirium ;  if  complicated  with  cerebral 
inflammation,  the  case  may  be  different,  but  this  is  a  question  which  will 
be  referred  to  in  its  proper  place.  The  head  should  be  slightly  elevated  and 
kept  cool  by  means  of  ice-bags,  or  Petitgand's  apparatus  (Fig.  1),  and  the 
patient  kept  as  quiet  as  possible,  in  a  rather  dark  room  ;  as  there  is  usually 
constipation  with  a  furred  tongue,  a  mercurial  cathartic  may  be  given, 
though  profuse  purging  should  be  avoided.  An  anodyne  and  diaphoretic 
mixture  will  almost  always  be  proper,  to  which,  if  there  be  great  cerebral 
excitement,  small  doses  of  tartarized  antimony  may  perhaps  be  cautiously 
added.  The  most  important  remedy  in  the  treatment  of  traumatic  delirium 
is  ojnum,  which  should  be  given  freely,  and  with  brandy  or  whiskey  in 
quantities  proportioned  to  the  debility  of  the  patient.  Food  is  quite  as 
important  as  medicine,  and  should  be  regularly  administered  in  a  concen- 
trated form,  in  small  quantities  at  frequent  intervals. 

Amputation  durivg  shock. — Before  leaving  the  subject  of  shock,  there  is 
one  question  Avhich  demands  consideration,  which  is,  whether  or  no  an  am- 
putation should  be  performed  during  the  continuance  of  this  condition.  As 
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a  general  rule  there  can  be  no  doubt  that  it  is  right  to  wait  for  reaction  to 
occur,  before  subjecting  the  patient  to  the  additional  source  of  depression 
which  must  come  from  the  operation,  and  in  any  case  it  would  Ije  proper  to 
wait  a  short  time  and  endeavor  to  procure  reaction  in  the  way  that  has  been 
directed.  In  some  instances,  however,  especially  in  cases  of  compound  frac- 
ture from  railroad  or  machinery  accident,  the  mangled  limb  seems  by  its 
presence  to  act  as  a  continual  source  of  depression,  and  in  such  cases  prompt 
amputation,  even  during  the  existence  of  a  certain  amount  of  shock,  will 
give  the  patient  a  better  chance  than  delay.  Particularly  is  this  the  case 
when  the  injured  part  is  very  painful,  aud  when  bleeding  is  going  on  from 
small  vessels  that  cannot  be  controlled.  Under  these  circumstances  it  is  a 
good  plan  to  try  the  effect  of  an-aesthesia  ;  if  the  inhalation  of  ether  produces 
an  amendment  in  the  patient's  condition,  making  the  pulse  fuller  and 
stronger,  it  is  probable  that  the  depression  is  purely  one  of  shock  from  the 
external  injury,  and  the  surgeon  will  be  justified  in  resorting  to  immediate 
operation.  If,  on  the  other  hand,  in  spite  of  the  anodyne  and  stimulating 
effect  of  the  anjesthetic,  the  patient  continue  to  sink,  there  is  grave  reason 
to  apprehend  that  some  severe  visceral  lesion  is  superadded  to  the  obvious 
external  injury,  and  under  such  circumstances  operative  interference  will 
not  be  advisable.  The  surgeon  may  be  aided  in  coming  to  a  decision  under 
these  circumstances  by  observing  the  temijeratui-e  of  the  patient ;  if  this  be 
below  96°  Fahr.,  no  operation  as  a  rule  is  admissible  (see  p.  139). 

Remote  Constitutional  Effects  of  Injuries. — These  are  even  more 
obscure  than  those  effects  which  are  immediately  produced.  The  state  of 
system  to  which  the  older  writers  gave  the  name  of  secondary  or  insidious 
shock  has  already  been  referred  to  (p.  68).  It  is  probably  due,  at  least  in 
the  majority  of  cases,  to  the  formation  of  coagula  either  in  the  heart  itself 
or  in  the  great  venous  trunks ;  this  is  a  very  fatal  condition,  and  not  un- 
frequently  causes  death  after  operations.  Heart-clots  may  kill  the  patient 
directly,  by  mechanically  impeding  the  cardiac  action,  or  portions  of  a  clot 
may  become  detached  and  be  carried  by  the  circulation  into  other  parts  of 
the  body,  where  they  may  prove  fatal  by  plugging  important  vessels,  such 
as  the  branches  of  the  pulmonary  artery,  the  internal  carotids,  etc.  This 
process  is  called  embolism,  and  the  fragments  of  clot  are  called  emboli  or 
embola.  Embolism  by  particles  of  fat,  is  an  occasional  cause  of  sudden 
death  in  cases  of  injury  to  the  bones  involving  the  marrow,  as  pointed  out 
by  Wagner,  Busch,  Czerny,  Boettcher,  Dejet'ine,  Duret,  and  other  surgeons; 
and  a  remarkable  case  of  embolism  of  the  pulmonary  arterv  by  a  portion 
of  the  liver,  following  rupture  of  that  organ,  has  been  reported  by  Marshall, 
of  Nottingham.  Fat-eml)olism  from  rupture  of  a  fatty  liver,  has  been  noted 
bv  Hamilton,  of  Edinburgh,  and  from  a  simple  flesh  wound  of  the  thig-h 
by  Dr.  W.  H.  Bailey,  of  New  York.  ' 

There  are  other  obscure  constitutional  conditions  which  result  from  in- 
juries, often  probably  through  secondary  lesions  of  the  central  nervous  sys- 
tem. In  other  cases,  again,  from  some  local  change,  the  general  nutrition 
of  the  body  may  be  effected  through  the  medium  of  the  blood.  The  neu- 
ralgic condition  which  sometimes  follows  injuries,  and  which  has  been  par- 
ticularly studied  by  Verneuil,  may  often  be  relieved  by  large  doses  of  quinia. 

Local  Effects  of  Injuries. 

These  may  be  classified  as  the  effects  of  violence,  embracin.o-  contusions 
wounds,  fractures,  and  dislocations,  and  the  effects  of  chemical  agents  (espe- 
cially heat  and  cold),  embracing  burns,  scalds,  frostbite,  etc.   There  are  like" 
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wise  certain  remote  local  effects  of  injuries,  which  have  not  as  yet  been 
thoroughly  traced  out ;  thus  many  chronic  affections  of  bones  or  joints  origi- 
nate from  injuries,  while  external  violence  must  be  considered  as  at  least 
the  exciting  cause  of  the  development  of  many  morbid  growths,  whether 
innocent  or  malignant. 

Contusions — In  a  contusion  the  skin  is  not  broken.  There  is  always, 
hovvever,  laceration  of  the  subcutaneous  tissues,  sometimes  very  slight,  as 
in  the  ordinary  bruise,  but  sometimes  causing  comi)lete  disorganization  of 
a  limb  or  other  portion  of  the  body.  When  all  the  tissues  of  a  part  are 
completely  crushed,  it  is  sometimes  said  to  be  puljjejied.  The  skin  itself, 
though  not  broken,  may  be  so  much  injured  as  to  lose  its  vitality  and  slough. 
Every  contusion  is  attended  with  more  or  less  extravasation  of  blood;  if  in 
small  aiiiount,  this  constitutes  ecchymosis,  the  blood  undergoing  certain 
changes  in  the  process  of  absorption,  \vhich  give  rise  to  the  "black  and 
blue"  appearance  of  an  ordinar}^  bruise.  If  the  extravasation  of  blood  be 
in  larger  amount,  it  constitutes  a  thrombus  (when  clotted),  or  a  h<x;matoma 
when  remaining  as  a  tumor  containing  fluid  blood.  Besides  the  extravasa- 
tion of  blood,  a  contusion  is  always  accompanied  by  the  exudation  of  a  serous 
fluid;  this  may  be  very  slight  and  superficial,  as  seen  in  the  wheal  or  ele- 
vated ridge  produced  by  the  stroke  of  a  whip,  or  it  ma}'^  arise  from  deep- 
seated  injury,  when  it  makes  its  appearance  in  the  form  of  vesicles  and 
bullae,  as  is  especially  seen  in  parts  in  which  the  bones  are  subcutaneous, 
as  over  the  tibia  and  ulna.  The  subcutaneous  hemorrhage  or  extravasation 
which  accompanies  a  contusion  is  seldom  productive  of  serious  consequences, 
unless  from  rupture  of  a  large  artery.  Mr.  Erichsen  has,  however,  recorded 
an  autopsy  in  the  case  of  a  boy  beaten  to  death  by  his  schoolmaster,  in 
which  the  fatal  issue  appeared  to  have  been  principalh^  due  to  this  cause. 
The  amount  of  extravasation  varies  with  the  part  att'ected;  where  the  areo- 
lar tissue  is  of  loose  structure,  as  in  the  eyelids,  it  is  very  great,  and  the 
swelling  correspondingly  well  marked.  The  causes  of  contusion  are  simple 
pressure,  blows,  and  falls,  or,  in  other  words,  direct  and  indirect  violence. 
The  syviptoms  are  local  pain  and  tenderness;  swelling  (from  extravasation 
and  exudation),  preceded  perhaps  by  a  temporary  depression  or  indentation 
from  the  force  of  the  blow  ;  momentary  loss  of  color,  followed  by  increased 
redness,  and  subsequently  by  various  modifications  of  hue  owing  to  the 
changes  in  the  extra vasated  blood;  increase  of  temperature,  etc.  In  cases 
of  severe  contusion,  vesications  make  their  appearance  in  the  course  of  from 
twelve  to  twenty-four  hours,  and  by  their  size  and  number  indicate  the  ex- 
tent of  subcutaneous  injury.  The  diagnosis  of  contusion  is  usually  easy. 
In  some  cases,  however,  the  appearances  are  almost  identical  with  those  of 
incipient  traumatic  gangrene  (which  may  indeed  result  from  contusion), 
and  then  the  nature  of  the  case  must  be  determined  by  negative  evidence, 
by  the  absence  of  the  characteristic  gangrenous  odor,  by  the  temperature 
of  the  affected  part,  the  constitutionaf  symptoms,  etc.  In  some  situations, 
as  in  the  scalp,  difficulty  of  diagnosis  arises  on  account  of  the  extravasation, 
which  in  this  position  Imparts  to  the  surgeon's  fingers  very  much  the  sen- 
sation of  a  depressed  fracture.  There  is  a  ring  of  hard  tissue  with  a  soit 
central  depression,  which  often  deceives  the  hasty  observer;  by  firm  pres- 
sure the  bone  can  be  usually  felt  in  its  natural  position,  at  the  bottom  of 
this  depression,  and  the  surrounding  hard  tissue  may  be  observed  to  be 
really  elevated  above  the  normal  level.  A  thrombus  is  sometimes  mistaken 
for  a  solid  tumor,  and  a  hsematoma  for  an  abscess;  the  diagnosis  under  these 
circumstances  rnust  be  made  from  the  history  of  the  case,  from  the  absence 
of  inflammatory  symptoms,  etc.    Though  extravasated  blood  is  usually 
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absorbed,  it  occasionally  becomes  encysted,  remaininj^  fluid  for  an  indefinite 
period  and  thus  becoming  a  starting-point  for  the  development  of  a  tumor, 
or  it  may  coagulate  and  remain  as  a  clot,  or  after  coagulation  become  again 
liquid  (Baker,  St.  Bartholomew'' s  Hosp.  Reports,  vol.  ii.  pp.  201-223)  ;  ac- 
cording to  Paget  and  others,  the  blood  extravasated  in  contusion  may  ac- 
tually become  organized,  acquiring  more  or  less  the  characters  of  connective 
tissue,  but  it  more  frequently  acts  as  a  foreign  body,  exciting  inflammation 
around,  and  being  eventually  discharged  with  the  products  of  the  resulting 
suppuration.  The  prognosis  of  contusion,  unless  some  vital  organ  be  in- 
volved, is  usually  very  favorable.  Provided  that  the  skin  be  uninjured, 
the  severest  laceration  will  commonly  be  recovered  from  without  difficulty; 
but  if  the  atmosphere  be  admitted  to  the  injured  tissues  by  the  smallest 
wound,  or  by  secondary  sloughing  of  the  skin,  the  characters  of  a  subcu- 
taneous injury  are  lost,  and  wide  destruction  of  parts  may  ensue.  Contu- 
sions of  bones  and  joints,  and  of  nerves,  are,  as  we  shall  see  hereafter, 
often  followed  by  secondary  consequences  of  the  gravest  nature. 

The  treatment  of  ordinary  bruises  is  best  conducted  by  the  application  of 
slightly  stimulating  embrocations,  such  as  the  soap  liniment  of  the  Phar- 
macopoeia, the  tincture  of  arnica,  or  simply  diluted  alcohol.  The  absorp- 
tion of  extravasated  blood  may  be  assisted  by  gentle  friction  or  kneading — 
a  mode  of  treatment  w^hichthe  French  have  systematized  under  the  name  of 
massage.  In  severer  cases,  the  part  should  be  wrapped  in  some  warm  and 
soothing  dressing,  such  as  lint  soaked  in  oil,  with  laudanum,  or  in  lead- 
water  and  laudanum,  in  order  to  keep  up  the  natural  temperature,  and  pre- 
vent, if  possible,  the  occurrence  of  gangrene.  All  tight  bandaging  or  firm 
pressure  should  be  strictly  avoided.  If  gangrene  should  occur,  the  ques- 
tion of  amputation  may  arise,  and  should  be  decided  on  the  principles  laid 
down  in  Chapter  Y. 

If  a  thrombus  form,  the  surgeon  may  endeavor  to  promote  its  absorption 
by  moderate  pressure  and  gentle  friction;  all  rough  handling  should  be 
avoided,  lest  suppuration  be  induced.  In  case  of  a  collection  of  fluid  blood 
persisting  in  spite  of  treatment,  a  puncture  may  be  made,  and,  after  the 
escape  of  the  blood,  pressure  employed,  with  a  view  of  inducing  the  walls 
of  the  cavity  to  adhere ;  if  this  fail,  or  if  suppuration  occur,  a  free  opening 
must  be  made,  and  the  case  treated  as  one  of  ordinary  abscess. 

Strangulation  of  Parts — Somewhat  analogous  to  the  condition  of  a 
part  which  has  been  severely  contused,  is  that  of  a  part  which  has  under- 
gone strangulation,  from  the  pressure  of  a  tight  bandage  or  other  cause  of 
constriction.  Strangulation  is  often  intentionally  employed  by  the  surgeon 
in  the  treatment  of  various  aftections,  .such  as  nsevus,  vascular  tumors, 
hemorrhoids,  etc.  In  such  cases  the  strangulated  part  becomes  mortified, 
and  is  removed  by  the  formation  of  granulations  in  the  line  of  constriction. 
The  fingers  occasionally  become  accidentally  strangulated  by  bein^-  care- 
lessly thrust  into  tight  rings.  The  ring  can  generally  be  removed  by  soak- 
ing the  finger  in  iced  water,  Avhich  causes  the  part  to  shrink,  or  by  the  use 
of  a  silk  cord,  tightly  wrapped  around  the  finger  and  slipped  under  the 
ring,  which  is  then  worked  off"  in  the  process  of  unwrapping.  If  these  ex- 
pedients do  not  avail,  a  director  should  be  insinuated  underihe  ring,  which 
must  then  be  divided  by  a  file  or  by  cutting-pliers.  The  penis  is  sometimes 
strangulated,  either  by  being  introduced  into  a  ring,  or,  as  has  occasionally 
happened  in  the  case  of  children,  by  the  nurse  tying  a  tape  around  the  oro-an 
to  prevent  the  child  from  wetting  its  bed.  "Unless  the  constriction* be 
promptly  removed,  the  most  serious  consequences  will  probably  ensue 
sloughing  of  the  part  being  almost  inevitable,  and  even  death  havino-  occa- 
sionally followed  this  accident.  ® 
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Wounds. 

A  wound  is  a  division  or  solution  of  continuity  of  the  soft  tissues,  pro- 
duced by  violence ;  an  open  wound  is  one  in  which  the  division  of  the  skin 
is  as  free  or  nearly  so  as  that  of  the  deeper  tissues,  while  a  subcutaneous 
wound  is  one  in  which  the  opening  in  the  skin  is  comparatively  very  small. 
Wounds  are  further  classified  by  surg-eons,  according  to  their  nature  and 
causes,  into  incised,  lacerated,  contused,  inmctured,  ^nA poisoned,  wounds. 
Gunshot  wounds,  and  the  peculiar  form  of  injury  known  as  hrush-hurn,  are 
varieties  of  contused  wounds. 

Incised  Wounds  As  its  name  implies,  an  incised  wound  is  one  made 

by  a  clean  cut  with  a  knife,  razor,  or  other  sharp  instrument.  These 
wounds  are  constantly  intentionally  inflicted  by  the  surgeon,  in  amputating 
limbs,  removing  tumors,  cutting  for  stone,  etc.  They  are  also  frequently 
produced  by  accident,  from  the  careless  use  of  penkives  or  razors,  or,  among 
farm-laborers,  from  that  of  scythes  or  axes  ;  many  of  the  wounds  produced 
by  broken  glass  are  incised,  though  these  may  also  partake  of  the  nature 
of  lacerated  wounds  ;  the  cut-throat  of  the  suicide  is  an  incised  wound  ;  the 
sabre-cuts  met  with  in  war,  being  inflicted  with  a  heavy  blow,  approach  in 
their  nature  to  contused  wounds.    The  of  an  incised  wound  varies 

according  to  the  nature  of  the  instrument  with  which  it  is  inflicted,  the 
part  in  which  it  is  situated,  and  the  manner  in  which  it  is  produced.  The 
sharper  the  knife,  the  less  the  suffering  which  it  causes  ;  wounds  of  the  face 
or  hands  are  more  painful  than  those  of  the  trunk ;  wounds  made  from 
within,  less  painful  than  those  from  without.  The  reason  of  these  differ- 
ences is  very  apparent :  a  clean  cut  with  a  sharp  knife  produces  less  drag- 
ging and  tearing  of  sensitive  parts  than  a  haggling  incision  with  a  dull 
one ;  those  parts  which  are  most  abundantly  furnished  with  nerve-filaments 
are  most  sensitive  to  pain  ;  and  by  first  dividing  the  trunks  of  nerves,  their 
branches  are  paralyzed,  and  there  will  then  be  less  suffering  than  under 
opposite  circumstances;  hence  the  advantage  (before  the  days  of  anassthesia) 
of  the  transfixion  operation  over  other  forms  of  amputation.  It  is  well 
known  that  a  wound  rapidly  inflicted  is  less  painful  than  one  more  deliber- 
ately produced,  and  it  has  therefore  been  suggested  by  B.  W.  Richardson, 
and  by  Andrews,  of  Chicago,  to  use  a  blade  connected  with  a  rapidly 
revolving  wheel,  and  it  has  been  claimed  that  in  this  way  operative  sur- 
gery might  be  rendered  painless ;  it  seems  to  me,  however,  that  such  a 
contrivance  would  in  practice  be  unmanageable,  not  to  speak  of  the  erroneous 
principle  involved  in  its  conception,  which  would  endeavor  to  substitute 
mechanical  ingenuity  for  the  immediate  personal  attention  and  responsibility 
of  the  operator. 

The  amount  of  hemorrhage  from  an  incised  wound  varies  of  course  with 
the  number  and  size  of  the  vessels  cut.  Wounds  of  the  face  bleed  more 
freely  than  those  of  the  extremities,  and  wounds  of  the  scalp  are  attended 
with  very  profuse  hemorrhage,  not  only  from  the  vascularity  of  the  part, 
but  because,  on  account  of  the  denseness  of  the  surrounding  structures, 
there  is  not  the  same  opportunity  for  contraction  and  retraction  of  the 
vessels,  as  in  parts  of  looser  texture.  The  existence  of  inflammation  or 
other  circumstances  may  cause  the  vessels  of  a  part  to  be  much  enlarged ; 
hence  an  incision  into  inflamed  tissue  will  bleed  more  freely  than  one  into 
normal  structure.  In  some  peculiar  cases,  in  which  what  is  called  the 
hemorrhagic  diathesis  exists,  the  slightest  wound — even  that  caused  by 
lancing  the  gums  of  children — may  cause  fatal  hemorrhage. 

Beside  the  pain  and  bleeding  which  attend  an  incised  wound,  there  is 
10 
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always  more  or  less  retraction  of  its  edges  or  lips,  Avhich  constitutes  the 
gaping  of  the  wound.  The  amount  of  this  retraction  depends  upon  the 
nature  of  the  tissue  involved,  its  condition  at  the  time  when  the  wound  is 
inflicted,  and  the  direction  of  the  w^ound  itself  Tissu(>s  which  are  elastic 
or  which  contain  muscular  fibres  retract  more  than  fibrous  tissues ;  the 
following  is  given  by  Nelaton  as  the  order  in  which  the  soft  parts  gape 
when  wounded,  viz.,  "skin,  elastic  tissue,  cellular  tissue,  arteries,  muscles, 
fibrous  tissues,  nerves,  cartilages.  A  wound  of  a  part  in  which  there  is 
much  tension,  from  inflammation  or  from  any  other  cause,  Avill  gape  more 
than  one  in  the  same  part  under  ordinary  circumstances.  Thus  an  incision 
into  an  erysipelatous  limb,  or  over  the  female  breast  during  th(^  process  of 
lactation,  will  gape  more  than  if  those  parts  were  not  in  a  state  of  tension. 
Again,  the  direction  of  a  wound  affects  the  degree  of  retraction  of  its  lips; 
an  incision  in  the  direction  of  the  muscular  fibres  of  a  part  will  gape  less 
than  one  which  crosses  that  direction  at  right  angles,  and  in  general  terms 
we  may  say  that  longitudinal  wounds  gape  less  than  those  which  are 
transverse. 

Process  of  Healing  in  Incised  Wounds. — Incised  wounds  may  heal  in 
one  of  three  ways,  or,  as  more  frequently  happens,  partly  in  one  and  partly 
in  another  of  the  three.  The  modes  in  which  incised  wounds  heal  are — 
1,  hy  immediate  union,  or  by  the  first  intention;  2,  by  adhesion;  and  3, 
by  gramdation,  or  by  the  second  intention.  Healing  by  scabbing,  or  incrus- 
tation, is  a  variety  of  the  first  or  second  methods,  according  to  circum- 
stances ;  while  the  so-called  secondary  adhesion  (third  intention,  or  union 
of  granidations),  is  a  mere  modification  of  the  third  method — the  union  by 
granulation,  or  by  the  second  intention. 

1.  Immediate  Union,  or  Unioyi  by  the  First  Intention  (Hunter). — To 
understand  the  processes  concerned  in  the  healing  of  wounds,  the  reader 
must  bear  in  mind  \\  hat  was  said  in  the  first  chapter  as  to  the  nutritive  and 
formative  changes  due  to  the  inflammatory  process.  It  is  by  means  of 
these  changes  that  the  repair  of  wounds  is  in  every  instance  effected.  For 
a  short  time,  varying  from  a  few  minutes  to  an  hour  or  two,  after  the 
reception  of  a  wound,  it  remains  inactive  ;  its  edges  then  become  somewhat 
red,  warm,  swollen,  and  painful — it  has,  in  fact,  become  the  seat  of  the 
inflammatory  process.  Now,  if  the  wound  be  a  clean  cut,  if  it  contain  no 
foreign  bod}^  nor  clotted  l)]ood,  if  its  lips  be  in  close  and  accurate  approxi- 
mation, and  if  the  tissues  concerned  be  homogeneous  (that  is,  if  skin  be 
joined  to  skin,  cellular  tissue  to  cellular  tissue,  etc.),  under  the  most 
favorable  circumstances  of  general  health  and  hygienic  surroundings,  the 
inflammatory  process  may  stop  in  its  first  stage,  that  of  tempo7-ary  hyper- 
trophy. The  parenchyma  in  both  lips  of  the  wound  is  distended  with 
nutritive  material,  a  few  wandering  cells  perhaps  pass  across  the  line  of 
incision,  the  opposed  surfaces  adhere  together,  and  the  wound  is  healed  by 
immediate  union,  or  the  first  intention,  without  the  formation  of  lymph, 
and,  of  course,  without  any  resulting  scar.  This  mode  of  healing  is  very 
seldom  met  with,  at  least  in  this  country.  I  believe  that  I  have  seen  it  in 
cases  of  very  slight  cuts  of  the  fingers^  inflicted  by  the  sharp  blade  of  a 
penknife,  and  once  in  the  face,  in  at  least  a  portion  of  a  clean  incised  wound. 
Sir  James  Paget  has  seen  this  mode  of  union  in  a  case  of  excision  of  the 
breast.  The  cases  Avhich  we  read  of  every  day  in  the  journals,  of  union 
by  first  intention  after  amputation,  are,  I  lielieve,  reallv  instances  of  the 
second  method  by  which  Avounds  heal,  that  bv  adhesion.^ 

2.  Union  by  Adhesion.— In  the  acco)npli'shment  of  this  process,  the 
inflammation  reaches  its  second  stage,  or  that  which  is  accompanied  by  the 
first  formative  change,  viz.,  lymph  production.    This  is  what  Paget  calls 
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union  by  adhesion  (the  name  which  I  have  adopted),  or  by  adhesive  inflam- 
mation— that  distinguished  surgeon  and  pathologist  considering  that  the 
first  mode  of  union  is  accomplished  without  any  inflammation  whatever; 
it  is,  however,  I  think,  more  consonant  witli  the  modern  views  of  the 
inflammatory  process,  to  look  upon  that  process  as  necessary  for  the  repair 
of  wounds  under  all  circumstances,  and  to  regard  immediate  union,  as  I 
have  done,  as  effected  by  inflammation  limited  to  its  first  stage,  that  of 
temporary  hypertrophy  without  lymph  production.  For  union  by  the 
mode  which  we  are  now  considering,  lymph  is  essential.  Whether  this 
lymph  be  the  result  of  cell  proliferation,  or  whether  it  originate  in  the 
escape  of  white  blood-cells  from  the  vessels,  cannot  at  present  be  considered 
as  determined  ;  in  its  appearances,  physical  properties,  and  other  characters, 
it  is  identical  with  the  inflammatory  lymph  described  in  Chapter  I.  To 
obtain  union  by  adhesion,  the  patient  must  be  in  good  condition,  the  wound 
healthy,  and  containing  no  foreign  body  or  blood,  its  lips  not  bruised  or 
otherwise  injured,  but  accurately  adjusted,  and  the  cut  sui'faces  strictly  in 
apposition  and  excluded  from  the  air.  The  inflammation  must  not  pass 
beyond  its  second  stage,  or  this  form  of  union  cannot  be  obtained.  Per- 
haps the  fairest  examples  of  this  mode  of  healing  are  to  be  seen  in  cases  of 
plastic  operation,  as  for  harelip,  lacerated  perineum,  etc.  It  is  possible 
that  in  these  cases  immediate  union  may  be  sometimes  obtained,  but  the 
presence  of  a  slight  scar  after  healing  shows  that,  at  least  in  the  immense 
majority  of  cases,  the  union  has  been  b}''  adhesion  or  through  the  medium 
of  lymph.  Union  by  adhesion  should  alwa3's  be  aimed  at  in  the  treatment 
of  stumps  and  of  most  operation  wounds,  and  may  be  generally  secured 
throughout  the  greater  part  of  the  incision.  Scalp  wounds,  and  wounds 
of  the  face  and  neck,  commonly  unite  in  this  Avay,  as  do  also,  though  more 
rarely,  incised  wounds  of  other  parts  of  the  body. 

Superficial  wounds,  when  their  edges  are  brought  together,  often  unite 
without  difficulty  under  a  scab,  formed  by  the  hardening,  over  the  line  of 
incision,  of  effused  blood  and  serum,  intermingled  with  hair,  dust,  and 
other  foreign  particles ;  the  healing  under  such  circumstances  may  be  by 
immediate  union,  though  it  is  more  often  by  adhesion.  In  either  case,  this 
healing  under  a  .scab  constitutes  what  has  been  called  healing  by  scabbing, 
by  incrustation,  or  by  subcritsta.ceous  cicatrization.  It  is  a  mere  variety 
of  one  or  other  of  the  methods  already  described.  Some  confusion  is  often 
created  by  the  application  of  the  phrase  "  union  by  the  first  intention,''^  by 
modern  writers,  to  that  process  which  I  have  described  under  the  name, 
proposed  by  Paget,  of  "  union  by  adhesion.''^  The  latter  name  is,  I  think, 
more  correct,  and  more  expressive  of  the  process  which  actually  occurs  in 
the  ordinary  primary  union  of  wounds,  and  the  term  "first  intention^' 
should,  I  think,  be  reserved  for  those  rare  cases  of  immediate  union  with- 
out lymph,  to  which  it  was  applied  by  the  illustrious  John  Hunter,  though 
that  surgeon  erroneously  believed  that  the  union  in  such  cases  depended 
on  the  organization  of  an  interposed  layer  of  eff'used  blood. 

3.  Union  by  Granulation,  or  by  the  Second  Intention. — In  this  mode  of 
healing,  the  inflammatory  process  reaches  its  third  stage,  that  attended  by 
the  second  formative  change,  or  the  production  of  pus.  The  cut  surfaces 
become  covered  with  granulations,  precisely  identical  in  structure  and 
characters  to  those  met  with  in  a  healing  ulcer  (see  page  41),  and  the  free 
surface  is  bathed  with  pus.  The  granulations  gradually  fill  up  the  gap, 
and,  when  they  have  reached  the  level  of  the  surrounding  skin,  cicatriza- 
tion occurs  just  as  in  the  repair  of  ulceration,  which  has  already  been  fully 
described.  The  union  by  secondary  adhesion,  or  by  the  third  intention, 
is  identical  with  the  mode  of  union  now  under  consideration,  except  that 
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the  granulating  surfaces  are  so  adjusted  that  they  unite  and  grow  together, 
thus  expediting  the  healing  process.  Union  by  granulation  is  that  com- 
monly met  with  in  large  wounds,  such  as  those  produced  by  amputation, 
or  where,  from  excessive  inflammation,  from  a  large  number  of  ligatures 
acting  as  foreign  bodies,  or  from  other  causes,  union  by  adhesion  cannot 
be  obtained.' 

Treatment  of  Incised  Wounds. — The  object  of  the  surgeon,  in  the 
management  of  every  incised  wound,  should  be  to  obtain,  if  not  immediate 
union,  at  least  union  by  adhesion.  The  credit  of  establishing  the  rule 
which  is  now  universal,  at  least  in  England  and  in  this  country,  to  attempt 
to  get  primary  union  whenever  possible,  is  due,  in  great  measure,  to  the 
teachings  of  the  British  surgeons  of  the  last  century,  especially  Sharp, 
Alanson,  Hey,  the  Bells,  and  Hunter,  although  it  is  probable  that  such  a 
course  was  occasionally  pursued  in  much  earlier  times.  Its  advantages 
are  obvious ;  not  only  is  the  time  occupied  by  the  healing  process  much 
shorter  when  adhesion  is  obtained  than  when  union  occurs  by  granulation, 
and  the  resulting  scar  less  conspicuous  and  disfiguring,  but  the  patient  is 
saved  the  exhausting  consequences  of  prolonged  suppuration,  and  is,  in  a 
great  measure,  preserved  from  the  risk  of  the  secondary  affections  which 
often  complicate  wounds,  such  as  erysipelas,  various  forms  of  blood-poison- 
ing, etc.  In  making  the  attempt  to  procure  primary  union,  there  are  three 
principal  indications  presented  to  the  surgeon  ;  these  are  (1)  to  arrest  and 
prevent  hemorrhage,  (2)  to  remove  all  foreign  substances,  and  (3)  by  suit- 
able dressings  to  adjust  the  cut  surfaces  closely  and  accurately,  to  prevent 
the  access  of  atmospheric  air,  and  to  prevent  the  inflammatory  process  from 
passing  beyond  its  second  stage,  or  that  of  lymph  formation. 

(1)  If  the  hemorrhage  be  of  the  nature  of  general  oozing  from  small 
vessels,  it  may  be  commonly  controlled  by  position,  or  by  the  use  of  cold, 
of  pressure,  or  of  various  styptics,  as  will  be  described  in  another  chapter ; 
if  the  bleeding  be  from  larger  vessels,  these  must  be  treated  by  ligature,  by 
acupressure,  or  by  torsion,  the  comparative  merits  of  which  plans  will  be 
fully  di.scussed  when  we  come  to  speak  of  wounds  of  arteries. 

(2)  Hemorrhage  having  ceased,  the  surgeon  must  carefully  but  gently 
cleanse  the  wound,  so  as  to  remove  a\\  foreign  substances  which  may  have 
lodged  between  its  lips.  This  may  be  conveniently  done  by  means  of  a 
stream  of  running  water  (as  supplied  by  the  "ward  carriage,"  Fig.  10); 
or  if  sponges  be  used  they  should  be  new  and  soft,  and  very  gently  handled. 
As  Sir  James  Paget  well  puts  it,  "  Wounds  should  not  be  scrubbed,  even 

1  D.  J.  Hamilton,  of  Edinburgh,  has  recently  advanced  an  ingenious  theory,  according 
to  which  the  hjmph  which  is  found  on  the  surface  of  a  recent  wound  is  an  exudation 
from  the  divided  lymphatic  vessels,  acts  merely  mechanically  in  favoring  the  adhe- 
sion of  the  cut  surfaces,  and  is  soon  reabsorbed  ;  the  repair  of  the  woun'd  is  due  ex- 
clusively to  proliferation  of  the  connective-tissue  corpuscles  in  its  immediate  vicinity ; 
while  the  leucocytes,  which  escape  from  the  bloodvessels,  act  as  foreign  bodies,  and 
are  either  reabsorbed  or  discharged  as  pus.  According  to  the  same  writer,  qramilations 
are  not  new  formations,  but  consist  of  capillaries  which  are  distended  into  the  form 
of  loops  on  account  of  the  removal  of  the  restraining  pressure  of  the  inte<-ument. 
Hence,  Mr.  Hamilton  regards  what  is  known  as  union  by  granulation  as  really  the 
same  as  union  by  adhesion.  Mr.  Hamilton  also  recommends,  under  the  name  of 
"sponge-grafting,"  the  introduction  into  wounds,  when  there  is  much  lo'^s  of  sub- 
stance, of  a  carbohzed  sponge,  to  act  as  a  framework  for  the  support  of  the  <^ranulations 
This  plan  has  been  successfully  adopted  also  by  Mr.  Sanctuary  Drs  "^Estes  Beall 
and  Adams  and  other  surgeons.  Mr.  Winslow  Hall  has  successfully  em'ployed 
sponge-grafts  for  obstinate  smuses.  l^erguson,  of  Perth,  finds  that  every  purpose  is 
accomplished  by  leaving  the  sponge  in  position  for  a  few  (4-8)  days  and  then  de- 
taching it,  so  that  it  is  doubtful  whether  it  acts  otherwise  than  as  a  stimulating 
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with  spon'^es."  Mr.  Callender  employed  camel's-hau*  brushes.  To  deter- 
mine the  freedom  of  a  wound  from  foreign  bodies,  the  surg-eon  may  put  in 
service  his  hands  as  well  as  his  eyes,  it  being  sometimes  possible  to  detect 
with  the  finger  a  grain  of  sand  or  spiculum  of  bone,  which,  imbedded  in 
muscle  and  tinged  with  blood,  might  escape  ocular  observation. 

(3)  Dressing  of  Incised  Wounds. — As  a  rule,  wounds  should  not  be 
dressed  until  all  oozing  has  ceased.  A  great  deal  used  to  be  said  about  the 
glazing  of  a  wound,  and  it  was  supposed  that  this  glazing  consisted  in  the 
exudation  from  the  bloodvessels  of  a  fibrinous  material  (lymph),  which 
formed  the  bond  of  union.  Bat  whatever  be  the  origin  of  this  lymph  (a 
question  of  purely  theoretical  interest),  there  is  no  reason  to  suppose  that 
it  is  formed  more  readily,  or  of  a  better  quality,  before  than  after  the  closing 
of  a  wound ;  hence,  as  soon  as  hemorrhage  has  ceased,  the  sooner  the  lips 
of  the  wound  are  approximated  the  better.  In  closing  wounds,  the  sur- 
geon makes  use  of  sutures,  plasters,  and  bandages.  The  various  materials 
employed  for  sutures  have  been  already  described  in  previous  chapters, 
and  it  will  be  sufficient  to  say  here,  that,  for  ordinary  purposes,  lead  or 
malleable  iron  wire  is  the  most  suitable  and  convenient.  The  needles  used 
by  surgeons  are  of  various  sizes  and  shapes,  as  shown  in  Fig.  41 ;  it  is 
occasionally  advantageous 

to  have  a  strong  needle  Fig.  72. 

mounted  in  a  handle 
(Fig.  T2),  and  with  an 
eye  at  its  point,  like  the 
"  naevus  needle,"  for  use 
in  situations  difficult  of 
access,  or  when  the  tis- 
sues to  be  penetrated  are 
unusually  dense.  Various 

needles  have  been  devised  Mounted  needle,  armed  with  a  ligature. 

for  special  use  with  wire, 

but  present  no  particular  advantages  over  those  generally  employed.  The 
various  forms  of  suture  commonly  used  by  the  surgeon  may  be  enumerated 
as  the  interrupted  suture,  the  continued  or  glover^s  suture,  the  twisted  or 
harelip  suture,  and  the  quilled  suture. 

The  interrupted  suture  (Fig.  13),  which  is  that  most  frequently  used,  con- 
sists, as  its  name  implies,  in  a  number  of  single  stitches,  each  of  which  is 
entirely  independent  of  those  on  either  side. 
In  applying  it,  the  surgeon  holds  one  lip  of  Fig.  73. 

the  wound  with  the  fingers  of  the  left  hand, 
or  with  forceps,  and  introduces,  with  a  quick 
thrust,  the  needle  previously  threaded,  about 
two  lines  from  the  cut  edge  ;  he  then  takes  the  f 
opposite  lip  in  the  same  way,  and  passes  the  i 
needle,  in  this  case  from  within  outwards, 
taking  care  that  there  shall  be  no  undue  ten- 
sion or  uneven  dragging  of  the  wound.    Some  r 
surgeons  employ  two  needles,  passing  both  | 
from  within  outwards ;  but  this  causes  un-  1- 
necessary  delay,  and  offers  no  advantage  over 
the  common  mode.    Each  stitch  may  be  se- 
cured as  it  is  introduced,  or  all  may  be  passed, 
their  ends  being  left  loose  to  be  fastened  sub-         The  interrupted  suture, 
sequently.    If  silk  be  employed,  it  is  tied  in 

a  reef-not;  if  wire,  it  is  simply  twisted.    If  the  mounted  needle  (Fig.  72) 
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be  employed,  it  must  be  thrust  through  both  lips  of  the  wound  before  bemg 
threaded  (the  suture  being  thus  passed  as  it  is  withdrawn),  and  must,  there- 
fore, be  re-threaded  for  each  stitch. 

The  distance  between  the  points  of  the  interrupted  suture,  and  the  depth 
to  which  each  stitch  is  passed,  vary  with  the  nature  and  extent  of  the 
wound;  as  a  rule,  the  skin  and  sui)ci-licial  fascia  only  should  be  included  in 
the  stitches,  and  there  should  be  an  interval  of  from  half  an  inch  to  an  inch 
between  the  consecutive  points  of  introduction 

The  continued  or  glover's  suture  (Fig.  U)  is  principally  used  for  wounds 
of  the  intestines,  though  it  is  occasionally  employed  in  other  situations  where 
the  tissues  are  of  loose  structure,  as  in  the  eyelids.  It  is  made  with  silk  or 
Avith  a  fine  thread,  which  passes  across  the  wound  continually  in  the  same 
direction ;  it  is  the  stitch  formerly  employed  in  the  manufacture  of  gloves, 
whence  it  derives  its  name.  ,    i  p 

The  twisted  or  harelip  suture  (Fig.  75)  is  an  excellent  method  ot  uniting 
wounds  where  great  accuracy  and  firmness  are  desirable.  It  consists  of 
metallic  pins  or  needles,  thrust  through  both  lips  of  the  wound,  the  edges 
beino'  kept  in  contact  over  the  pin  by  figiire-of-S  turns  with  silk  thread  or 


Fig.  75. 


Fig.  76, 


Tbe  continued,  or  glover's  suture. 


The  twisted  suture. 


India-rubber  suture. 


with  wire,  according  to  the  fancy  of  the  surgeon.  For  the  figure-of-8  turns 
may  be  substituted  delicate  rings  of  India-rubber,  constituting  the  "  India- 
rubber  suture"  of  M.  lligal  (Fig.  76),  which  was  used  in  this  city  by  the 
late  Dr.  W.  L.  Atlee  in  dressing  cases  after  the  operation  of  ovariotomy. 
The  twisted  or  harelip  suture,  as  its  name  implies,  is  principally  used  after 
the  operation  for  harelip.  The  pins  should  be  of  steel,  which  may  be  gilded 
to  prevent  oxidation,  and,  after  the  complete  adjustment  of  the  suture,  the 
points  of  the  pins  should  be  cut  off  with  suitable  forceps  or  pliers,  to  prevent 
their  hurting  the  patient ;  or  they  may  be  protected  by  bits  of  cork,  or  by 
the  ingenious  "needle  guard"  devised  by  Tyrrell,  of  Dublin. 

The  quilled  suture  (Fig.  77)  is  seldom  employed  at  the  present  day,  ex- 
cept in  the  treatment  of  lacerations  on  the  perineum.  It  consists  of  a  num- 
ber of  double  threads  or  wires,  passed  through  the  lips  of  a  wound  so  that 
the  loops  shall  be  on  the  same  side ;  through  these  loops  is  passed  a  quill  or 
piece  of  bougie,  and,  the  sutures  being  tightened,  the  free  ends  are  secured 
around  another  quill,  deep  and  equable  pressure  being  thus  made  along  the 
w^hole  line  of  the  wound.  Various  ingenious  modifications  of  the  quilled 
suture  have  been  introduced,  among  others  by  Lister,  and  by  Will,  of 
Aberdeen,  and  are  principally  used  in  plastic  operations.    The  clamp  and 
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button  sutures  of  Dr.  Sims  and  Dr.  Bozeman  will  be  again  referred  to  in 
speaking  of  the  treatment  of  vesico-vaginal  fistula. 

Except  in  very  extensive  wounds,  or  where  the  tension  is  unavoidably 
very  great,  it  is,  I  think,  better  to  rely  upon  sutures  alone,  without  using 
plasters,  at  least  in  the  early  dressings.  Even  in  amputation  wounds,  I  am 
not  in  the  habit  of  employing  plaster,  except  after  the  sutures  have  been 
removed,  to  give  support  to  the  line  of  union  of  the  flaps.  The  common 
machine-spread  adhesive  plaster  of  the  shop  is  a  very  good  article  for  general 
use ;  it  should  be  cut  into  strips,  of  widths  varying  from  half  an  inch  upwards, 
and,  if  firmness  be  desired,  the  strips  should  be  cut  lengthwise  from  the  roll 
of  plaster,  as  the  cloth  on  which  it  is  spread 
stretches  more  transversely  than  in  a  longi-  Fig.  77. 

tudinal  direction.  To  prepare  them  for  use, 
the  strips  are  heated  by  applying  their  un- 
spread  side  to  a  bottle  or  can  filled  with  hot 
Avater ;  or  by  passing  them  through  the  flame 
of  a  spirit  lamp  ;  they  are  adjusted  so  that  the 
wound  comes  opposite  to  the  middle  of  the 
strip  (Fig.  73),  and  they  should  be  applied  with 
care  and  neatness,  so  as  to  support  the  edges 
of  the  wound  without  dragging  or  undue 
pressure.  In  removing  them,  the  same  care 
must  be  used  not  to  drag  apart  the  edges  of 
the  wound  by  rough  manipulation.  It  is, 
perhaps,  scarcely  necessary  to  say  that  the 
surface  to  which  the  plaster  is  applied  should 
be  thoroughly  cleansed  and  dried  to  insure 
adhesion,  and  that  the  hair,  if  there  be  any 
on  the  part,  should  be  shaved  off,  as  otherwise 
the  removal  of  the  plaster  will  give  the  pa- 
tient considei-able  pain. 

Isinglass  plaster  is  a  very  neat  and  eflicient 
substitute  for  the  ordinary  adhesive  plaster,  QuiUed  suture, 

and  is,  I  think,  preferable  for  superficial 

wounds,  especially  in  private  practice.  An  excellent  article  has  been  intro- 
duced under  the  name  of  "American  surgeon's  adhesive  plaster ;"  it  con- 
tains India  rubber,  and  has  the  great  advantage  that  it  will  adhere  without 
artificial  heat.  Wet  strips  of  muslin  are  employed  instead  of  adhesive 
plaster  by  Porcher,  of  Charleston. 

The  use  of  sutures  is  occasionally  undesirable,  particularly  in  localities 
where  it  is  wished  to  avoid  any  needless  mark,  as  in  the  face ;  or  in  the 
scalp,  where  the  use  of  stitches  is  believed  by  many  surgeons  to  expose  the 
patient  to  the  risk  of  erysipelas.  Hence  it  becomes  important  to  possess  an 
article  which  will  be  more  permanent  than  the  ordinary  plaster,  and  yet 
Avhich  will  not  cause  the  disfiguration,  inevitable  with  sutures.  Such  a 
material  is  collodion,  which  was  first  employed  in  surgery  by  Dr.  Maynard, 
of  Boston,  and  which  may  be  most  conveniently  used  in  the  form  of  the 
gauze  and  collodion  dressing,  introduced  into  this  citv  by  the  late  Dr. 
Paul  B.  Goddard. 

The  gauze  and  collodion  dressing  is  thus  employed.  Strips  of  tarlatan, 
or,  which  is  better,  of  "  Donna  Maria  gauze,"  about  an  inch  wide  by  four 
or  five  long,  are  laid  across  the  approximated  lips  of  the  wound,  previously 
washed  and  dried,  and  are  secured  by  the  a])plication,  with  a  camel's-hair 
brush,  of  collodion,  first  to  one  end,  and,  when  that  is  firmly  adherent  and 
dry,  then  to  the  other.    With  neatness  and  care,  a  superficial  wound  can 
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thus  be  closed  as  accurately  and  as  firmly  as  by  th(>  use  of  sutures.  The 
strips  will  stay  on  as  long-  as  may  be  desired,  the  collodion  being-  imperme- 
able to  water,  and  the  dressing  may  be  hermetically  sealed,  if  thought  neces- 
sary, by  merely  spreading-  the  collodion  over  the  wound  itself  as  well  as  on 
either  side.  The  "  syptic  colloid"  of  Dr.  Richardson,  which  is  essentially  a 
solution  of  tannin  in  collodion,  may  be  advantageously  substituted  for  the 
ordinary  collodion  in  cases  in  which  there  is  a  tendency  to  oozing-,  or  a  com- 
bination of  these  substances  with  carbolic  acid,  as  sug-gested  by  an  Italian 
physician.  Dr.  Paresi,  might  be  employed  with  the  view  of  obtaining-  the 
antiseptic  effect  so  much  insisted  on  by  Prof.  Lister  and  his  followers. 

Lead  ribbon  has  been  substituted  for  the  gauze  in  this  mode  of  dressing, 
and  has  been  satisfactorily  used  by  Dr.  Hewson,  at  the  Pennsylvania  Hos- 
pital ;  my  own  experience  has,  however,  not  been  favorable  to  this  modi- 
fication. 

Serre-fines  (Fig.  78)  may  be  used  for  slight  and  superficial  wounds, 
either  alone  or  in  addition  to  other  measures,  when  very  close  and  accurate 
union  is  desired. 

Sutures  and  plasters  will  only  serve  to  approximate  the  edges  of  a  wound ; 
its  deep  surfaces  should  be  brought  into  contact  by  the  use  of  compresses 
(of  lint,  oakum,  or  charpie)  and  appropriate  bandages.  The  bandage  of 
Scultetus  and  other  still  more  complicated  devices  were  formerly  much  used 
by  surgeons  for  this  purpose,  but  are  now  almost  universally 
Fig.  78.  supplanted  by  the  common  roller  bandage,  which  in  skilful  hands 
can  be  made  to  meet  every  indication. 

Ordinary  incised  wounds  should  be  dressed  as  lightly  as  pos- 
sible ;  a  piece  of  lint,  wet  or  dry,  or  an  oiled  or  greased  rag,  held 
in  place  by  a  few  strips  of  plaster  or  turns  of  a  roller,  will  com- 
monly be  sufficient.  Guerin,  Warren  Greene,  and  others  com- 
mend the  use  of  cotton-wool,  which  the}^  believe  acts  as  a  filter  to 
prevent  the  access  of  deleterious  germs  to  the  wound  ;  and  Hew- 
son, of  this  city,  has  reported  very  favorably  of  the  employment  of  dry 
earth  as  a  priniai-y  dressing ;  while  Prof  Hamilton,  of  New  York,  is 
equally  enthusiastic  in  his  praise  of  the  continuous  warm  bath,  a  mode  of 
treatment  which,  I  believe,  originated  with  Langenbeck,  and  which  has 
been  modified  by  Duplay,  who  plunges  the  limb  into  an  "antiseptic  bath" 
containing  one  per  cent,  of  carbolic  acid.  In  scalp  wounds,  it  is  generally 
right  to  apply  a  firm  compress,  so  as  to  check  oozing  and  prevent  bagging 
of  serous  and  other  discharges.  Sutures  may  be  removed  about  the  seventh 
or  eighth  day,  or  sooner  if  they  have  become  loosened,  and  the  edges  of  the 
wound  should  then  be  supported  by  strips  of  plaster  till  union  is  complete. 
If  the  wound  become  inflamed  and  painful,  it  must  be  treated  on  the  prin- 
ciples laid  down  in  previous  chapters. 

Lacerated  and  Contused  Wounds — ^These  two  varieties  of  wound 
may  be  considered  together,  as  they  generally  coexist  in  the  same  cases,  and 
require  essentially  the  same  treatment.  As  their  names  imply,  a  lacerated 
wound  is  one  of  which  the  edges  are  torn  and  not  sharply  cut,  and  a  con- 
tused wound  is  one  of  which  the  edges  are  bruised.  These  wounds  are 
inflicted  by  blows  from  dull  implements,  such  as  stones  or  clubs  by 
machinery  accidents,  by  injuries  from  railway  trains,  etc.  Gunshot  wounds 
are  likewise  included  under  this  head,  but  are  of  such  importance  as  to 
demand  a  separate  chapter  for  their  consideration. 

Lacerated  and  contused  wounds  present  several  peculiarities  of  character 
and  appearance.  Thus,  their  edges  are  irregular  and  jagged ;  the  pain  is 
duller  and  less  acute,  though  more  lasting,  than  that  of  incised  wounds- 
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there  is  less  tendency  to  gapino-,  and  there  is  less  bleeding.  This  arises 
from  the  mouths  of  the  vessels  being  twisted  and  crushed,  rather  than  evenly 
divided.  More  or  less  sloughing  always  attends  these  wounds,  and  they  are 
peculiarly  liable  to  be  followed  by  erysipelas,  secondary  hemorrhage,  and 
tetanus.  As  a  rule,  and  universally  in  this  part  of  the  world,  lacerated 
and  contused  wounds  heal  only  by  granulation,  or  by  second  intention  ;  in 
certain  rare  cases,  however,  and  under  peculiarly  favorable  climatic  influ- 
ences, it  is  said  that  they  occasionally  unite  by  adhesion.  When  a  limb  is 
entirely  torn  olf  from  the  rest  of  the  body,  the  tissues  of  the  part  give  way 
at  different  levels.  The  skin  usually  separates  at  the  highest  point ;  the 
muscles  protrude,  and  appear  to  be  tightly  embraced,  and  almost  strangu- 
lated by  the  skin  ;  the  tendons,'  vessels,  and  nerves  hang  out  of  the  wound, 
of  variable  lengths,  while  the  shattered  bone  forms  the  apex  of  the  ragged 
conical  stump.  There  is  usually  comparatively  little  hemorrhage  under 
these  circumstances,  as  in  Cheselden's  well-known  case  of  avulsion  of  the 
whole  upper  extremity,  but  occasionally  the  bleeding  is  very  profuse,  and 
proves  directly  or  indirectly  fatal.  In  a  case  of  this  kind,  in  which  a  child's 
thigh,  being  caught  between  the  spokes  of  a  carriage-wheel,  was  torn  off  at 
the  middle,  I  found  the  great  sciatic  nerve  hanging  fifteen  inches  from  the 
stump,  having  given  way  below  its  division  in  the  ham ;  a  curious  fact  in 
this  case  was,  that,  while  the  cutaneous  surface  of  the  stump  was  acutely 
sensitive  to  the  touch,  there  was  no  manifestation  of  pain  evinced  upon 
handling  the  exposed  nerve. 

The  principal  danger  attending  lacerated  and  contused  wounds  is  the 
occurrence  of  gangrene.    This  may  be  of  three  kinds : — 

(1)  Sloughing  of  the  injured  tissues,  to  a  greater  or  less  extent,  may  be 
considered  inevitable  in  any  severe  lacerated  or  contused  wound.  This  is 
the  ordinary  form  of  the  affection,  and  demands  no  special  consideration. 
The  parts  which  have  lost  their  vitality  will  be  thrown  off"  by  the  efforts  of 
nature,  and  the  w^ound  will  then  heal  by  granulation,  or,  if  the  sloughing 
be  extensive,  amputation  may  be  required. 

(2)  There  may  be  gangrene  from  arterial  obstruction  at  a  point  above 
the  apparent  seat  of  injury  ;  this  form  of  gangrene  is  principally  met  with 
in  cases  of  gunshot  injury,  and  is  often  a  cause  for  amputation  (see  page  94). 

(3)  The  most  fatal  form  of  gangrene  is  the  true  traumatic  or  spreading 
gangrene^''  which  is  always  of  the  moist  variety,  from  implication  of  the 
venous  system,  and  is  usually  met  with  in  connection  with  severe  com- 
pound fractures  or  other  destructive  lacerations  produced  by  railway  and 
machinery  accidents.  The  most  rapidly  fatal  case  which  I  have  ever  seen 
was  in  the  person  of  a  professional  lion  tamer,  whose  thigh  was  frightfully 
lacerated  by  the  teeth  and  claws  of  the  animal  with  which  he  was  in  the 
habit  of  performing.  Traumatic  gangrene  occasionally,  however,  follows 
comparatively  slight  local  injuries,  and  this  circumstance  has  led  many 
authorities  to  attribute  its  occurrence  to  constitutional  causes.  Certain  it 
is  that  those  are  especially  apt  to  be  attacked  by  traumatic  gangrene  who 
are  in  a  depraved  state  of  health,  and  particularly  such  patients  as  suffer 
from  organic  disease  of  the  kidneys.  The  symptoms  of  ^-aumatic  gangrene 
are  sufficiently  characteristic.    The  limb  swells  and  becomes  tense,  and  a 

1  In  some  cases  the  tendons  give  way  at  a  point  much  higher  than  that  at  which 
the  other  tissues  separate. 

»  This  grave  affection  has  also  been  described  under  the  names  of  putrid  pneumo- 
hcemia  (Maisonneuve),  bronzed  eri/sipelas  (Velpeau),  (jangi-enous  em:ihijsema,  traumatic 
poisoniny  (Chassaignac),  acute  purulent  nedema  (Pirogoff"),  acute  putrid  infection  (Perrin), 
and  acute  gangrenous  septiccemia  (Terrillon). 
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dusky-red  or  purplish  color  supervenes,  attended  with  a  deep-seated  burn- 
ing pain.  Soon  the  dusky  hue  gives  way  to  a  dark  mottled  appearance, 
vesications  and  bullas  are  formed,  the  surface  becomes  soft  and  bog-gy,  and 
emphysematous  crackling,  running  along  the  deep  planes  of  cellular  tissue, 
gives  evidence  of  the  formation  of  gases  as  the  result  of  decomposition. 
Below  the  seat  of  gangrene,  the  limb  has  a  cadaveric  appearance,  while 
above,  oedema  and  discoloration  rapidly  extend,  especially  along  the  planes 
of  areolar  tissue  on  the  inside  of  the  limb,  reaching  and  invading  the  trunk 
in  perhaps  a  few  hours  from  the  period  of  commencement.  While  the  gan- 
grene spreads  upwards,  the  part  first  attacked  falls  into  the  condition  of  a 
disorganized,  black,  and  pultaceous  mass.  The  general  symptoms  indicate 
from  the  first  an  extreme  constitutional  depression.  Death  is  almost  in- 
evitable in  these  cases,  and  follows  shortly  after  the  gangrene  has  reached 
the  trunk ;  or  it  may  occur  at  an  earlier  period,  as  pointed  out  by  Perrin, 
from  gases  entering  the  circulation  and  proving  fatal,  as  when  air  enters 
the  veins  in  an  operation. 

Treatment  of  Lacerated  and  Contused  Wounds. — Small  portions  of  the 
body,  especially  of  the  face,  even  if  entirely  separated,  will  occasionally  re- 
unite when  replaced  and  carefully  supported ;  hence,  as  a  rule,  all  lacerated 
or  partially  detached  flaps  of  tissue  should  be  gently  cleansed  and  read- 
justed, for  even  if  sloughing  eventually  take  place,  the  attempt  to  preserve 
the  injured  part  will  at  least  have  been  attended  by  no  harm.  Great  cau- 
tion should,  however,  be  used  in  any  case  of  lacerated  or  contused  wound 
as  to  the  employment  of  sutures.  These  wounds  are  always  followed  by  a 
good  deal  of  inflammation  and  consequent  swelling,  and  if  the  parts  be 
closely  stitched  up,  there  will  probably  be  so  much  tension  as  seriously  to 
endanger  the  vitality  of  the  already  bruised  and  torn  tissues.  I  am  confi- 
dent that  I  have  seen  extensive  sloughing  of  integument,  due  quite  as  much 
to  the  over-zealous  use  of  sutures,  in  these  cases,  as  to  the  effects  of  the 
original  injury.  A  few  stitches  may  be  proper,  if  the  wound  be  large  and 
there  be  much  tendency  to  gaping ;  but  it  is  best  to  rely  chiefly  upon  the 
support  afforded  by  plaster  and  judicious  bandaging.  For  lacerated  wounds 
without  much  contusion,  especially  about  the  face,  where  the  tissues  are 
very  vascular,  cold  water,  or  glycerine  and  water,  is  an  excellent  primai*y 
dressing ;  it  may  be  applied  simply  by  wetting  pieces  of  lint,  or  by  irriga- 
tion. When  the  edges  of  the  wound  are  contused  as  well  as  lacerated, 
warm  dressings  are  usually  more  grateful,  and  here  warm  Avater,  or,  still 
better,  diluted  alcohol  or  diluted  laudanum,  answers  a  very  good  purpose. 
Cotton-wool,  dry  earth,  and  the  warm  bath,  are  recommended  by  their  re- 
spective advocates,  as  in  the  case  of  incised  wounds.  Chloral  in  solution 
(gr.  v-f5j)  is  recommended  by  W.  W.  Keen,  Marc  See,  and  other  surgeons. 
When  the  slough  is  about  to  separate,  poultices,  especially  those  containing 
yeast  or  porter,  may  be  advantageously  substituted  for  the  alcoholic  dress- 
ing, to  be  replaced  in  turn,  when  the  wound  is  fairly  granulating,  by  lime- 
water  or  such  other  substance  as  the  appearance  of  the  part  or  the  fancy 
of  the  surgeon  may  dictate.  At  each  dressing,  disinfectants,  such  as  the 
preparations  of  chlorine,  dilute  carbolic  acid,  or  the  permanganate  of  potas- 
sium, should  be  freely  used ;  the  latter  agent  is  that  which  I  am  myself  in 
the  habit  of  employing,  and  it  is  certainly  the  most  elegant  of  all  the  pre- 
parations that  have  been  mentioned. 

Amputation  in  Lacerated  a,nd  Contused  Wounds.  In  many  of  the  worst 

cases  of  lacerated  and  contused  wound,  no  treatment  will  avail  short  of  re- 
moval of  the  injured  limb.  Thus,  if  an  arm  or  leg  be  entirely'  torn  awav 
or  if  all  the  soft  parts  and  bones  be  crushed  together  into  a  pulp-like  mass' 
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there  can  be  no  question  as  to  the  propriety  of  amputation.  Those  cases, 
however,  in  which  the  soft  tissues  are  alone  involved,  the  bones  escaping 
injury,  present  more  difficulty ;  there  is  a  popular  notion  that  cases  of  this 
kind  do  not  require  amputation ;  it  is  a  mere  flesh  wound,  it  is  said,  and 
the  surgeon  ought  to  be  able  to  cure  it.  I  am  well  convinced,  however,  that 
when  the  skin  and  muscles  are  extensively  torn  and  separated,  even  if  the 
bone  be  whole,  especially  in  the  lower  extremity,  amputation  is  more  often 
necessary  than  is  commonly  supposed.  It  must  be  remembered  that  the 
appearance  of  the  skin  often  gives  an  imperfect  idea  of  the  amount  of  injury 
beneath;  I  have  not  unfrequently  found  the  skin  apparently  healthy  and 
uninjured,  when,  by  insinuating  the  finger  beneath  the  surface,  all  the 
deeper-seated  tissues,  muscles,  vessels,  and  nerves,  were  found  pulpefied,  as 
it  were,  and  crushed  into  an  almost  indistinguishable  mass.  If  amputation 
be  required,  it  should  be  done  as  soon  as  sufficient  reaction  has  occurred ; 
the  advantages  of  primary  over  secondary  amputation  were  fully  considered 
in  Chapter  Y.,  and  need  not  be  referred  to  here.  If  an  attempt  be  made 
to  save  the  limb,  however,  secondary  amputation  may  become  necessary 
from  the  occurrence  of  hemorrhage,  or  from  the  onset  of  one  of  the  forms 
of  gangrene  described  on  page  153.  If  the  true  traumatic  gangrene  should 
occur,  amputation  must  be  at  once  performed,  though  the  chances  of  a  suc- 
cessful issue  are,  it  must  be  confessed,  under  these  circumstances,  very 
doubtful.  It  is,  perhaps,  scarcely  necessary  to  give  the  caution  not  to  be 
deceived  into  amputating  for  a  mere  superficial  slough,  an  error  which  can 
be  avoided  by  carefully  watching  the  case  for  a  few  hours,  when,  if  morti- 
fication have  really  taken  place,  the  occurrence  of  putrefactive  changes  in 
the  part  will  sufficiently  clear  up  the  diagnosis.  When  amputation  is  re- 
sorted to  under  these  circumstances,  it  should  be  done  at  a  point  sufficiently 
removed  from  the  seat  of  gangrene,  to  avoid,  if  possible,  the  recurrence  of 
disease  in  the  stump. 

Brush-burn  is  a  name  used  by  Mr.  Erichsen  for  the  form  of  contused 
wound  which  is  produced  by  violent  friction.  It  is  frequently  caused  in 
manufacturing  districts,  by  portions  of  the  body  being  caught  by  rapidly 
revolving  straps  of  leather  or  other  material.  Brush-burn  may  vary  in 
severity  from  a  mere  superficial  abrasion  to  absolute  destruction  of  the  skin 
and  subjacent  tissues.  It  is  a  very  painful  injury,  but  not  dangerous, 
unless  very  extensive  and  severe,  and  it  presents  no  peculiar  indications. 
The  part  is  to  be  protected  from  the  air,  the  separation  of  sloughs  promoted 
by  poultices,  etc.,  and  the  resulting  ulcer  treated  on  general  principles. 

Gunshot  ivoimds  will  form  the  subject  of  the  next  chapter. 

Antiseptic  Treatment  of  Wounds. — Under  the  name  of  the 
"antiseptic  method,''''  Sir  Joseph  Lister,  forniei^ly  of  Edinburgh,  but  now 
of  King's  College,  London,  has  urged  the  employment  of  carbolic  or  phenic 
acid  as  a  dressing  in  surgical  cases,  and  the  practice  has,  both  in  his  hands 
and  those  of  others,  no  doubt  met  with  a  large  measure  of  success.  At 
the  same  time,  other  surgeons  equally  competent  and  carcfid,  and  who  have 
endeavored  conscientiously  to  carry  out  Prof.  Lister's  instructions,  have 
utterly  failed  in  detaining  the  promised  results,  while  results  quite  as  good 
as  those  of  Prof.  Lister's  followers  are  obtained  by  surgeons  who  rely 
simply  upon  enforcing  cleanliness  and  attending  to  the  constitutional  and 
hygienic  condition  of  their  patients,  without  adopting  any  exclusive  mode 
of  dressing.  Other  substances,  such  as  boracic  and  salicylic  acids,  iodo- 
form, bichloride  of  mercury,  oxide  of  zinc,  thymol,  etc.,  have  been  also 
employed,  but  carbolic  acid  is  upon  the  whole  preferred  by  Prof.  Lister 
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himself,'  and  by  most  of  his  disciples.  The  theory  of  the  method  is  founded 
on  the  observations  of  Pasteur,  and  supposes  that  animal  decomposition 
is  due  to  the  presence  of  org-anic  germs  floating  in  the  atmosphere,  and 
carbolic  acid  is  used  on  account  of  its  known  destructive  effects  upon  low 
forms  of  organic  life. 

To  carry  out  the  "  antiseptic  system"  in  dressing  a  wound  or  performing 
an  operation,  there  are  needed :  two  solutions  of  carbolic  acid,  one  contain- 
ing one  part  of  the  acid  to  forty  of  water,  and  thv-  other  one  to  twenty ; 
an  "atomizer,"  or  steam-spray  apparatus'^  (Fig.  79),  with  a  very  large 
flame  produced  by  burning  the  vapor  of  alcohol — the  solution  of  carbolic 
acid  to  be  atomized  containing  one  part  to  thirty,  and  being  diluted  by  the 
steam  to  the  strength  of  one  to  forty;  a  "protective,"  consisting  of  oiled 
silk  covered  on  both  sides  with  copal  varnish,  and  then  with  a  mixture  of 
dextrine  starch  and  carbolic  acid  ;  "  antiseptic  gauze,"  which  is  simply  loose 
cotton-cloth  thoroughly  imbued  with  a  mixture  of  one  part  of  carbolic  acid, 
five  of  paraffine,  and  seven  of  common  resin  f  Mackintosh  cloth  ;  drainage- 
tubes  ;  carbolized  silk  sutures ;  and  carbolized  catgut  ligatures,  made  by 
soaking  catgut  in  a  mixture  of  carbolic  acid,  glycerine,  chromic  acid,  alcohol, 
and  water.  If  adhesive  plaster  is  to  be  used,  it  is  to  be  rendered  antiseptic 
by  dipping  it  in  a  hot  solution  of  carbolic  acid.    All  the  instruments, 


Fig.  79. 


"Atomizer,"  or  steam-spray  apparatus. 


sponges,  drainage-tubes,  etc.,  to  be  used,  must  be  kept  lying  in  the  1-40 
.solution  of  the  acid;  and  if  an  instrument  is  laid  down  "for  an  instant,  it 
must  be  re-dipped  before  it  is  again  employed. 

Before  ben-inning  an  operation,  the  part'is  to  be  shaved,  and  thoroughly 
washed  with  the  1-20  solution  of  carbolic  acid.  (In  the  case  of  an  acci- 
dental w^ound,  this  solution  should  be  not  only  applied  to  the  surface,  but 
should  also  be  carried  into  all  the  recesses  of  the  wound.)  The  spray  is 
then  made  to  play  over  the  part,  and  kept  in  action  until  the  whole  opera- 
tion is  completed ;  if  the  surgeon's  hands,  or  those  of  his  assistants  pass 
beyond  the  limits  of  the  spray,  they  must  be  re-dipped  in  the  1-40  solution 
before  again  approaching  the  wound.  All  vessels  are  to  be  tied  with  the 
antiseptic  catgut-ligatures,  both  ends  of  w^hich  are  cut  short,  and  the  drain- 

•Vn  B,vV/.sA  M«/«.r,^/-o,<r««/ for  May  28,  1881,  Prof.  Lister  is  announced  to  have 
said  hat  he  had  found  the  oil  of  eucalyptus  to  be  "  a  perfect  substitute  for  carbolic 
acid,  but  in  the  same  .Journal  tor  Oct.  25,  1884,  is  reported  an  address  before  the 
Medical  bociety  of  London,  in  which  Prof.  Lister  records  a  death  from  septic  noisoning 
n  spite  of  this  dressing,  and  advc.cates  the  employment  of  corrosive  sublimate  with 
serum  derived  from  horse's  blood  in  the  proportion  of  1-100 

2  Richardson  of  Dublin,  has  devised  a  spray-apparatus  t;  be  worked  by  the  foot. 
Or,  which  Sm-  J   Lister  now  recommends,  corrosive  sublimate  and  biood-serum 
one  part  to  one  hundred.  uioou  sseruiu, 
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age-tubes  are  to  be  placed  deeply  in  the  wound  and  cut  on  an  exact  level 
with  the  surface,'  being  held  in  place  by  means  of  pieces  of  carbolized  silk. 
The  wound  having  been  closed  with  the  antiseptic  sutures  (and  adhesive 
plaster,  if  necessary),  a  small  piece  of  the  "protective,"  dipped  in  the 
1-40  solution,  is  applied,  so  as  to  protect  the  raw  surface  from  the  irritating 
effects  of  the  remainder  of  the  dressing.  The  wound  is  next  covered  with 
a  layer  of  the  "antiseptic  gauze,"  dipped  in  the  1-40  solution,  and  there 
are  then  successively  superimposed  six'^  layers  of  dry  gauze,  one  of  Mack- 
intosh, an  eighth  layer  of  gauze,  large  enough  to  cover  in  all  that  have 
preceded,  and  finally  a  bandage  of  the  same  material.  Whenever  the 
dressings  are  changed,  this  is  to  be  done  under  the  spray,  and  special  pre- 
caution is  to  be  taken  not  to  admit  any  uncarbolized  air.  The  outer  dress- 
ings are  not  changed  until  the  discharge  has  begun  to  soak  through,  while 
the  inner  dressings  may  in  some  cases  be  allowed  to  remain  for  weeks 
without  renewal. 

Under  the  name  of  "prolonged  or  continuous  pulverization,"  Verneuil 
recommends,  during  the  after-treatment,  the  exposure  of  the  part  to  the 
carbolized  spray,  the  application  being  continued  for  two  or  three  hours  at 
a  time,  and  repeated  several  times  a  day. 

As  has  been  already  indicated,  the  alleged  superiority  of  the  "antiseptic 
method"  cannot  be  said  to  have  been  as  yet  demonstrated.  The  results 
obtained  by  Prof.  Lister  and  his  followers  are,  as  far  as  I  have  been  able 
to  trace  them,  at  least  no  better  than  those  met  with  by  careful  surgeons 
who  employ  simpler  dressings,  and,  on  the  other  hand,  serious  symptoms 
of  poisoning  and  even  death  have  not  unfrequently  followed  the  use  of 
carbolic  acid  in  this  way,  while  the  fashionable  antiseptic  of  the  moment — 
corrosive  sublimate — has  killed  at  least  22  patients,  no  less  than  7  of  these 
having  died  in  a  single  American  hospital. 

Punctured  Wounds. — These,  as  their  name  implies,  are  such  wounds 
as  are  inflicted  with  the  point,  rather  than  with  the  edge,  of  a  weapon.  If  the 
point  be  sharp,  the  wound  approaches  somewhat  the  character  of  an  incised 
wound ;  if  dull,  the  injury  more  resembles  a  contused  wound.  Punctured 
wounds  are  always  painful,  and  are  apt  to  be  followed  by  a  good  deal  of 
swelling  and  inflammation.  If  deep,  and  especially  if  they  penetrate  an 
important  cavity,  they  are  attended  by  much  risk  to  life.  The  form  of 
punctured  wound  most  frequently  met  with  in  civil  practice  is  that  produced 
by  the  common  sewing-needle,  which  easily  penetrates  the  flesh,  and  then  is 
broken  oft',  the  point  remaining  in  the  tissues.  These  wounds  may  be  met 
with  in  any  part  of  the  body,  but  are,  for  obvious  reasons,  most  often  found 
in  the  hands,  feet,  knees,  and  buttocks.  If  the  surgeon  see  such  a  case 
shortly  after  the  introduction  of  the  needle,  he  should,  if  possible,  at  once 
remove  the  foreign  body.  Its  position  can  usually  be  detected,  even  if  it 
cannot  be  seen,  by  a  sensation  of  bmited  resistance  offered  to  the  surgeon's 
fingers  on  careful  palpation.  If  it  be  necessary  to  cut  down  upon  the  needle 
(which  operation  may  be  much  facilitated  by  using  Esmarch's  tube  and 
bandage),  the  incision  should  be  made  somewhat  obliquely  to  the  position  of 
the  foreign  body,  so  that  it  may  be  reached  with  suitable  forceps  a  short 

'  Chieiie,  of  Edinburgh,  employs,  instead  of  the  ordinary  drainage-tubes,  hanks  of 
carbolized  catgut,  which  act  by  capillary  absorption  and  are  finally  dissolved  in  the 
discharges.  McEwen,  of  Glasgow,  employs  decalcified  chicken  bones  as  drainage- 
tubes,  steeping  them  in  a  solution  of  chromic  or  carbolic  acid,  and  introducing  tliem 
threaded  with  liorsehair,  which  is  withdrawn  in  a  few  days. 

*  If  the  corrosive  sublimate  gauze  is  used,  at  least  sixteen  layers  are  thought  desir- 
able by  Prof.  Lister  for  the  first  dressing. 
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distance  below  the  point  at  which  it  is  broken ;  it  is  occasionally  more  con- 
venient to  push  the  needle  onwards,  thus  making  its  point  emerge  by  a 
counter-opening-  at  a  little  distance.  If  the  case  be  not  seen  for  some  hours 
after  the  introduction  of  the  needle,  when  swelling  has  already  occurred,  or 
if  unskilful  efforts  at  extraction  have  only  served  more  deeply  to  imbed  the 
foreign  body,  it  is  often  impossible  for  the  surgeon  to  satisfy  himself  as  to 
the  position  of  the  needle.  In  such  cases  it  is  usually  better  to  wait  until 
the  establishment  of  suppuration  has  dislodged  the  foreign  body,  when  it 
will  gradually  work  its  way  towards  the  surface.  The  presence  or  absence 
of  a  needle  might,  in  case  of  doubt,  be  determined  by  the  magnetic  test  of 
Mr.  Marshall,  holding  a  powerful  magnet  upon  the  part  for  fifteen  or  twenty 
minutes,  so  as  to  influence  the  fragment,  the  presence  of  which  would  then 
be  revealed  by  the  deflection  of  a  polarized  needle  delicately  suspended 
above  it.  Very  serious  consequences  sometimes  result  from  the  prick  of  a 
needle ;  I  have  known  necrosis  of  the  entire  shaft  of  the  humerus  to  be 
due  to  a  wound  of  the  periosteum  thus  inflicted.  After  the  removal  of  the 
foreign  body,  cases  of  needle-wound  are  to  be  treated  on  general  principles. 
If  an  important  part,  such  as  the  knee-joint,  be  involved,  entire  rest  and  the 
local  use  of  dry  cold  will  be  particularly  indicated. 

Bayonet  Wounds  form  almost  the  only  class  of  punctured  wounds  now 
met  with  in  civilized  warfare.  They  are  very  rare,  only  400  cases  being 
recorded  in  the  Surgical  History  of  the  War,  as  compared  with  over 
246,000  wounds  of  other  descriptions;  of  these  400,  only  30  proved  fatal. 
Formerly,  when  duelling  Avas  very  frequently  resorted  to  by  soldiers,  the 
small-sword  was  the  weapon  usually  employed,  and  punctured  wounds  were 
thus  constantly  inflicted ;  they  were  treated  by  the  drummers  of  the  regi- 
ment, who  sucked  the  part  dry  from  blood,  and  then  applied  a  piece  of 
chewed  paper  or  wet  cloth  to  the  wound,  which  frequently  healed  under 
this  treatment  in  a  remarkably  short  space  of  time.  This  mode  of  practice 
is  said  by  Percy  and  Laui-ent  to  have  originated  among  the  Romans  (who 
employed  suction  as  a  remedy  for  poisoned  wounds),  and  to  have  been 
introduced  into  military  surgery  by  Cato,  who  would  not  allow  doctors  in 
his  army,  disliking  them  because  they  were  usually  of  Grecian  birth. 

Arrow  Wounds  are  frequently  met  with  in  our  western  border  in  con- 
flicts with  the  Indians.  They  are  very  serious  injuries,  being  particularly 
fatal  when  they  involve  the  abdominal  cavity.  The  following  tables,  taken 
from  Dr.  Bill's  article  in  the  second  volume  of  the  International  Encyclo- 
jjsedia  of  Surgery,  show  the  relative  fatality  of  arrow  wounds  in  different 
parts  of  the  body,  and  the  causes  of  death  in  fatal  cases  : — 
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Dr.  Otis,  in  Circular  No.  .3,  S.  G.  0.,  1811,  published  83  cases  of  arroAv 
wound,  of  which  20,  including-  nearly  all  in  which  the  great  cavities  of  the 
body  or  the  larger  bones  and  joints  Avere  involved,  proved  fatal. 

The  great  danger  in  cases  of  arrow  Avound  is,  as  shown  by  Dr.  Bill,  from 
the  head  of  the  Aveapon  becoming  detached  from  the  shaft,  and  remaining 
in  the  wound  as  a  foreign  body  of  the  worst  description.  Hence  the  import- 
ance of  not  hastily  pulling  the  shaft  away  while  leaving  the  head,  and  the 
equal  importance  of  careful  but  persistent  efforts  to  remove  the  latter.  This 
may  be  clone  by  catching  the  head  of  the  arrow  with  curved  forceps,  or  in 
a  strong  wire  loop,  as  recommended  by  Dr.  Bill ;  or  it  may  be  sometimes 
better  to  make  a  counter-opening,  and  in  case  of  a  chest  w^ound,  if  necessary 
for  this  purpose,  even  to  cut  through  the  rib  with  a  trephine. 

It  is  commonly  believed  that  the  Indian  tribes  make  use  of  poisoned 
arrows ;  it  would  appear,  however,  from  the  reports  of  Dr.  Bill  and  other 
army  surgeons,  that  in  reality  this  is  very  seldom  done ;  I  am,  however, 
informed  by  Dr.  Schell,  who  was  stationed  for  some  time  at  Fort  Laramie, 
that  it  is  the  universal  custom  to  dip  the  arrows  in  blood,  which  is  allowed 
to  dry  on  them,  and  it  is  not  improbable,  therefore,  that  septic  material  may 
thus  be  occasionally  inoculated  through  a  wound. 

Tooth  Wouyrds. — Quite  severe  injuries  are  occasionally  inflicted  by  bites, 
even  when  there  is  no  evidence  of  the  introduction  of  any  morbid  })oison. 
The  late  Prof.  Gross  met  Avith  cases  in  wdiich  great  inflammation  and 
suffering  followed  abrasions  of  the  hand  received  in  striking  another 
person  on  the  mouth,  and  I  have  myself  seen  a  bite  of  the  thumb  followed 
by  fatal  tetanus.    Syphilis  is  occasionally  inoculated  in  this  w^ay. 

The  treatment  o  f  punctured  xvounds  consists  in  the  use  of  simple  anodyne 
dressings,  and  in  the  adoption  of  means  to  prevent  the  development  of  ex- 
cessive inflammation. 

Poisoned  Wounds  The  Stings  of  Insects  are  seldom  productive  of 

serious  consequences,  in  this  country  at  least.  In  tropical  climates,  the 
insects  appear  to  be  more  venomous,  and,  according  to  the  reports  of 
African  and  other  travellers,  death  not  unfrequently  results  from  such  a 
cause.  Even  in  this  part  of  the  world,  however,  death,  sometimes  pre- 
ceded by  gangrene,  has  occasionally  resulted  from  the  sting  of  a  bee  or  the 
bite  of  a  mosquito,  probably  owing  to  idiosyncrasy  on  the  part  of  the 
patient.  The  pain  of  a  sting  may  be  relieved  by  the  application  of  spirit 
of  hartshorn  (aqua  ammoniae),  and  the  subsequent  inflammation  should  be 
treated  on  general  principles. 

Snake  Bites  are  often  productive  of  serious  symptoms,  and  not  unfre- 
quently of  death.  All  snakes,  however,  are  not  venomous ;  and  even  in 
the  case  of  those  Avhich  are  known  to  be  poisonous,  if  by  the  action  of 
biting  a  few  times  they  have  exhausted  their  .stock  of  venom  (which,  in  the 
instance  of  the  rattlesnake,  is  contained  in  a  small  pouch  under  the  upper 
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jaw),  the  wounds  which  they  can  then  inflict,  until  the  venom  reaccumu- 
lates,  may  be  no  more  serious  than  other  punctured  wounds  of  simihir 
characters. 

The  bite  of  the  rattlesnake  is  usually  attended  with  much  pain,  though 
this  is  not  always  the  case;  there  is  sometimes  free  external  bleeding,  and 
always  rapid  interstitial  hemorrhage,  causing  great  swelling  of  the  affected 
part,  which  is  usually  one  or  other  extremity.  In  cases  which  terminate 
unfavorably,  the  swelling  rapidly  ascends  the  limb,  which  is  deeply  dis- 
colored ;  vesications  make  their  appearance,  and  the  part  falls  into  a 
gangrenous  condition.  In  favorable  cases,  the  swelling  and  other  local 
symptoms  disappear  almost  as  rapidly  as  they  came.  The  constitutional 
symptoms  of  rattlesnake  poisoning  are  those  of  extreme  prostration,  the 
mind  often  remaining  clear  until  within  a  few  minutes  of  the  fatal  issue. 
Death  may  take  place  in  a  very  short  time  (forty  minutes  only  in  a  case 
reported  by  Dr.  Shapleigh),  from  the  direct  effect  of  the  poison  on  the 
nervous  system,  or  after  the  lap.se  of  several  days  or  weeks,  from  extensive 
sloughing  and  suppuration  resulting  from  the  local  injury.  The  coagula- 
bility of  the  blood  appears  to  be  much  impaired  by  the  effect  of  the  poison, 
this  fact  accounting  for  the  great  interstitial  hemorrhage,  and  consequent 
swelling  and  discoloration.  ■ 

Various  substances  have  been  proposed  as  antidotes  to  snake  poison, 
those  which  have  attained  most  reputation  being  the  eau  de  hice  (contain- 
ing ammonia),  the  Tanjore  pill  (of  which  arsenic  is  a  principal  ingredient), 
Bibron's  antidote  (containing  corrosive  sublimate,  bromine,  and  iodide  of 
potassium),  and  the  liquor  potasses,  recommended  by  Dr.  John  Shortt. 
Prof.  Halford,  of  Australia,  has  proposed  the  direct  injection  into  the  veins 
of  dilute  a(pia  ammonise,  and  has  reported  several  cases  in  which  the  treat- 
ment was  followed  by  recovery.  The  use  of  ammonia  in  this  way  might 
doubtless  prove  efficacious  as  a  cardiac  stimulant,  but  the  treatment  has 
completely  failed  in  the  hands  of  Prof.  Fayrer,  and  there  seems  to  have 
been  a  doubt  as  to  the  venomous  nature  of  the  snakes  in  some  of  those 
cases  in  which  success  followed  the  use  of  the  remedy.  The  hypodermic 
use  of  ammonia  has  been  successfully  resorted  to  by  Dr.  Semple,  in  a  case 
of  spider  bite  attended  with  grave  symptoms,  and  by  Dr.  Elder  in  four 
cases  of  poisoning  by  the  bite  of  the  copperhead  or  red  vij^er. 

There  is  no  evidence  of  advantage  from  the  use  of  any  of  the  antidotes 
above  mentioned  in  cases  of  rattlesnake  poisoning ;  the  remedy  attributed 
to  Prof  Bibron,  which  was  highly  esteemed  a  few  years  ago,  is  now,  I 
believe,  abandoned  even  by  those  who  most  highly  extolled  its  virtues. 
The  treatment  recommended  by  Dr.  S.  Weir  Mitchell,  who  is  one  of  the 
highest  living  authorities  on  this  subject,  consists  in  the  internal  adminis- 
tration of  alcoholic  stimulus,  of  course  not  pushed  to  the  point  of  producing 
deep  intoxication,  with  suction  by  means  of  a  cupping-glass,  the  applica- 
tion of  carbolic  acid,  diluted  with  half  its  weight  of  alcohol,  and  the  local 
use  of  the  intermittent  ligature.  The  intermittent  ligature  consists  of  a 
tourniquet  applied  above  the  injured  part,  so  as  to  interrupt  the  blood  cur- 
rent, except  when  momentarily  relaxed  by  the  surgeon  ;  by  the  use  of  this 
means  a  small  portion  of  the  venom  can  be  admitted  at"a  time  into  the 
general  circulation,  and  the  enemy,  as  it  were,  met  and  fought  in  detach- 
ments. The  warmth  of  the  body  should  be  kept  up  to  the  normal  standard, 
by  the  use  of  external  heat ;  and,  should  it  be  found  impossible  to  produce 
sufficient  stimulation  through  the  stomach,  the  inhalation  of  the  fumes  of 
warm  alcohol,  or  even  of  ether,  might  be  resorted  to. 

Fayrer  recommends  in  the  treatment  of  wounds  inflicted  bv  the  cobra 
or  by  other  poisonous  serpents  of  India,  the  application  of  a  tight  ligature^ 
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with  amputation,  excision,  or  cauterization  of  the  part,  followed  by  the 
internal  administration  of  hot  spirits  and  water,  which  he  considers  pre- 
ferable to  ammonia,  and  by  the  use  of  external  heat,  galvanism,  and  per- 
haps the  cold  douche.  Should  the  breathing-  fail,  artificial  respiration 
should  be  resorted  to,  in  hope  that  life  may  be  prolong-ed  until  elimination 
of  the  poison  has  been  effected. 

Bites  of  Rabid  Animals,  especially  cats,  dogs,  and,  according  to  Drs. 
Janeway  and  Wolf,  skunks,  sometimes  prove  fatal  through  the  occurrence 
of  Hydrophobia.  The  peculiar  poison  which  produces  this  frightful  affec- 
tion appears  to  be  communicated  by  means  of  the  saliva,  though  whether 
it  originate  in  that  secretion  or  be  merely  mixed  with  it,  coming  from  other 
structures  of  the  mouth,  is  uncertain.  The  proportion  of  cases  of  hydro- 
phobia to  the  number  of  persons  bitten  by  dogs  or  other  animals  supposed 
to  be  mad,  is  very  small,  only  71  deaths  from  this  affection  having  occurred 
in  London  in  twenty-nine  years,  an  annual  average  of  less  than  2^.  After 
the  reception  of  a  bite,  the  poison  may  remain  latent  for  a  variable  period, 
the  limits  of  which  have  been  placed  at  as  short  a  time  as  one  day,  and  at  an 
interval  as  long  as  forty  years.  The  truth  appears  to  be  that  the  stage  of 
incubation  may  vary  from  about  four  weeks  to  eleven  months,  sometimes, 
however,  undoubtedly  surpassing  the  latter  limit.  The  difference  is  sup- 
posed, by  Mr.  Forster,  to  depend  on  the  part  bitten,  and  the  circumstances 
under  which  the  bite  is  received.  If  the  face  be  the  seat  of  injury,  the 
period  of  latency  will  probably  not  exceed  four  or  five  weeks,  and  if  the 
disease  have  not  appeared  in  that  time,  the  patient  may  be  considered  safe. 
When  the  hand  is  the  part  affected,  the  period  of  latency  varies  from  five 
weeks  to  a  year ;  and  when  the  clothes  have  been  bitten  through  before 
the  skin  is  injured,  several  years  may  elapse  before  the  development  of 
the  disease.  An  apparently  authentic  case  has  been  recently  reported  by 
Fereol,  in  which  the  period  of  incubation  was  two  and  a  half  years,  and 
Colin  has  recorded  a  case  in  which  it  was  said  to  have  been  nearly  five 
years.  The  wound  is  usually  healed  long  before  any  manifestations  of 
hydrophobia  occur,  and  the  invasion  of  the  latter  is  often  unattended  by  local 
symptoms,  though  occasionally  shooting  pains  and  twitchings  are  felt  at 
the  seat  of  original  injury.  The  development  of  hydrophobia  is  usually 
preceded  for  some  days  by  a  feeling  of  general  malaise,  together  with  chills, 
flushes,  and  giddiness.  The  most  characteristic  special  symptoms  of  the 
disease,  and  those  which  Mr.  Forster  considers  in  themselves  sufficient  for 
diagnostic  purposes,  are  intense  pain  and  cutaneous  sensibility,  and  spasms 
of  the  pharyngeal  muscles,  rendering  it  almost  impossible  to  swallow  any- 
thing, but  especially  liquids.  To  these  there  are  usually  added  a  feeling  of 
great  anxiety  and  a  sense  of  impending  danger,  together  with  delusions 
alternating  with  the  wildest  delirium.  There  may  be  general  convulsions, 
while  there  are  almost  always  spasmodic  movements  of  the  mouth  and  of 
the  laryngeal  muscles,  with  expectoration  of  viscid  and  very  tenacious 
mucus  and  saliva ;  hence  the  popular  notion  that  the  patient  barks  and 
tries  to  bite.  Hydrophobia  has,  until  recently,  been  thought  an  invariably 
fatal  affection,  but  instances  of  recovery  under  the  hypodermic  use  of 
woorara  have  been  lately  recorded  by  Offenburg,  Polli,  and  B.  A.  Watson. 
Death  may  occur  in  one  day,  or  life  may  be  prolonged  for  nearly  a  week. 
As  a  preventive  measure,  excision  of  the  part  bitten  is  usually  recom- 
mended. Mr.  Youatt  had  great  confidence  in  cauterization  with  nitrate  of 
silver,  and  I  may  add  that  I  was  told  by  a  negro,  who  had  been  for  many 
years  chief  "dog-catcher"  in  this  city,  that  he  himself  had  been  bitten 
many  times  by  dogs  suspected  of  being  mad,  and  had  never  suffered  any 
impleasant  consequences,  having  always  used  this  remedy.  I  am  disposed, 
11 
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however,  to  question  (with  Mr.  Forster)  whether  any  of  these  plans  is 
really  procUictivc  of  benefit ;  the  immense  majority  of  bites  will  not  be  fol- 
lowed by  hydrophobia  under  any  eircumstances,  and,  on  the  other  hand, 
hydropho])ia  has  oceurred  even  after  free  excision  of  the  injured  part. 
Duboue,  of  Pau,  suggests  the  daily  administration  of  large  doses  of  bromide 
of  potassium  during  the  whole  period  of  incubation.  When  the  disease 
occurs,  the  patient  must  be  kept  quiet  in  a  darkened  room,  and  free  from 
all  avoidable  sources  of  irritation ;  his  strength  must  be  supported  by  such 
concentrated  food  and  stimulus  as  can  be  taken,  or  by  nutritious  enemata, 
while  an  ice-bag  may  be  placed  to  the  spine,  as  recommended  by  Dr.  Todd 
and  Mr.  Erichsen,  and  the  violence  of  the  spasms  may  be  relieved  by  inha- 
lations of  ether,  or  nitrite  of  amyl  (Forbes),  or  by  the  use  of  large  doses  of 
bromide  of  potassium.  Dr.  J.  B.  Read,  of  Alaljama,  suggests  the  hypo- 
dermic employment  of  gelsemium  ;  M.  Gingeot  that  of  hoang-nan  ;  and  Dr. 
Nursimula,  an  Indian  physician,  that  of  atropia.  Bouisson  speaks  very 
favorably  of  the  emplo^^ment  of  a  hot-air  bath.  Dr.  Hammond  recom- 
mends the  persistent  emploj^ment  of  a  primary  current  of  electricity,  one 
pole  being  applied  to  the  head,  and  the  other  to  the  feet.  Skinkvvin,  of 
Cork,  advises  transfusion,  and  Culver,  of  Jersey  City,  following  a  hint  of 
Majendie's,  intravenous  injections  of  saline  solutions ;  bromide  of  potas- 
sium, administei'ed  in  this  manner,  is  recommended  by  Duboue;  as  already 
mentioned,  several  cures  have  been  recently  reported  from  the  administra- 
tion of  woorara,  and  others  are  said  to  have  been  obtained  by  the  hypo- 
dermic use  of  pilocarpin,  by  inhalations  of  oxygen,  and  by  the  employ- 
ment of  the  monobromate  of  camphor,  of  aconite,  and  of  cannabis  indica. 
The  only  post-mor-tem  appearance  visible  to  the  naked  eye,  which  can  be 
considered  as  characteristic,  is,  according  to  Mr.  Forster,'  dilatation  of  the 
pharynx ;  but  in  cases  recorded  by  Clifford  Allbutt,  Hammond,  Cowers, 
and  Cheadle,  there  were  found  decided  changes  in  the  medulla,  spinal  cord, 
and  other  nerve  centres,  consisting  in  congestion,  softening,  localized  effu- 
sions of  blood  and  serum,  and,  in  some  parts,  granular  degeneration.  In- 
flammatory changes  in  the  brain  have  been  observed  by  Benedikt,  of 
Yienna,  and  Wassilief,  of  St.  Petersburg."^  Congestion  of  the  nervous 
structures  in  the  vicinity  of  the  wound,  and  inflammatory  changes  in  the 
salivary  glands,  have  been  noticed  by  Nepveu,  as  have  hyperEemia  and  an 
accumulation  of  white  corpuscles  in  the  kidneys,  by  Coats,  of  Glasgow. 

Dissection  Woimds  are  less  frequently  productive  of  unpleasant^'conse- 
quences  at  the  present  day,  when  anatomical  subjects  are  prepared  with 
antiseptic  agents,  than  formerly ;  it  is  indeed  much  oftener  from  making 
autopsies,  especially  in  cases  of  erysipelas,  puerperal  peritonitis,  etc.,  than 
from  the  dissection  of  ordinary  subjects,  that  this  form  of  poisoned  wound 
is  met  Avith.  Even  in  performing  surgical  operations,  surgeons  are  occa- 
sionally exposed  to  this  form  of  injury:  witness  the  melancholy  case  of 
the  late  Mr.  Collis,  of  Dublin,  Avho  died  from  the  effects  of  a  slio-ht  Avound 
received  in  excising  an  upper  jaAv.  A  cut  received  in  dissecting  or  in 
operating  may  act  merely  as  any  other  wound,  producing  an  inflammatory 
condition,  which  will  of  course  be  aggravated  if  the  person  be  in  a  de- 
pressed state  of  health  Avhen  the  injury  is  inflicted.  Under  such  circum- 
stances, the  wounded  part  will  swell,  becoming  hot  and  painful  and  the 
neighboring  lymphatics  will  probably  become  involved  Avith  enlargement 
of  the  axillary  glands,  and  a  condition  of  general  febrile' disturbance  The 
inflammation  may  end  in  resolution,  or  may  run  on  to  suppuration.'pursu- 

1  The  changes  noted  in  the  brain  and  spinal  cord  in  cases     liir/i^^,.!  „v,-  i, 
e.er,  according  to  MMaieto,,,  of  Glasgow.^  .»  mean/SalSK^^^.r^^^^^ 
but  may  be  met  with  in  any  cases  in  which  there  has  been  great  cerebral  ejoitement! 
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ing  vorv  much  the  same  course  as  a  severe  whitlow.  In  other  cases  there 
is  a  i)ositive  inoculation  of  septic  material,  followed  by  diffuse  cellular 
inflammation,  or  by  phleg-monous  erysipelas,  involving'  a  considerable 
part  of  the  body,  and  attended  by  extensive  suppuration,  and  perhaps 
sloughing;  the  general  symptoms  arc  those  of  extreme  depression,  and  the 
patient  dies  of  pycemia  or  septicjemia,  or  recovers  after  a  long  and  tedious 
convalescence,  with  his  health,  perhaps,  permanently  impaired.  The  first 
symptom  of  this  more  serious  form  of  the  affection  is  usually  a  small 
vesicle,  which  appears  at  the  seat  of  the  injury,  sometimes  within  twelve 
hours,  but  usually  on  the  second  or  third  day. 

If  a  wound  is  received  in  dissecting,  it  is  i)roper  to  tie  a  ligature  around 
the  part  to  encourage  bleeding,  and  to  wash  the  wound  thoroughly  with 
soap  and  water ;  after  which  suction  should  be  ju'actised,  provided  that 
there  be  no  abrasion  about  the  mouth.  The  benefit  of  cauterization  in 
these  cases  is  somewhat  doubtful,  but  if  it  be  thought  i)roper  to  employ 
it,  strong  nitric  acid  or  the  acid  nitrate  of  mercury  will  probably  prove 
the  best  agent.  If,  in  spite  of  these  precautionary  measures,  the  wound 
give  further  trouble,  the  treatment  must  vary  according  to  the  form  which 
the  symptoms  assume.  The  simple  inflammatory  affection  which  was  first 
described,  should  be  treated  on  general  principles,  poultices  or  other  sooth- 
•  ing  applications  being  made  to  the  injured  part,  and  laxatives  and  diapho- 
retics administered  internally.  In  the  more  serious  form,  in  which  there 
is  evidence  of  blood-poisoning,  more  active  measures  must  be  adopted:  the 
vesicle  and  adjacent  parts  should  be  freely  incised,  and  the  wound  washed 
with  diluted  tincture  of  iodine.  Anodyne  fomentations  may  then  be 
applied,  and  the  strength  of  the  patient  must  be  kept  up  by  the  free  use  of 
stimulants  and  food,  with  quinia,  camphor,  and  ammonia.  If  abscesses 
form,  they  should  be  opened  as  soon  as  fluctuation  is  detected.  The  pro- 
portion of  recoveries  from  this  form  of  the  affection  is  stated  by  Travers 
to  be  but  one  in  seven:  if  the  case  terminate  favorably,  the  patient  should 
be  sent  as  soon  as  possible  to  the  country,  to  recruit  his  shattered  health 
by  change  of  air  and  scene. 


CHAPTER  VIII. 

GUNSHOT  WOUNDS. 

It  is  not  my  intention,  nor,  indeed,  would  it  be  possible,  wnthin  the  limits 
of  this  chapter,  to  attempt  a  full  description  of  gunshot  injuries,  and  of  their 
modes  of  treatment.  American  surgeons  have  had  ample  opportunities  for 
the  study  of  this  class  of  injuries  during  the  last  twenty-five  years — more 
ample,  it  is  to  be  hoped,  than  will  again  be  afforded  for  a  very  long  period ; 
still,  injuries  from  firearms  are  often  enough  met  with  in  civil  practice  to 
render  it  important  for  every  surgeon  to  be  familiar  with  their  more  promi- 
nent features  and  peculiarities,  and  to  be  prepared  to  perform  any  of  the 
operations  which  their  treatment  especially  demands. 

Characters  of  Gunshot  Wounds  These  vary  according  to  the 

nature  of  the  projectile  by  which  the  wound  is  inflicted,  and  the  force  with 
which  it  produces  its  effect.  The  momentum  of  a  gunshot  projectile  is  an 
important  matter  for  the  surgeon's  consideration.    This  depends  upon  two 


164 


GUNSHOT  WOUNDS. 


factors — the  mass  or  weight  of  the  projectile,  and  the  velocity  which  it 
possesses  at  the  moment  of  striking  the  body  ;  thus,  if  a  cannon-ball  and  a 
musket-ball,  moving  with  the  same  velocity,  strike  at  the  same  moment, 
the  cannon-ball,  from  its  greater  mass,  will  have  a  greater  momentum,  and 
will  produce  the  greater  injury.  A  charge  of  powder  alone,  without  any 
ball,  or  the  wadding  of  the  gun,  if  the  latter  be  fired  at  short  range,  may 
produce  a  serious  or  even  fatal  injury,  the  great  velocity  making  up  for  the 
slight  mass. 

A  charge  of  small  shot,  if  the  gun  be  discharged  in  close  proximity  to  the 
person  struck,  may  enter  the  body  en  masse,  as  it  were,  and  produce  a  large, 
ragged  wound ;  or  if  the  hand  be  struck,  as  occasionalh^  happens  to  sports- 
men from  the  premature  discharge  of  a  fowling-piece,  may  absolutely  blow 
otf  a  portion  of  the  member  as  eflfectually  as  would  be  done  by  a  piece  of 
shell  or  round  shot,  fired  at  a  greater  distance.  When  small  shot  scatter 
before  they  strike,  they  produce  slighter  wounds,  though  even  then  a  single 
shot  may  destroy  the  eye,  or  cause  fatal  hemorrhage  by  wounding  a  large 
artery  or  vein. 

BuUet-iuounds  have  increased  greatly  in  severity  since  the  introduction 
of  rifled  muskets  and  of  conoidal  balls.  The  old  round  musket-ball,  fired 
from  a  smooth  bore,  produced  a  comparatively  slight  wound;  thus  I  have 
on  several  occasions  seen  patients  who  had  what  might  be  called  "button- 
hole fractures"  of  the  tibia,  caused  in  this  way:  simply  a  round  aperture  in 
the  front  of  the  bone,  the  ball  sometimes  lodging,  and  sometimes  going 
completely  through  the  limb,  but  causing  no  splintering,  and  no  great  lace- 
ration of  the  soft  tissues.  The  peculiar  shape  of  the  modern  conoidal  ball 
causes  it  to  meet  Avith  much  less  resistance  from  the  air,  while  the  spiral 
rotatory  motion  M-hich  is  imparted  to  it  by  the  grooves  of  the  modern  rifled 
firearm  enables  it  to  retain  much  more  of  its  initial  velocity,  and  thus  to 
strike  with  much  greater  momentum  than  the  old  form  of  musket-ball; 
moreover,  from  its  centre  of  gravity  not  coinciding  with  its  centre  of  figure, 
in  its  passage  through  the  air  it  acquires  a  peculiar  dip,  causing  it  to  strike 
obliquely,  making  a  large  wound,  ploughing  and  tearing  up  the  soft  parts, 
and  splintering  the  bones  in  all  directions.  Thus,  it  is  not  uncommon  for 
a  long  bone,  such  as  the  tibia  or  humerus,  when  struck  by  a  conoidal  ball, 
to  be  splintered  and  split  both  upwards  and  downwards,  to  the  epiphyseal 
lines,  or  even  into  the  adjoining  articulations.' 

Bound  shot  or  cannon-balls,  unless  moving  with  very  slight  velocity,  are 
apt  to  tear  off  an  entire  limb,  or  whatever  part  of  the  bodv  they  may  hap- 
pen to  strike ;  even  when  almost  spent,  and  rolling  along  the  ground  with 
no  more  apparent  force  than  a  ten-pin  ball,  they  are  capable  of  producing 
most  frightful  injuries,  as  it  is  said  foolhardv  soldiers  have  occasionally 
learnt  to  their  cost,  in  attempting  to  stop  such  a  spent  ball  with  the  foot. 
The  reason  is  obvious:  though  the  velocity  is  slight,  the  mass  and,  there- 
fore, the  momentum  are  very  great.  On  account  of  the  great  elasticity  of 
the  skin,  it  will  occasionally  escape  injury  from  the  blows  of  spent  shot, 
while  the  parts  beneath,  bones,  muscles,  vessels,  and  nerves,  may  be  fright- 
fully torn  or  completely  pulpefied.  Such  are  the  injuries  which  used  to  be 
attributed  to  the  effects  of  the  loind  of  a  ball,  passing  close  to  but  appa- 
rently not  coming  in  contact  with,  the  person  wounded.  These  injuries 
are  apt  to  be  followed  by  gangrene,  which  often  seems  to  be  due  to  rupture 
of  the  mam  artery,  at  a  point  higher  than  the  seat  of  apparent  lesion. 

I  Prof.  Middleton  Michel  of  Charleston,  maintains  that  the  splintering  caused  bv 
the  conoidal  bullet  is  less  than  is  commonly  supposed,  and  that  when  fired  at  short 
range  it  prodnf.^s  comparatively  little  injury,  its  destructive  effect  bein-  iuverselv 
proportionate  to  its  velocity,  °  "  ^ 
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Shell-wounds  are  among  the  most  fatal  injuries  met  with  in  modern 
warfare.  The  explosion  of  a  single  shell  may  kill  or  mortally  wound  quite 
a  number  of  persons;  the  injuries  most  analogous  to  these  which  are  met 
with  in  civil  life,  are  such  as  are  produced  by  accidents  in  blasting  and 
mining,  portions  of  metal  or  stone,  or  splinters  of  wood,  being  hurled 
violently  by  the  force  of  the  explosion  against  the  bystanders,  and  often 
inflicting  most  serious  and  even  fatal  lacerations. 

Nature  of  Gunshot  Wounds. — In  whatever  way  inflicted,  gunshot 
wounds  partake  of  the  nature  of  contused  wounds,  and  are  often,  as  we 
have  seen,  attended  by  great  laceration,  while  in  certain  cases,  especially 
in  the  slighter  forms  of  shell  wound,  the  soft  parts  may  be  split  to  some 
distance  from  the  point  of  contact  of  the  projectile,  and  in  these  cases  a 
portion  at  least  of  the  wound  may  be  clean  cut,  and  approach  therefore  to 
the  nature  of  an  incised  wound.  Whatever  part  is,  however,  directly 
touched  by  the  ball,  is  almost  invariably  so  contused  as  to  be  deprived  of 
vitality,  and  hence  it  may  be  laid  down  as  an  axiom,  which  holds  good  in 
this  part  of  the  world  at  least,  that  every  gunshot  wound  must  of  necessity 
be  followed  by  more  or  less  sloughing.  Indeed,  it  is  often  said  that  every 
portion  of  the  track  of  a  ball  must  slough,  and  that  in  the  case,  for  instance, 
of  a  perforating  flesh  wound  of  the  extremities,  a  tubular  slough  will  be 
separated,  representing  exactly  the  course  of  the  ball.  I  believe,  however, 
that  this  rule  is  not  invariable  ;  in  the  early  part  of  our  late  war,  when  buck- 
shot were  occasionally  used  in  the  form  of  " buck-and-ball  cartridges,"  I 
saw  several  cases  of  very  small,  perforating,  flesh  wounds  thus  produced,  in 
Avhich,  although  undoubtedly  the  apertures  both  of  entrance  and  of  exit 
sloughed,  the  deep  parts  of  the  wound  apparently  healed  without  the  oc- 
currence of  sloughing;  and  to  suppose  that  such  might  be  the  case  is  not  at 
all  unreasonable,  for  the  swelling  of  the  tissues  would  measurably  convert 
the  deeper  portion  of  the  wound  into  a  subcutaneous  injury,  placing  it  thus 
in  a  condition  which,  as  we  know,  will  allow  of  great  laceration  without 
inevitable  loss  of  vitality.  The  sloughing  of  gunshot  wounds  is  not  due, 
as  was  formerly  supposed,  to  any  poisonous  qualities  of  the  projectile,  nor 
to  its  temperature,'  nor  to  any  fancied  development  of  electricity,  but  simply 
to  the  excessive  degree  of  contusion  inflicted  by  the  ball,  which,  though 
usually  of  small  mass,  strikes  with  great  momentum. 

Wounds  of  Entrance  and  Exit  Most  gunshot  wounds  have  two 

apertures,  one  where  the  hnW  went  in''^  and  the  other  where  it  came  out. 
If  there  be  but  one  wound,  it  is  prima-facie  evidence  that  the  ball  has 
lodged  and  remains  in  the  part ;  though  more  rarely  a  spent  ball  may  drop 
out  by  the  same  opening  as  that  by  which  it  entered,  or,  striking  some 
prominent  part,  as  the  larynx,  or  a  rib,  may  be  deflected  from  its  course, 
and,  restrained  by  the  elasticity  of  the  skin,  may  make  a  complete  circuit 
around  the  chest  or  neck,  as  the  case  may  be,  coming  out  at  last  at  the 
point  at  which  it  went  in.    Well-attested  illustrations  of  these  statements 

'  Hagenbach,  Socin,  and  Busch,  however,  have  lately  adduced  experimental  proofs 
to  show  that  balls  in  passing  through  the  tissues  of  tlie  l)ody  undergo  an  actual  in- 
crease of  temperature  sufficient  to  cause  partial  melting  of  the  projectiles,  and  Gros 
maintains  that  the  modern  bullet  carries  with  it  a  minute  quantity  of  hydrocyanic 
acid,  which  accumulates  in  the  gun- barrel  as  the  result  of  the  explosion  of  the 
powder. 

2  Dr.  Skae  has  reported  a  case  in  which  a  lunatic  shot  himself  with  a  pistol  ball 
throiKjh  the.  iai\  thus  producing  a  fatal  injury  without  any  wound  which  could  be 
recognized  during  life  ;  and  a  curious  case  occurred  during  our  late  war,  in  which  an 
officer  was  mortally  wounded  throtujh  the  anus. 
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may  be  found  in  works  on  military  surgery.  On  the  other  hand,  the  ex- 
istence of  two  wounds  is  not  positive  evidence  that  there  is  no  ball  in  the 
part;  for  a  ball  may  s})lit  on  a  ridge  of  bone  or  other  projectin,^^  object, 
one  portion  passing  out  and  making  an  aperture  of  exit,  while  the  other 
lodges;  or,  w^iich  conies  to  the  same  thing,  two  balls  may  enter  at  one 
opening,  one  passing  out  and  the  other  remaining.  Again,  there  may  be 
more  than  two  Avounds.  I  had  under  my  care,  after  the  battle  of  Antietam, 
a  Confederate  soldier  who  had  three  wounds  in  the  fleshy  part  of  the 
thigh;  they  were  all  in  a  line,  superficial  flesh-wounds,  almost  identical  in 
appearance,  and  with  nearly  equal  intervals  between  them.  Either  two 
balls  had  entered  together,  and,  separating  in  th(!  tissues,  had  come  out  by 
different  apertures,  or,  which  from  the  position  of  the  wounds  seemed 
more  probable,  two  balls  had  entered  hj  distinct  openings,  and,  meeting 
in  the  limb,  had  come  out  together.  Not  unfrequently  a  ball  perforates 
both  lower  extremities,  thus  making  four  wounds,  and  I  have  even  seen 
five  wounds,  evidently  made  by  the  same  ball.  Thus,  I  remember  a 
soldier  who  had  apparently  been  struck  by  a  ball  passing  obliquely  up- 
wards, while  his  arm  was  flexed  at  the  elbow  and  somewhat  elevated ; 
the  ball  had  grazed  the  forearm,  perforated  the  upper  arm  (just  missing 
the  brachial  artery),  and  then  entered  the  ch'est,  superficially  wounding 
the  lung,  and  ultimately  emerging  below  the  scapula. 

The  apertures  of  enti'ance  and  exit  present  somewhat  different  appear- 
ances; these  were  better  marked  when  round  balls  were  in  common  use 
than  at  the  present  time,  when  gunshot  wounds  are  usually  inflicted  by 
conoidal  bullets.  The  entrance  wound  is  usually  smaller  than  that  of 
exit,  and,  indeed,  from  the  elasticity  of  the  skin,  often  appears  smaller 
than  the  ball  Avhich  made  it;  its  edges  are  rather  inverted  than  everted, 
and,  if  the  weapon  has  been  discharged  at  a  very  short  distance,  the  skin 
may  be  blackened  by  the  explosion  of  the  powder.  The  exit  wound  has 
everted  edges,  is  ragged  and  more  irregular  than  that  of  entrance,  and  is 
usually  larger.  These  differences  are  owing  to  several  circumstances, 
among  which  may  be  enumerated  the  reduced  velocity  of  the  projectile  at 
the  moment  of  exit,  the  diminished  degree  of  resistance  offered  by  the 
soft  parts,  which  at  the  point  of  exit  are  unsupported,  and  therefore  more 
liable  to  laceration,  and  the  actual  increase  in  bulk  of  the  projectile  from 
carrying  portions  of  tissue  before  it — a  similar  explanation  to  that  given 
by  Mr.  Teevan  for  the  larger  size  of  the  exit  than  of  the  entrance  wound 
in  cases  of  punctured  fracture  of  the  skull. 

The  statement  above  given  may  be  considered  as  generally,  thought  not 
invariably,  correct;  thus,  it  is  easy  to  understand  how  a  conoidal  ball,  strik- 
ing with  its  long  axis  corresponding  to  the  surface,  might  make  a  large 
and  ragged  Avound,  and,  undergoing  partial  rotation  from  the  resistance 
of  the  tissues,  might  emerge  point  forwards,  thus  making  the  exit  wound 
smaller  and  more  regular  than  that  of  entrance.  Again,  the  distinctive 
appearances  of  the  apertures  may  be  obliterated,  or  their  characters  re- 
versed, by  the  processes  of  sloughing  and  suppuration.  There  is  most 
sloughing  at  the  point  of  entrance,  for  here  the  momentum  of  the  pro- 
jectile Avas  greatest,  and  hence,  in  the  su])sequent  stages  of  a  gunshot 
Avound,  the  aperture  of  exit  may  be  absolutely  smaller  than  that  bv  Avhich 
the  ball  entered. 

Direction  of  Ball— The  direction  taken  by  a  ball  in  traA-ersing  a  part 
is  usually  in  a  straight  line  from  aperture  to  aperture.  To  this  rule  there 
are,  as  already  stated,  exceptions,  from  deflection  of  the  ball  by  means  of 
a  ridge  of  bone,  tendon,  fascia,  etc.  Still,  the  rule  holds  good  in  the 
immense  majority  of  cases,  and  the  surgeon  may  often  derive  valuable 
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information  by  bearing  it  in  mind;  thus,  it  has  happened  that  in  cases  of 
secondary  hemorrhage  it  has  been  impossible  to  discover  the  source  of  bleed- 
ing, till  by  placing  the  patient  in  the  exact  position  which  he  occupied  when 
shot,  and  looking  along  the  line  which  the  ball  must  have  taken,  it  has  be- 
come obvious  that  a  certain  vessel  was  in  the  way  of  being  wounded,  and 
the  proper  point  for  the  application  of  a  ligature  has  been  thus  made  at  once 
evident.  A  familiar  instance  of  the  value  in  another  respect  of  this  mode 
of  examination,  is  that  which  occurred  to  Sir  Astley  Cooper,  who,  by  re- 
sorting to  this  plan  in  a  case  of  murder,  determined  that  the  fatal  shot  could 
only  have  been  fired  by  the  left  hand,  a  point  of  circumstantial  evidence 
which  eventually  led  to  the  detection  and  conviction  of  the  criminal. 

Symptoms  of  Gunshot  Wounds.  —  The  symptoms  of  gunshot 
wounds  vary  with  the  ])art  affected,  the  nature?  of  the  missile,  and  other 
circumstances.  The  amount  of  shock  is,  according  to  Drs.  Mitchell,  More- 
house, and  Keen,  apt  to  be  greater  in  wounds  about  the  upper  third  of 
the  body  than  in  other  parts.  The  attitude  assumed  by  the  person  shot, 
immediately  on  receipt  of  the  wound,  varies  with  the  locality  of  the  latter  ; 
a  man  shot  in  the  head  usually  falls  forwards,  while  one  shot  about  the 
shoulder  often  involuntarily  turns  around,  making  a  half  revolution,  or  a 
complete  or  even  two  revolutions,  before  falling.  The  first  stage  of  shock 
may  be  very  evanescent,  the  patient  when  first  seen  being  in  a  state  of 
wild  excitement,  delirious,  or  even  maniacal ;  this  is  said  to  be  particularly 
noticeable  in  wounds  about  the  genital  organs.  The  behavior  of  men 
when  shot  in  battle  is  influenced  by  a  variety  of  circumstances ;  thus, 
marked  differences  have  been  observed  in  accordance  with  the  race  of  the 
person  wounded.  The  Anglo-Saxon  is  usually  calm  and  philosophical; 
the  Celt  sometimes  gay  and  merry,  and  at  other  times  depressed  and 
gloom}^;  the  Teuton  phlegmatic.  The  negro  soldiers  during  our  late  war 
were,  according  to  the  testimony  of  Dr.  Brinton  and  other  army  surgeons, 
the  most  patient  and  enduring  of  all  our  wounded;  another  peculiarity 
Avas  that,  while  the  white  troops  of  all  races  almost  invariably  threw  away 
their  muskets  when  shot,  the  negro  soldier  as  regularly  brought  his  into 
hospital  with  him,  and  was  not  satisfied  to  have  it  taken  from  his  sight. 

The  pain  of  gunshot  wounds  is  sometimes  very  slight ;  indeed,  in  the 
heat  of  action,  a  soldier  is  often  unaware  that  he  is  wounded,  till  he  feels 
the  trickling  of  blood,  or  sees  its  stain  upon  his  clothes.  When  the  shot 
is  felt,  the  sensation  is  variously  described  as  that  of  a  blow  from  a  cane 
or  sharp  stone,  as  a  burning  rather  than  a  pain,  or  as  an  electric  shock. 
In  some  cases,  when  nerve-trunks  are  involved,  there  is  most  distressing 
pain  referred  to  other  and  occasionally  far  different  parts  of  the  body ;  in 
other  cases  a  still  more  curious  phenomenon  is  observed,  viz.,  local  tempo- 
rary paralysis  of  motion  and  sensation,  caused  by  concussion  or  commotion 
of  a  large  nerve,  from  a  ball  passing  near  without  directly  injuring  it. 

Primary  hemorrhage,  contrary  to  what  might  be  supposed,  is  not  a 
prominent  symptom  of  gunshot  wounds,  but,  when  it  does  occur  to  any 
great  extent,  usually  proves  almost  instantly  fatal.  Even  when  a  limb  is 
carried  off'  by  a  shell  or  round  shot,  the  peculiar  way  in  which  the  vessels 
are  torn  asunder  allows  contraction  and  retraction  to  occur,  and  there  is 
much  less  bleeding  than  would  be  anticipated.  In  ball-wounds  of  the  ex- 
tremities, the  natural  elasticity  and  resiliency  of  the  vessels  seem  to  en- 
able them  to  elude  the  projectile,  and  we  often  find  the  track  of  a  wound 
apparently  crossing  directly  the  line  of  a  main  artery  which  yet  has  en- 
tirely escaped  injury.  In  other  cases,  as  in  wounds  of  the  lung,  there  is 
a  sudden  gush  of  blood,  which  induces  fainting,  and  before  the  patient 
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recovers  consciousness,  a  clot  forms,  and  the  bleeding  may  not  be  renewed. 
Hence,  death  from  hemorrhage  on  the  battle-field  is  a  rarer  occurrence  than 
is  generally  supposed ;  the  cases  which  do  prove  fatal  in  this  way,  are 
usually  those  of  wound  of  the  heart  itself,  or  of  one  of  the  large  internal 
arteries,  such  as  the  aorta  or  pulmonary  artery,  or  of  wound  at  the  root  of 
the  neck,  where  arterial  retraction  and  contraction  cannot  occur,  and  where 
the  condition  may  be  additionally  complicated  by  the  entrance  of  air  into 
the  great  veins  in  that  situation. 

The  secondary  symptoms  of  gunshot  wounds  do  not  materially  differ 
from  those  of  other  lacerated  and  contused  wounds  of  the  same  severity. 
There  is  always  a  good  deal  of  inflammation,  with  perhaps  more  swelling 
than  in  ordinary  contused  wounds  attended,  by  constitutional  disturbance, 
fever,  and  perhaps  traumatic  delirium.  The  slough  begins  to  separate 
about  the  sixth  day ;  and,  when  it  has  entirely  come  away,  the  extent  of 
destruction  is  often  found  to  be  much  greater  than  was  at  first  supposed. 
During  the  whole  period  of  separation  of  the  slough,  there  is  great  risk  of 
secondary  hemorrhage ;  this  usually  takes  place  from  the  tenth  to  the 
fifteenth  da}^,  though  it  may  occur  as  early  as  the  fifth  or  as  late  as  the 
thirtieth.  Secondary  hemorrhage  may,  of  course,  be  caused  at  a  still  later 
period  by  some  accidental  circumstance,  such  as  the  puncture  of  a  large 
artery  by  a  spiculum  of  necrosed  bone,  as  in  a  case  recorded  by  Dr.  Chisolni, 
in  which  bleeding  occurred  on  the  328th  day,  or  in  the  .still  more  remark- 
able case  recorded  by  Dr.  William  Hunt,  in  which  fatal  secondary  hemor- 
rhage similarly  occurred  nearly  three  years  after  receipt  of  the  injury, 
which  was  not,  however,  in  this  instance,  a  gunshot  wound.  Erysipelas, 
pysemia,  hospital  gangrene,  and  tetanus,  may  each  prove  a  cause  of  death 
after  gunshot  injury,  but  do  not,  under  such  circumstances,  present  any 
different  phenomena  from  those  which  they  exhibit  when  occurring  after 
the  lesions  met  with  in  civil  life. 


Treatment  of  Gunshot  Wounds  All  gunshot  injuries  may  be 

divided,  as  regards  the  question  of  treatment,  into  those  which  do,  and 
those  which  do  not,  require  amputation  or  excision.  The  latter  division 
is  by  far  the  more  numerous,  embracing  most  of  those  which  are  known 
as  flesh-wounds,  together  with  all  of  the  more  serious  class  of  penetrating 
wounds  of  the  great  cavities  of  the  body.  Thus,  there  are  tabulated  in 
the  third  volum(>  of  the  Surgical  History  of  the  War,  only  60,266  gunshot 
fractures  and  contusions  of  the  extremities,  as  compared  with  113,940  simple 
flesh-wounds  of  the  same  parts.  The  immediate  indications  for  treatment, 
in  a  case  of  gunshot  wound  in  which  the  question  of  operative  interference 
does  not  arise,  are  three  in  number,  viz.,  (1)  to  promote  reaction,  (2)  to 
arrest  hemorrhage,  and  (3)  to  remove  all  foreign  bodies.  The  first  point 
has  already  been  sufficiently  considered  in  previous  chapters,  and  need  not 
be  again  referred  to. 

Hemorrhage.— With  regard  to  the  arrest  of  hemorrhage,  from  what  was 
said  above  it  will  be  seen  that  there  are  comparatively  few  cases  in  which 
the  surgeon  has  the  opportunity  to  treat  primary  bleeding.  In  nearlv 
246,000  cases  of  gunshot  wound,  treated  during  the  late''  war  in  this 
country,  there  were  but  1155  ligations  of  arteries,  and  most  of  these  were 
for  secondary,  not  primary,  hemorrhage.  Still,  cases  are  occasionally  met 
with  in  which  patients  die  from  avoidable  bleeding  on  the  field  of  battle 
as  is  said  to  have  happened  in  the  case  of  a  distinguished  officer  in  the  Con- 
federate service,  who  bled  to  death  from  a  wound  of  the  posterior  tibial 
•artery,  and  whose  life  might  not  improbably  have  been  saved  by  prompt 
ligation  of  the  wounded  vessel.    For  temporary  control  of  the  bleeding 
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artery  the  surgeon  may  use  the  ordinary  tourniquet,  or  may  improvise 
one  in  the  form  of  the  common  Spanish  windlass  (Fig.  2*7),  twisting  the 
knot  with  a  drum-stick  or  the  handle  of  a  sword.  It  has  been  recom- 
mended to  distribute  field  tourniquets  to  soldiers  on  the  eve  of  a  battle, 
with  instructions  for  their  use;  but  it  is  the  general  opinion  of  military 
surgeons  that  the  cases  of  serious  primary  hemorrhage  are  really  so  rare, 
and  the  risk  of  producing  injurious  venous  congestion  by  the  improper  use 
of  the  tourniquet  so  great,  as  to  render  the  distribution  of  these  instruments 
among  troops  more  apt  to  be  productive  of  harm  than  of  benefit. 

Suppose  a  surgeon  to  lind  a  man  who  has  evidently  lost  a  great  deal  of 
blood,  with  a  deep  wound  tilled  by  a  recent  clot  which  has  for  the  moment 
checked  the  hemorrhage,  what  course  should  be  pursued  ?  If 
the  wound  were  in  a  situation  in  which  it  would  be  difficult  or  F'g-  80. 
even  impossible  to  apph^  a  ligature,  as  in  the  chest  or  abdomen, 
there  can  be  no  question  that  the  proper  course  would  be  to 
allow  the  clot  to  remain,  in  hope  that  under  its  protection  the 
wounded  vessel  would  close  by  the  natural  processes  which  will 
be  considered  hereafter ;  and  even  if  the  wound  were  in  one  of 
the  extremities,  it  would  probably  be  right  to  wait  until  full 
reaction  had  occurred  before  running  the  risk  of  provoking  fresh 
bleeding  by  handling  the  wound.  If,  on  the  other  hand,  the 
wounded  vessel  were  in  an  easily  accessible  situation,  and  the 
patient  not  much  exhausted,  it  would  be  better  to  remove  the 
clot  as  any  other  foreign  body,  and  to  apply  the  proper  treat- 
ment directly  to  the  wounded  artery. 

Removal  of  Foreign  Bodies. — Bleeding  having  ceased,  and 
the  patient  having  reacted  sufficiently  to  bear  examination  of 
the  wound,  the  surgeon  should  proceed  to  remove  all  foreign 
bodies,  the  ball,  if  it  have  not  passed  out,  and  any  portion  of 
wadding,  clothing,  etc.,  that  may  have  entered  the  wound. 
The  finger  constitutes  the  best  probe  for  all  parts  within  its 
reach,  but  for  exploration  of  the  deeper  portions  of  the  wound, 
various  bullet-probes  may  be  employed.    Nelaton^s  probe  differs 
from  the  ordinary  form  of  the  instrument,  in  being  capped  with 
unglazed  poi'celain,  which,  by  receiving  a  metallic  streak,  surely 
indicates  the  presence  of  a  leaden  ball,  if  the  latter  come  in  con- 
tact with  it.'    It  was  by  means  of  this  probe  that  the  eminent 
French  surgeon,  w^hose  name  it  bears,  was  enabled  to  demon- 
strate the  presence  of  a  ball  in  the  wound  of  the  celebrated 
Italian  General,  Garibaldi.     Longmore  speaks  favorably  of 
Lecompte's  "  stylet-pince,^^  or  " probe-7iippers,^^  hy  which  the  N^iaton's 
surgeon  can  withdraw  a  minute  portion  of  the  foreign  body  for  probe, 
examination.    Culbertson,  of  Ohio,  has  devised  a  meerschaum 
pi'obe  which  serves  the  purpose  of  Nelaton's  instrument,  and  is  besides 
provided  with  a  roughened  surface  to  catch  and  withdraw  filaments  of 
clothing,  etc.,  which  may  l)e  in  the  wound.    Electric  probes,  containing 
two  insulated  wires,  have  been  devised  by  Favre,  of  Marseilles,  and  others, 
for  the  detection  of  balls,  the  effect  of  the  metallic  contact  being  to  complete 
the  circuit,  and  thus  indicate  the  nature  of  the  foreign  body.    Dr.  Bill  has 
invented  an  ingenious  magnetic  probe,  employing  the  audient  of  a  telephone 
as  an  indicator.    An  older  instrument  is  the  dr\(m  or  reverberating  probe 
of  L'Estrange,  an  Irish  surgeon,  which  is  provided  with  a  small  sounding- 


'  Dr.  Heigliway,  of  Cincinnati,  is  said  to  have  empfoyed  for  this  purpose,  during 
the  Mexican  war,  the  stem  of  a  clay  tobacco-pipe. 
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board  to  indicate  to  the  ear  the  nature  of  the  body  struck.  Denoux  sug- 
gests the  use  of  a  probe  carrying  a  mass  of  charpie  dijjped  in  dilute  acetic 
acid;  by  contact  Avith  the  ball  the  acetate  of  lead  is  formed,  and  the  pre- 
sence of  "the  metal  may  then  be  demonstrated  by  means  of  suitable  reagents. 


Fig.  81. 


*  BuUet-forceps. 

TJhler,  of  Maryland,  injects  dilute  acetic  or  dilute  nitric  acid,  and  then 
tests  the  injected  fluid  for  lead  and  iron  respectively.^  If  the  course  of  the 
ball  be  very  circuitous,  advantage  may  be  derived  from  the  use  of  flexible 
jrrobes,  such  as  those  of  Sayre,  Steel,  Sarazin,  and  other  surgeons.  For 
the  extraction  of  balls,  forceps  of  various  kinds  may  be'employed,  or,  if  the 
ball  be  imbedded  in  bone,  it  may  sometimes  be  removed  by  the  tirefond, 
or  screw  extractor  (Fig.  82) ;  while  if  superficial,  it  may  often  be  readily 


Fig.  82. 


Screw  exiractor. 


turned  out  Avith  a  scoop,  or  Avith  the  extremity  of  an  ordinary  grooved 
director.  In  other  cases,  again,  a  ball  is  most  conveniently  reached  by 
means  of  a  counter-opening.  Beside  the  information  afforded  by  the  finger 
or  probe  as  to  the  presence  and  position  of  foreign  bodies,  the  surgeon  can 
thus  obtain  valuable  knoAvledge  as  to  the  condition  of  the  wound  itself,  and, 
in  case  the  bone  have  been  injured,  as  to  the  extent  of  its  comminution. 
The  splinters  of  bone  produced  by  gunshot  injuries  Avere  classified  by 
Dupuytren  into  primary,  secondary,  and  tertiary  splinters  or  sequestra. 
The  primary  are  such  as  are  entirely  detached,  and  should  be  immediately 
extracted,  as  they  Avill  otherAvise  produce  irritation,  acting  as  foreign 
bodies ;  the  secondary  sequestra  are  partially  detached,  and  if  very  loose 
should  be  removed,  but  if  pretty  firm  may  l)e  pushed  back  into  place  ;  the 
tertiary  should  always  be  preserved,  as  their  vitality  is  not  much  impaired, 
and  they  serve  a  most  useful  purpose  in  assisting  recovery  by  strengthen- 
ing the  ne\A^-formcd  callus. 

Dressing. — The  wound  being  freed  from  all  foreign  bodies,  loose  splinters, 
etc.,  the  surgeon  proceeds  to  dress  it.  It  was  formerly  the  almost  universal 
custom  to  enlarge  gunshot  Avounds  Avith  the  knife,  and  this  practice  under 
the  name  of  debridement,  is  still  pursued  by  many  European  surgeons  It 
is  doubtless  useful  in  some  cases,  Avhen  there  is  much  SAvelling,  especially  in 
the  suppurative  stage,  to  make  more  or  less  free  incisions  to^relieve  exces- 

'  The  same  surgeon  suggests  that  the  presence  of  a  splinter  of  wood  n\\<y\\i  be 
recognized  by  detecting  tannic  acid  in  the  discharges.  " 
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sive  tension,  just  as  would-be  done  in  the  case  of  any  other  wound  in  which 
the  original  opening  did  not  give  sufficient  vent ;  but  in  the  immense  majo- 
rity of  cases  of  gunshot  injury  this  treatment  is  not  at  all  necessary. 

Gunshot  wounds  are  to  be  treated  on  the  ordinary  principles  which  guide 
the  surgeon  in  the  management  of  other  injuries,  and  require  no  special  or 
exclusive  dressing.  Cold  water  was  most  extensively  employed  during  our 
late  war,  and  as  a  primary  application  answers  very  well ;  if  too  long  con- 
tinued, however,  it  produces  a  depressing  influence  on  the  part,  the  granu- 
lations becoming  pale  and  flabby,  and  showing  an  indisposition  to  heal. 
In  civil  practice  I  have  found  the  best  primary  dressing  to  be  laudanum, 
pure  or  diluted,  as  with  other  contused  and  lacerated  wounds;  changing  it 
for  poultices  or  warm  fomentations  when  the  sloughs  begin  to  separate, 
and  again  using  more  stimulating  dressings,  such  as  lime-water,  etc.,  when 
the  process  of  granulation  is  fairly  established.  During  the  period  of  sepa- 
ration of  the  sloughs,  if,  from  the  position  of  the  wound,  there  is  reason  to 
fear  the  occurrence  of  secondary  hemorrhage,  it  is  well  to  apply  a  tourni- 
quet loosely  around  the  limb  above  the  seat  of  injury,  and  to  instruct  an 
attendant  in  its  use,  that  it  may  be  screwed  up  on  the  first  onset  of  bleed- 
ing. By  the  employment  of  this  provisional  tourniquet,  as  it  is  called, 
many  lives  may  be  saved  that  would  otherwise  inevitably  be  lost. 

Amputation  and  Excision  in  Gunshot  Injuries  Amputation 

may  be  rendered  necessary  in  cases  of  gunshot  injury  by  various  circum- 
stances ;  thus,  if  part  of  a  limb  be  entirely  carried  away  by  a  round  shot, 
or  by  a  fragment  of  a  shell,  there  is  nothing  for  the  surgeon  to  do  but  to 
improve  the  form  of  the  stump  thus  made,  and  endeavor  to  promote  its 
healing.  Many  cases  of  gunshot  fracture  require  amputation,  either  from 
extent  of  lesion  of  the  bone  itself,  or  from  the  concomitant  injury  to  the  soft 
parts.  Especially  do  wounds  of  the  main  arteries  and  nerves  of  a  limb,  in 
conjunction  with  fracture,  demand  amputation.  Even  if  the  bone  itself  be 
not  injured,  it  may  be  so  extensively  denuded  that  removal  of  the  limb 
becomes  the  surgeon's  only  recourse.  When  it  is  evident  that,  from  the 
severity  of  the  injury,  amputation  will  be  required,  it  should,  in  accordance 
with  the  principles  enunciated  in  Chapter  V.,  be  performed  as  soon  as  pos- 
sible after  the  occurrence  of  reaction.  It  may,  however,  even  in  cas^s  which 
at  first  promise  well,  be  required,  as  will  be  seen  hereafter,  as  a  secondary 
operation,  on  account  of  the  occurrence  of  hemorrhage,  of  acute  suppura- 
tive osteo-myelitis,  or  of  extensive  necrosis. 

The  introduction  of  Excision  of  Bones  and  Joints  as  a  substitute  for 
amputation  in  military  practice,  is  comparatively  an  affair  of  modern  times  ; 
the  operation  has,  however,  been  so  successful,  at  least  in  the  upper  extre- 
mity, that  it  may  now  be  said  that  in  most  cases  of  injury  of  this  part  of 
the  body,  excision  should  be  the  surgeon's  first  thought,  and  should  be 
preferred  to  amputation  whenever  the  destruction  of  parts  does  not  mani- 
festly render  the  latter  operation  imperative. 

Shoulde7\ — Gunshot  fractures  involving  the  shoulder-joint  very  often 
require  excision,  the  operation  having,  apparently,  been  first  emplo3'ed  by 
Percy  in  1192.  The  statistics  of  the  operation  during  our  late  war,  as 
recorded  by  Dr.  Otis,  give  a  total  of  1086  cases.  The  results  are  known 
in  all  but  135.  The  mortality  was  31  per  cent,  for  primary,  4(5  per  cent, 
for  intermediate,  and  29.3  per  cent,  for  secondary  cases.  This  proportion 
is  less  favorable  than  that  of  shoulder-joint  amputation,  of  which  the 
mortality  during  our  war  was,  according  to  the  same  authority,  29.1  per 
cent.  Expectant  treatment  (reserved  of  course  for  selected  cases)  gave  a 
death-rate  of  only  27.5  per  cent.    Gurlt's  tables  embrace  1661  cases  of 
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excision,  with  567  deaths,  a  mortality  of  34.7  per  cent.  In  spite  of  its 
slightly  greater  fatality,  excision  should,  I  think,  be  preferred  to  amputa- 
tion in  any  case  admitting  of  a  choice  between  the  two  operations.  Even 
if  the  humerus  be  split  for  a  considerable  distance  downwards  through  its 
shaft,  excision  may  still  be  practised,  not  a  few  instances  having  occurred 
during  our  war,  in  which  very  large  portions  of  the  humerus  were  removed 
by  excision,  a  useful  hand  and  forearm  being  thus  preserved. 

Elboiv. — Excision  of  the  elbow,  introduced  into  military  practice  by 
Percy,  was  frequently  performed  during  our  war,^  764  cases  being  noted  in 
Dr.  Otis's  Surgical  History.  In  716  of  these  cases,  in  which  the  results 
are  known,  there  were  165  deaths,  a  mortality  of  23  per  cent.  The  death- 
rate,  according  to  these  figures,  would  appear  to  be  slightly  less  than  that 
of  amputation  of  the  lower  third  of  the  arm,  25.9  per  cent.,  and  hence 
excision  should  be  preferred  in  all  suitable  cases.  The  secondary  were  more 
successful  than  the  primary  excisions,  while  the  intermediate  operations 
were  much  the  most  fatal.  According  to  Dominik,  secondary  excisions  are 
also  the  most  favorable  as  regards  the  utility  of  the  limb.  The  same 
writer  considers  partial  more  successful  than  total  excision  of  the  elbow, 
and  his  view  is  adopted  by  Hueter,  Langenbeck,  and  Gui'lt ;  but  the  ex- 
perience of  our  war,  as  given  by  Dr.  Otis,  is  decidedly  in  favor  of  the  more 
sweeping  operation.  Gurlt's  tables  give  1438  cases  of  elbow  excision  with 
349  deaths,  a  mortality  of  24.87  per  cent. 

WiHst. — Excision  of  the  wrist-joint  has  not  been  much  practised  in  mili- 
tary surgery ;  the  results  of  such  operations  as  are  recorded  have  been 
sufficiently  satisfactory  as  regards  life,  but  rather  unsatisfactory  as  regards 
the  utility  of  the  preserved  limb.  Dr.  Otis  records  90  cases,  of  which  15,  or 
16.67  per  cent,  terminated  fatally.  Ourlt  gives  133  cases  with  only  20  deaths. 

Bip. — Gunshot  injuries  of  the  hip-joint  are  universally  regarded  as 
among  the  gravest  injuries  met  with  in  military  practice.  The  comparative 
advantages  of  excision,^  amputation,  and  expectant  treatment  in  these  cases, 
have  been  fully  and  ably  investigated  by  Drs.  Otis  and  Huntingdon,  U. 
S.  A.,  in  the  third  volume  of  the  Surgical  History  of  the  War,  and  the 
statistics  which  bear  upon  the  question  are  exhibited  in  the  following  tables : — 


Excisions. 

Cases 

Died. 

Recovered. 

Death-rate. 

Primary  .... 

43 

40 

3 

93.0 

Intermediate 

(50 

58 

2 

96.6 

Secondary  .... 

41 

26 

15 

63.4 

Uncertain  .... 

27 

24 

3 

88.8 

Aggregate  .... 

171 

148 

23 

86.5 

Amputations. 

Cases. 

Died. 

Uecovered. 

Doubtful. 

Death-rate. 

Primary  .... 

82 

75 

7 

91.4 

Intermediate  . 

55 

52 

3 

94.5 
82.5 

Secondary 

40 

33 

7 

Re-amputations 

11 

4 

7 

36.2 

Uncertain 

66 

61 

4 

1 

93.8 

Aggregate 

254 

225 

28 

1 

88.9!' 

«  Tlie  first  case  in  American  military  surgery  is  attributed  to  Dr.  Otis  Hoyt  d 
the  Mexican  war  (1847).  ' 
2  First  adopted  in  military  practice  by  Oppenlieim,  iu  1829. 
'  Doubtful  cases  omitted  in  computing  percentages. 
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Gurlt's  statistics  show  very  much  the  same  mortality,  139  cases  having- 
given  122  deaths,  or  88.4  per  cent. 

The  mortality  in  cases  treated  during  our  war  by  expectancy  was  98.8 
per  cent.  During  the  late  Franco-Prussian  war,  as  reported  by  Richter, 
33  cases  of  wound  of  the  hip,  treated  by  expectancy,  furnished  31  deaths, 
and  21  treated  by  excision  18  deaths,  while  11  hip-joint  amputations  all 
terminated  fatally. 

From  these  facts  the  conclusion  is  fairly  drawn  that,  in  any  case  of 
uncomplicated  gunshot  fracture  of  the  hip-joint,  primary  excision  should  be 
preferred  to  any  other  mode  of  treatment.  Of  course  there  may  be  such 
extensive  destruction  of  parts  as  to  put  excision  out  of  the  question,  and  in 
such  cases  the  surgeon  must  still  have  recourse  to  what 
Hennen  called  the  "  tremendous  alternative"  of  hip-joint  Fio.  83. 

amputation,  an  operation  which  may  also  be  required 
secondarily,  after  an  unsuccessful  attempt  to  save  the 
limb.  The  accompanying  illustration  (Fig.  83),  from  a 
photograph,  shows  the  condition  of  the  bone  in  a  case  in 
which  I  performed  (unsuccessfully)  secondary  amputa- 
tion at  the  hip-joint,  for  gunshot  fracture  of  the  head  and 
neck  of  the  femur.  The  specimen  is  now  in  the  museum 
of  the  Episcopal  Hospital. 

Knee. — "  Wounds  of  the  knee-joint,"  says  Guthrie, 
"  from  musket-balls,  with  fracture  of  the  bones  composing 
it,  require  immediate  amputation."  Unfortunately,  this 
rule  still  holds  good.  Tlie  statistics  of  excision  of  the 
knee-joint,  for  gunshot  injury  (first  performed  by  Fahle, 
in  18.51),  have  been  particularly  investigated  by  Cousin, 
Chenu,  Lotzbeck,  Kiister,  Culbertson,  Gurlt,  and  Otis 
and  Huntingdon.  Cousin  finds  that  33  cases  of  total 
excision  have  given  5  recoveries  and  28  deaths  (85  per 
cent.),  while  11  cases  of  partial  excision  have  given  but 
one  recovery  and  1 0  deaths  (91  per  cent. ).  Of  the  whole 
44  cases,  38  proved  fatal,  a  mortality  of  over  86  per  cent. 
Chenu's  figures,  derived  from  the  records  of  the  Franco- 
Prussian  war,  show  a  still  larger  death-rate,  37  complete 
excisions  having  given  33  deaths  (89  per  cent.),  and  (55 
partial  excisions  62  deaths  (95  per  cent.),  or  the  whole  102  cases  95  deaths, 
a  mortality  of  over  93  per  cent.  Lotzbeck's  and  Kiister's  statistics,  though 
somewhat  more  favorable,  are  still  sufficiently  gloomy,  66  cases  collected 
by  the  former  writer  giving  48  deaths  (nearly  73  per  cent.),  and  101  cases 
collected  by  the  latter  giving  66  deaths,  a  mortality  of  over  05  per  cent. 
Culbertson  gives  44  complete  excisions  with  33  deaths,  and  16  partial 
excisions  with  12  deaths,  a  mortality  for  either  category  of  75  per  cent., 
while  Gurlt's  tables  give  146  cases  with  111  deaths,  a  mortality  of  77.08 
per  cent. 

Drs.  Otis  and  Huntingdon  tabulate  in  all  190  cases  of  knee-joint  excision 
for  gunshot  injury,  57  derived  from  the  records  of  the  American  war  and 
133  from  other  sources.    The  results  may  be  seen  in  the  annexed  table : — 
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Excision  s  • 

Cases. 

Died. 

Recovered. 

Doubtful. 

Death-rate'. 

Primary  .... 
Intermediate  . 
Secondary 
Uncertain 

69 
67 
41 
13 

49 

.58 
25 
8 

18 
8 

15 
4 

2 
1 
1 
1 

73.1 

0*7  Q 
OI.O 

62.5 

66.6 

Aggregate 

190 

140 

45 

5 

75.6' 

The  same  authors  give  the  death-rate  of  gunshot  fractures  of  the  knee 
treated  by  expectanc}^  as  57.3  per  cent.  In  our  own  army,  during  the  late 
war,  it  was  60.6  per  cent. 

When  we  compare  the  above  figures  with  the  death-rate  of  amputation 
in  the  lower  third  of  the  thigh  (55  per  cent,  according  to  Legouest,  50  per 
cent,  according  to  Macleod,  53.6  per  cent,  according  to  Otis  and  Hunting- 
don), the  conclusion  is  surely  irresistible  that  excision  of  this  joint  should 
be  banished  from  the  practice  of  military  surgery,  and  that  the  rule  should 
still  be  regarded  as  imperative,  that  every  gunshot  fracture  of  the  knee- 
joint  is  a  case  for  amputation. 

Aiikle.  Fifty  cases  of  complete  excision  of  the  ankle  (first  employed  in 

military  practice  by  Langenbeck,  in  1859),  are  reported  by  Grossheim  as 
having  occurred  during  the  late  Franco-Prussian  war  ;  of  these,  26  termi- 
nated in  recovery,  and  20  in  death,  the  result  in  _  4  cases  not  having 
been  ascertained ;  partial  excisions  (including  operations  upon  the  tarsal 
bones)  were  more  successful,  47  cases  having  given  33  recoveries  and  only 
14  deaths.  Gurlt's  figures  embrace  150  cases  with  51  deaths,  a  mortality 
of  34  per  cent.  Prs.  Otis  and  Huntingdon  tabulate  in  all  183  cases,  in  176 
of  which  the  results  have  been  ascertained.  Death  occurred  in  58  of  these, 
showing  a  mortality  percentage  of  32.9 — a  death-rate  considerably  higher 
than  that  of  either  amputation  or  expectancy. 

Gunshot  Fractures  of  Shafts  of  Long  Bones  very  commonly  require 
amputation.  The  preservation  of  a  limb  which  is  the  seat  of  such  an  injury 
can  less  often  be  effected  now  than  formerly,  an  account  of  the  great  seve- 
rity of  the  bone  lesions  produced  by  the  use  of  the  conoidal  bullet,  and  of 
the  modern  improved  forms  of  firearm.  The  results  of  excision  in  such 
cases,  during  our  war,  are  shown  in  the  following  table  taken  from  the 
second  and  third  volumes  of  the  Surgical  History: — 


Excisions  in  Continuity. 

Died. 

Recovered. 

Undetei- 
mined. 

Total. 

Mortality 
per  ceQt. 

Humerus 

191 

477* 

28 

696 

28.5 

Bones  of  forearm 

109 

856 

21 

986 

11.2 

Metacarpal  bones 

10 

104 

2 

116 

8.8 

Femur  .... 

116 

51 

8 

175 

69.4 

Bones  of  leg  . 

108 

275 

4 

387 

28.2 

Metatarsal  bones 

18 

75 

4 

97 

19.3 

Comparing  these  figures,  when  the  number  of  cases  is  sufficiently  large 
to  justify  their  being  used  for  statistical  purposes,  with  the  results  of  ampu- 
tations of  the  same  parts,  as  given  in  previous  chapters,  we  ma}^  conclude 
that — (1)  excision  in  the  continuity  of  the  bones  of  the  forearm  is  permis- 

'  Doubtful  cases  omitted  in  computing  percentages. 
*  In  164  cases  bony  union  did  not  occur. 
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siblein  favorable  cases;  (2)  excision  in  the  continuity  of  the  humerus  is 
more  fatal  than  amputation  of  the  corresponding-  parts,  and  is  so  often  fol- 
lowed by  non-union  as  to  be  in  most  cases  an  undesirable  operation ;  (3) 
excision  in  the  continuity  of  the  femur  is  a  bad  operation,  and  should  be 
definitively  rejected  from  military  practice;  (4)  excision  in  the  continuity 
of  the  bones  of  the  leg-  is  less  fatal  than  amputation,  and  may,  therefore, 
be  resorted  to  in  selected  cases;  (5)  excision  in  the  hand  or  foot  is  not  an 
operation  to  be  recommended. 

Judging-  from  my  individual  experience,  which  is,  of  course,  limited,  I 
should  say  that  except  in  the  case  of  the  radius  or  ulna  separately,  and 
perhaps  of  the  fibula,  excision  in  the  continuity  of  the  long-  boiujs  was  an 
undesirable  operation.  Those  cases  of  resection  of  the  shaft  of  the  humerus 
or  tibia,  which  I  have  observed,  have  either  required  subsequent  amputa- 
tion, or  have  preserved  limbs  of 

very  questionable  utility  ;  the  case  Kio.  84. 

is  very  different  from  one  of  necro- 
sis or  ununited  fractui-e,  and,  I  be- 
lieve, there  is  as  yet  no  instance  on 
record,  of  useful  reproduction  of 
bone,  in  a  case  of  excision  in  con- 
tinuity, for  gunshot  or  other  trau- 
matic injury. 

In  the  case  of  the  separate  bones 
of  the  forearm,  however,  most  ex- 
cellent results  may  be  obtained  by 
excision.  I  have  myself  tw^ce  ex- 
cised considerable  portions  of  the 
radius,  in  cases  of  gunshot  fracture, 
one  being-  a  primary  (Fig.  84),  and 
the  other  a  secondarv  operation ; 
both  patients  made  good  recoveries. 

Of  7888  completed  cases  of  gun- 
shot fracture  of  the  humerus,  re- 
corded in  Dr.  Otis's  Surgical  His- 
tory of  the  War,  amputation  or 
e.xcision  was  practised  in  4928,  and 
conservative  treatment  was  adopted 
in  2960,  with  a  ratio  of  mortality  of 

24.1  per  cent,  in  the  former,  and 

15.2  per  cent,  in  the  latter  category.  ResuU  of  partial  excisioa  of  radius  for  gunshot 
These  statistics  show  that  in  the     injury.  (From  a  patient  in  the  Episcopal  Hospital.) 

upper  extremity,  at  least,  gunshot 

fracture  may  very  often,  though  in  a  numerical  minority  of  cases,  be  recov- 
ered from  without  operation.  In  the  thigh,  too,  provided  that  the  shaft  of 
the  bone  only  be  involved,  conservation  may  be  attempted  in  suitable  cases, 
but  in  gunshot  fractures  involving  the  knee-joint,  amputation  is  safer. 
These  points  will  appear  from  the  following  table,  condensed  from  two  in 
the  third  volume  of  the  Surgical  Hidory: — 

Mortality  per  cent. 

Statistics  of  Gunshot  Fractures.  Amputation.  Expectation. 

UpptT  third  of  femur    ......    77.4  4ti.O 

Middle  (3.5.8  40.6 

Lower     <<    "      '«  45. 0  38.2 

Knee-joint     ........    50.8  60.6 


170 


GUNSHOT  WOUNDS. 


In  gunshot  fracture  of  the  leg-,  if  the  splintering-  of  the  bones  be  not  very- 
great,  and  if  the  vessels  and  nerves  have?  escaped  injury,  an  attempt  may- 
be made  to  preserve  the  limb,  the  mortality,  according  to  the  Surgical 
History,  being  but  13.8  per  cent,  under  expectancy,  and  but  27.2  per  cent, 
under  all  modes  of  treatment. 

Remote  Consequences  of  Gunshot  Injury  There  are  certain 

indirect  or  remote  consequences  of  gunshot  wounds  which  may  demand  the 
attention  of  the  surgeon.  These  are  principally  manifested  in  the  bones, 
the  vessels,  and  the  nerves. 

Bones. — The  vitality  of  a  bone  may  be  seriously  impaired  by  a  gunshot 
wound,  which,  at  first,  is  supposed  to  have  inflicted  no  injury  upon  it. 
The  subjects  of  contusion  and  contused  wounds  of  bone,  were  ably  inves- 
tigated by  the  late  Dr.  John  A.  Lidell,  formerly  surgeon  in  the  U.  S. 
Volunteer  Corps,  who  published  his  views  in  an  elaborate  paper  in  the 
American  Journal  of  the  Medical  Sciences  for  SuXy,  1865.  Dr.  Lidell 
traced  seven  distinct  conditions,  w^hich  may  result  from  contusion  of  bone, 
and  each  of  which  is  fraught  with  more  or  less  danger  to  the  patient;  these 
are:  1.  Ecchymosis  of  the  osseous  tis.sue ;  2.  Ecchymosis  of  the  medullary 
tissue;  3.  Simple  osteo-myelitis  (attended  with  production  of  new  bone, 
both  from  the  periosteum  and  from  the  medulla);  4.  Necrotic  osteitis,  or  an 
inflatniimtiou  of  bone  so  severe  in  character  as  to  terminate  in  necrosis; 
5.  8u[ii)iii'ative  osteo-myelitis;  6.  Gangrenous  or  septic  osteo-myelitis 
(both  this  and  the  last-named  condition  are  almost  certain  to  terminate 
fatally) ;  and  7.  Necrosis  produced  directly  by  contusion  of  bone,  without 
the  intervention  of  either  ecchymosis  or  inflammatory  irritation. 

If  the  bone  which  is  contused  be  in  the  neighborhood  of  an  articulation, 
the  latter  may  undergo  serious  or  fatal  disorganization ;  or  if  an  important 
organ,  such  as  the  brain,  be  adjacent,  secondary  visceral  disease  may  ensue. 

Vessels. — Traumatic  aneurism  of  the  circumscribed  variety,  occasionally, 
though  rarely,  follows  a  gunshot  injury ;  the  diffused  traumatic  aneurism 
is  a  more  frequent  result  of  these  w^ounds,  and  constitutes  a  most  serious 
affection.  I  have  seen  one  case  of  arterio-venous  wound,  resulting  in 
aneurismal  varix,  produced  by  a  musket-ball  passing  directly  betw^een  the 
femoral  artery  and  vein. 

Nerves. — Very  curious  nervous  affections  are  occasionally  observed  as 
consequences  of  gunshot  wounds.  These  affections  may  consist  of  paralysis 
of  either  motion  or  sensation,  or  both,  of  hyperajsthesia,  of  choreic  move- 
ments, etc.  This  subject  has  been  particularly  investigated  by  Drs.  Mit- 
chell, Morehouse,  and  Keen,  of  this  city,  whose  labors  in  this  department 
will  be  again  referred  to  in  a  subsequent  chapter.* 

Encysted  Balls — Balls  sometimes  become  encysted,  that  is,  sur- 
rounded by  a  layer  of  dense  cellular  tissue,  w  ithin  which  they  may  remain 
without  producing  any  irritation,  for  a  very  long  period.  There  are  well- 
attested  cases  on  record  in  wdiich  encysted  balls  have  remained  harmlessly 
in  the  tissues  for  forty  or  even  fifty  years;  in  other  cases,  again,  after  a 
variable  interval,  they  excite  inflammation  by  acting  as  foreign  bodies,  and 
may  produce  serious  or  even  fatal  consequences.  Especially  w^hen  lodged 
in  the  lung  or  pleural  cavity  is  this  apt  to  be  the  case,  so  that  it  is  given 
as  a  rule  by  many  authorities,  that  any  gunshot  wound  of  the  thoracic 
cavity,  in  which  the  l)all  remains  lodged^  will  sooner  or  later  cause  death. 

1  See  also  remarkable  cases  reported  hy  Dr.  J.  H.  Brinton  (Am.  Journ  of  Med. 
Sciences,  Oct.  1870,  p.  435),  and  by  Dr.  B.  Rhett  {Ibid.,  Jan.  1873,  p.  90). 
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CHAPTER  IX. 

INJURIES  OF  BLOODVESSELS. 

Injuries  of  Veins. 

Subcutaneous  Rupture  of  Veins  occasionally  occurs  as  a  conse- 
quence of  external  violence,  and  is  manifested  by  the  extravasation  of  a 
large  quantity  of  blood,  which  is,  however,  usually  absorbed  again  in  the 
course  of  a  few  days;  or  the  blood  may  coagulate,  the  clot  subsequently 
exciting  suppuration,  or  possibly  becoming  organized,  as  pointed  out  in 
Chapter  VII.  More  rarely,  the  blood  may  become  encysted  in  a  fluid 
state,  constituting  what  is  sometimes  called  a  venous  aneurism. 

Open  Wounds  of  Veins  are  not  unfrequently  met  with  in  civil  prac- 
tice, and  occasionally  give  rise  to  most  serious  consequences. 

Hemorrhage  from  a  Wounded  Vein  is  marked  by  the  even  and 
rapid  flow,  and  the  dark'  color,  of  the  effused  blood.  In  certain  situations, 
as  at  the  root 'of  the  neck,  or  under  peculiar  circumstances,  as  when  veins 
are  affected  by  varicose  disease,  the  hemorrhage  may  be  so  profuse  as  to 
endanger  life.  Wounds  of  the  internal  jugular  vein  are  indeed  extremely 
fatal  accidents,  eighty-five  cases  collected  by  Dr.  S.  W.  Gross  having  been 
followed  by  death  in  no  less  than  thirty-seven  instances.  Hemorrhage  from 
superficial  veins  can  usually  be  readily  controlled  by  pressure,  or  even  by 
position.  Thus  the  most  profuse  bleeding,  from  rupture  of  a  vein  in  a 
varicose  ulcer  of  the  leg,  may  often  be  checked,  simply  by  elevating  the 
limb.  The  large  superficial  veins  on  the  back  of  the  hand  are  often  wounded 
by  accidents  from  broken  glass ;  in  such  cases  I  have  found  it  a  good  plan 
to  transfix  both  ends  of  the  bleeding  vessel  with  a  metallic  suture,  thus 
arresting  the  hemorrhage  and  closing  the  wound  at  one  and  the  same  time. 
In  any  case  in  which  pressure  cannot  conveniently  be  applied,  the  surgeon 
should  not  hesitate  to  use  a  ligature.  There  was  formerly  a  great  prejudice 
against  the  practice  of  tying  veins,  from  the  supposition  that  it  was  liable 
to  induce  pyaemia,  but  now  that  modern  researches  have  shown  that  there 
is  no  necessary  connection  between  that  process  and  inflammation  of  the 
veins,  or  phlebitis,  the  theoi'ctical  grounds  for  opposition  are  removed,  and 
it  is  established  by  clinical  observation  that  the  risks  of  tying  veins  are 
much  less  than  was  formerly  believed.  The  lateral  ligature,  which  was 
first  practised  by  Mr.  Travers  in  a  case  of  wound  of  the  femoral  vein,  con- 
sists in  pinching  up  the  bleeding  orifice,  and  throwing  around  it  a  delicate 
ligature,  so  as  not  to  obliterate  the  calibre  of  the  vessel;  this  plan,  which 
has  theoretical  merits,  is  found  in  practice  to  be  very  apt  to  be  followed  by 
secondary  hemorrhage,  so  that  it  is  now  generally  abandoned,  the  vein 
being  tied  as  an  artery,  above  and  below  the  bleeding  point. The  process 

1  Dr.  H.  A.  Potter,  of  Geneva,  N.  Y.,  lias  observed  in  eight  cases  of  spinal  injury, 
that  the  blood  drawn  from  a  vein  is  of  arterial  hue ;  this  observation  has,  however, 
not  been  confirmed  by  others. 

*  Braun  has  collected  twenty-sev^n  cases  of  lateral  ligature,  of  which  nine  are 
known  to  have  proved  fatal  from  hemorrhage  or  pyaemia. 
12 
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by  which  nature  arrests  bleeding  from  a  vein  is  essentially  that  which  will 
be  presently  described  in  speaking  of  wounded  arteries,  a  clot  forming  in 
the  vessel,  and  the  cut  edges  subsequently  uniting  through  the  occurrence 
of  local  inflammatory  changes.  After  ligation,  which  corrugates  but  does 
not  divide  the  coats  of  the  veins,  a  clot  forms  on  the  distal  side  of  the  liga- 
ture, which  gradually  cuts  its  way  through,  as  in  the  case  of  an  artery, 
though  in  a  shorter  time  in  proportion  to  the  size  of  the  vessel. 

Phlebitis  may  follow  a  wound  of  a  vein,  and  was  formerly  supposed  to 
be  the  cause  of  pyaemia,  which  occasionally  occurs  and  proves  fatal  after 
such  an  injury  :  this  subject  will  be  fully  discussed  in  another  part  of  the 
volume. 

Entrance  of  Air  into  Veins, — The  most  frightful  and  fatal  conse- 
quence of  venous  wounds,  though  fortunately  one  which  is  rare,  is  the 
entrance  of  atmospheric  air,  and  its  transfer  to  the  heart.  This  accident  is 
principally  met  with  in  cases  of  wound  of  the  internal  jugular,  or  of  the 
other  large  veins  situated  at  the  root  of  the  neck,  or  in  the  axilla,  and  this 
part  of  the  body  is  accordingly  often  spoken  of  by  surgeons  as  the  "  dan- 
gerous region."  It  has,  however,  occuiTed  in  other  parts  of  the  body; 
thus,  in  a  case  of  the  late  Prof.  Mott's,  serious  though  not  fatal  symptoms 
followed  the  entrance  of  air  into  the  facial  vein  where  it  crosses  the  lower 
jaw,  while  this  accident  occurring  in  the  femoral  vein  is  supposed  to  have 
been  the  cause  of  death  in  a  case  of  thigh-amputation  during  the  Crimean 
war.^  The  mode  in  which  air  is  pumped  into  the  veins  is  easily  under- 
stood:  during  the  act  of  inspiration,  a  vacuum  is  created  in  the  thorax,  to 
supply  which  air  rushes  through  the  trachea  or  through  au}^  other  opening 
into  the  interior  of  the  chest ;  thus,  in  the  case  of  wounds  of  the  pleura, 
air  is  sucked  in  during  inspiration,  to  .such  an  extent  as  often  to  induce 
collapse  of  the  lung  and  pneumothorax,  and  in  the  same  way,  if  a  large 
vein  in  the  neighborhood  of  the  thorax  be  wounded,  and  be  prevented  from 
collapsing  by  the  natural  connections  of  the  part,  by  the  position  of  the 
patient,  or  by  a  structural  change  in  the  vessel  itself  (to  which  the  French 
give  the  name  of  canoHzation),  the  act  of  inspiration  will  mechanically 
and  necessarily  pump  air  into  the  open  vein,  precisely  as  it  does  through 
any  other  aperture  into  the  chest.  The  local  si(pis  of  entrance  of  air  into 
a  vein,  consist  in  a  peculiar  sound,  variously  described  as  of  a  hissing, 
gurgling,  sucking,  or  lapjmig  character,  and  in  the  appearance  of  frothy 
bubbles  in  the  wound.  The  constitutional  symptoms  are  equally  well 
marked.  The  patient  cries  out,  impressed  with  a  sense  of  certain  and 
rapidly  impending  death,  and  falls  almost  instantly  into  a  semi-collapsed 
state,  moaning  and  perhaps  .struggling ;  the  pulse  is  almost  imperceptible, 
the  action  of  the  heart  tumultuous  but  feeble,  and  the  respiration  difficult 
and  oppressed.  Death  may  occur  immediately,  but  more  commonly  after 
an  interval  varying  from  a  few  minutes  to  an  hour  or  more ;  or,' if  the 
(juantity  of  air  introduced  be  but  small,  recovery  may  gradually  ensue, 
partial  paralysis  sometimes  continuing  for  several  hours  or  even  a  much 
longer  time  subsequent  to  the  accident. 

The  cause  of  death  in  these  cases  is  somewhat  obscure  ;  Mr.  Erichsen 
believes  it  to  be  the  frothy  condition  of  the  blood,  produced  by  the  action 
of  the  heart,  which  prevents  the  due  transfer  of  the  circulating  fluid  through 
the  pulmonary  tissue,  and  thus  secondarily  causes  a  deficient  supply  of  blood 

'  It  is  probable,  also,  that  the  entrance  of  air  into  the  uterine  veins  is  an  occasional 
cause  of  sudden  death  after  delivery,  and  after  various  operations  upon  the  womb. 
(See  an  able  paper  by  Dr.  Greene,  of  Dorchester,  in  Amer.  Journ.  of  Med  Sciences  for 
Jan.  1864,  pp.  38-65.) 
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to  the  brain  and  nerv^e-centres,  inducing-  death  by  syncope.  Sir  Charles 
Bell  believed  that  death  was  caused  by  the  direct  transference  of  air  to  the 
base  of  the  brain,  and,  in  confirmation  of  this  view.  Prof.  Gross's  observa- 
tion may  be  referred  to,  viz.,  that  animals  may  be  rapidly  killed  by  the 
injection  of  air  into  the  carotid  artery.  Dr.  Cormack  attributed  the  fatal 
result  directly  to  paralysis  of  the  right  side  of  the  heart  from  gaseous  dis- 
tention, while  Mr.  Moore  maintained  that  death  was  due  to  the  entrance 
of  air  to  the  heart,  impeding  the  action  of  the  cardiac  valves  and  thus 
stopping  the  circulation,  a  view  which  has  recently  received  experimental 
confirmation  from  M.  Couty.  Other  experiments  also,  by  Kowalewsky 
and  Wyssotsky,  show  that  frothy  blood  accumulates  in  the  right  side  of 
the  heart,  mechanically  hindering  the  normal  circulation,  and  thus  causing 
death  by  antemia  of  the  aortic  system. 

Treatment. — As  a  preventive  measure,  the  surgeon  should  exercise  ex- 
treme caution  in  all  operations  about  the  root  of  the  neck,  or  deep  in  the 
axilla,  using  as  much  as  possible  the  handle  instead  of  the  blade  of  his 
knife.  It  might  also  be  desirable  to  have  the  large  veins  compressed  by 
an  assistant,  or  protected  by  serre-fines,  between  the  seat  of  operation 
and  the  heart,  and  care  should  be  taken  not  to  place  the  veins  in  such  a 
position  as  would  prevent  them  from  collapsing  if  wounded,  whether  by 
stretching  the  patient's  head  to  the  opposite  side,  by  hastily  elevating  the 
shoulder,  or  l)v  incautiously  lifting  a  tumor  from  its  bed.  Mr.  Erichsen 
recommends  that  the  patient's  chest  should  be  swathed  by  a  firm  and  broad 
bandage,  as  a  precautionary  measure,  so  as  to  limit  as  far  as  possible  the 
depth  of  the  inspirations.  Should  a  large  vein  in  the  "  dangerous  region" 
be  wounded  during  an  operation,  or  should  the  surgeon  find  such  a  wound 
in  a  case  of  cut-throat,  etc.,  measures  should  instantly  be  taken  to  prevent 
the  entrance  of  air,  by  the  ap))lication  of  ligatures  above  and  below  the 
aperture.  When  this  alarming  accident  has  actually  occurred,  the  first 
indication  for  treatment  is  obviously  to  prevent  any  further  ingress  of  air, 
by  filling  the  wound  with  water  (as  advised  by  Treves),  making  instant 
compression,  and  then  quickly  applying  a  ligature.  The  lateral  ligature 
was  successfully  employed  in  a  case  recorded  by  Lange,  of  New  York. 
The  subsequent  treatment  must  consist  chiefly  in  endeavoring  to  keep  up 
the  action  of  the  heart  by  appropriate  means.  Of  these,  the  most  pro- 
mising appear  to  me  to  be  artificial  respiration  and  the  administration  of 
stimulants.  The  patient  should  be  in  the  recumbent  position,  with  the 
extremities  elevated,  so  as  to  retain  as  much  blood  as  possible  in  the  central 
organs  ;  to  accomplish  the  same  purpose,  Mercier  advised  the  application 
of  tourniquets  and  compression  of  the  abdominal  aorta.  Artificial  respira- 
tion may  be  practised  with  suitable  bellows,  or  simply  by  the  surgeon's 
mouth.  Sylvester's  or  Hall's  method  would  scarcely  be  applicable  in  these 
cases,  on  account  of  the  situation  of  the  wound.  The  administration  of 
oxygen  gas  by  inhalation  is  recommended  by  Walshani  and  Couty,  the 
latter  of  whom  also  advises  venesection.  Various  other  plans  have  been 
suggested,  among  which  may  be  mentioned — (1)  an  attempt  to  suck  out 
the  air  by  means  of  a  canula  introduced  into  the  wounded  vein,  into  the 
right  jugular  vein,  or  even  into  the  heart  itself ;  (2)  bleeding  from  the 
right  jugular  vein  or  from  the  temporal  artery  ;  (3)  tracheotomy  ;  and  (4) 
the  injection  of  warm  water  into  the  heart.  I  am  not  aware,  however, 
that  there  are  any  cases  on  record  which  prove  the  efficiency  of  any  of 
these  methods.  Galvanism  might  rationally  be  applied  to  the  cardiac 
region,  though  I  should  be  disposed  to  trust  more  to  the  use  of  stimulants 
and  to  artificial  respiration. 
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Remote  Consequences  of  Injuries  of  Veins  A  clot  may  form 

in  a  vein  as  the  result  of  injury  (thrombosis),  and  may  .subsequently 
undergo  disintegration,  the  fragments  being  carried  to  the  right  side  of 
the  heart  and  thence  to  the  lungs,  plugging  the  minute  pulmonary  arteries 
(embolism),  and  thus  giving  rise  to  the  formation  of  what  are  commonly 
but  incorrectly  called  metastatic  abscesses.  This  condition,  which  is  in  no 
degree  necessarily  connected  with  phlebitis,  will  be  again  referred  to  in 
the  chapter  on  pyaemia. 

On  the  other  hand,  a  clot  in  a  vein  may  undergo  a  process  of  gradual 
contraction,  induration,  and  decolorization,  becoming  finally  calcified,  and 
constituting  Avhat  is  called  a  jMebolite,  or  vein-stone.  These  phlebolites, 
however,  usually  result  from  clots  due  to  stagnation,  without  external  vio- 
lence, and  are  consequently  chiefly  met  with  in  the  veins  of  the  pelvis, 
genital  organs,  and  lower  extremities. 

Injuries  of  Arteries. 

Contusion  of  an  Artery  may  exist,  without  giving  at  first  any  evi- 
dence of  its  occurrence.  The  secondary  results  of  arterial  contusion  depend 
upon  the  severity  of  the  injury ;  if  this  have  been  very  great,  a  portion  of 
the  wall  of  the  vessel  may  slough,  and  cause  secondary  hemorrhage  or 
extravasation  ;  if  the  violence  have  been  less,  the  vessel  may  undergo  oblite- 
ration, or  in  very  slight  cases  may  recover  without  evil  consequences.  The 
obliteration  of  an  artery,  occurring  some  hours  or  days  after  the  reception 
of  an  injury,  is  usually  attributed  to  the  effect  of  inflammation;  I  believe, 
however,  that  it  is  more  commonly  due  to  the  plugging  of  the  vessel,  either 
by  embolism  (fragments  of  clot  being  cai'ried  from  another  part  of  the  circu- 
lation), or  more  rarely  to  an  actual  thrombosis  in  situ,  clotting  taking  place 
in  the  injured  vessel  itself.  As  a  result  of  this  obliteration,  or  infarctus  as 
it  is  called  by  French  writers,  gangrene  or  serious  visceral  degeneration  may 
occur  according  to  the  size  and  situation  of  the  vessel.  Thus,  in  two  cases  of 
injury  in  the  lumbar  region.  Dr.  Moxon  found  complete  thrombosis  of  the 
renal  arteries,  with  correi?ponding  incipient  degeneration  of  the  kidneys. 

Rupture  or  Laceration  of  an  Artery  may  be  either  partial  or  com- 
plete ;  partial  laceration  generally  occurs  without  external  wound,  and 
involves  the  two  inner  coats  of  the  artery,  the  elasticity  of  the  outer  coat 
preserving  it  from  injury.  This  accident  may  form  the  starting-point  for 
the  development  of  an  aneurism  at  a  subsequent  period ;  or  the  torn  inner 
coats  of  the  vessel,  curling  upon  themselves,  may  furnish  a  nidus  for  the 
occurrence  of  coagulation,  which,  as  in  the  case  of  contusion,  may  cause 
gangrene  of  the  part  below  the  seat  of  injury  ;  or,  again,  the  lacerated  inner 
coats  may  turn  downwards,  and  by  their  mechanical  valvular  action  pro- 
duce gangrene,  by  directly  interfering  with  the  circulation.  Finally,  a  par- 
tial laceration  may,  after  a  longer  or  shorter  interval,  become  complete, 
when  death  from  internal  hemorrhage  may  follow,  as  in  a  case  of  rupture 
of  the  external  iliac  artery  observed  by  myself  at  the  Episcopal  Hospital. 
(Fig.  85.)  Complete  riqjture  may  occur"  subcutaneously,  or  in  an  open 
wound.  In  the  latter  case,  the  nature  of  the  accident  may  be  obvious  from 
the  profuse  arterial  bleeding,  though  in  other  instances,  if  the  coats  of  the 
vessel  are  twisted  upon  themselves,  there  may  be  scarcely  any  hemorrhage, 
the  artery,  perhaps,  hanging  out  of  the  wound  and  pulsating,  and  yet  no 
blood  escaping.  When  an  artery  is  torn  across  subcutaneousl'y,  there  may 
be  wide-spread  extravasation,  or  the  development  of  one  or  other  form  of 
traumatic  aneurism,  according  to  the  size  and  position  of  the  vessel.  Hein- 
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ricius  records  a  case  of  spontaneous  rupture  of  the  ascending  aorta,  occur- 
ring- during  parturition. 


Fig.  8?. 


Rupture  of  External  Iliac  Artery.  (From  a  specimen  in  the  Museum  of  tlie  Episcopal  Hospital.) 
A.  Common  iliac  artery.  B.  External  iliac  artery.  C.  Internal  iliac  artery.  D.  Position  of  rup- 
ture.   E.  Clot  overlying  common  trunk.    F.  Clot  protruding  from  di.stal  end  of  external  iliac  artery. 

Wounds  of  Arteries — Non-penetrating  wounds  of  arteries  occasion- 
ally, but  very  rarely,  occur.  In  these,  the  external  coat  is  divided,  with, 
perhaps,  a  portion  of  the  middle  coat.  There  is  no  primary  hemorrhage  in 
these  cases,  but  the  inner  coat  almost  invariably  yields  after  a  few  days, 
when  fatal  bleeding  may  ensue.  Hence,  a  partially  divided  artery  should 
always  be  ligated  as  a  precautionary  measure. 

Penetrating  wounds  of  arteries,  if  very  small  (consisting  of  a  mere  punc- 
ture with  a  fine  needle),  may  not  be  productive  of  evil  consequences ;  but 
if  the  puncture  be  larger,  as  with  a  tenaculum,  secondary,  if  not  primary, 
hemorrhage  will  almost  certainly  follow.  Incised  wounds  of  arteries  bleed 
more  or  less  freely,  according  to  the  size  and  direction  of  the  wound  ;  thus, 
a  longitudinal  wound  will,  in  consequence  of  the  anatomical  arrangement 
of  the  arterial  coats,  gape  less,  and  consequently  bleed  less,  than  one  which 
has  an  ol)lique  direction,  while  a  transverse  wound  will  bleed  more  than 
either.  An  artery  which  is  completely  cut  across  bleeds  less,  other  things 
being  equal,  than  one  which  is  only  partially  divided ;  for  the  complete 
section  of  the  vessel  allows  partial  retraction  and  contraction  to  occur,  and 
thus  measurably  lessens  the  size  of  the  stream.  A  wound  of  an  artery  at 
the  bottom  of  a  narrow  and  tortuous  passage  through  muscular  or  other 
tissue,  approaches  to  the  nature  of  a  subcutaneous  laceration,  and  exten- 
sive extravasation  may  then  occur  with  very  little  external  bleeding  ;  or  the 
outer  wound  may  actually  heal,  while  the  opening  in  the  vessel  remains 
patulous,  in  which  case  a  form  of  traumatic  aneurism  may  be  developed. 
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Hemorrhage  from  a  Wounded  Artery  may  usually  bo  reooo-nizod 
by  the  bright  vermilion  hue  of  the  cirused  blood,  and  by  the  fact  that  it  is 
thrown  out  in  jets  corresponding  to  the  pulsations  of  the  heart,  and  does  not 
flow  in  an  even  stream,  as  in  cases  of  hemorrhage  from  veins.  To  this  rule 
there  are,  however,  exceptions  ;  the  blood  from  the  proximal  end  of  a  divided 
artery  always,  I  believe,  presents  the  characters  which  have  been  described, 
but  from  the  distal  end,  for  at  least  an  hour  after  the  infliction  of  the  wound, 
or  until  the  collateral  circulation  has  been  established,  the  flow  of  blood 
resembles  that  from  a  wounded  vein.  In  other  cases,  however,  if  the 
anastomosis  be  very  free,  as  in  the  palmar  arch,  both  ends  of  the  cut  vessel 
will  bleed  in  jets,  and  pour  out  blood  of  a  bright  red  color.  The  force  of 
the  jet  varjies  with  the  size  and  position  of  the  artei'y  and  the  strength  of 
the  heart's  action.  A  small  branch  wounded  in  close  proximity  to  a  main 
trunk,  may  bleed  more  furiously  than  a  larger  vessel  divided  at  a  more  dis- 
tant point,  and,  in  general  terms,  the  nearer  a  cut  vessel  is  to  the  centre  of  cir- 
culation, the  more  profusely  will  it  bleed.  As  the  pulsations  of  the  heart 
become  weaker,  the  jet  of  blood  has  less  force,  and  may  finally  cease  Avith 
the  occurrence  of  syncope,  or  may  be  arrested  by  the  natural  processes  of 
contraction  and  retraction  which  are  set  up  in  the  wounded  vessel. 

As  already  indicated,  there  may  be  profuse  bleeding  without  any  ex- 
ternal loss  of  blood.  When  bleeding  occurs  into  one  of  the  cavities  of  the 
body,  as  the  peritoneal,  it  constitutes  internal  or  concealed  hemorrhage ; 
when  into  the  areolar  tissue  of  a  part,  it  is  known  as  extravasation.  Ex- 
travasation may  prove  directly  fatal  by  the  amount  of  blood  abstracted 
from  the  general  circulation,  may  cause  gangrene  by  pressure,  especially 
upon  the  ne^^^hboring  venous  trunks,  or,  if  circumscrilDcd,  may  give  rise  to 
a  form  of  traumatic  aneurism. 

Constitutional  Effects  of  Hemorrhage  These  are  the  same  in 

kind,  though  differing  in  intensity,  whether  the  bleeding  proceed  from 
arteries  or  veins,  and  whether  the  hemorrhage  be  apparent  or  concealed. 
The  first  eff'ect  of  profuse  hemorrhage  is  shown  in  the  blanching  of  the 
surface ;  the  cheeks  and  lips  become  pale,  and  the  conjunctiva  unnaturally 
white.  The  pulse  becomes  small  and  rapid,  the  heart  endeavoring  by  in- 
creased action  to  compensate  for  diminished  power.  The  patient  "feels 
languid ;  the  respiration  assumes  a  sighing  character ;  the  senses  of  sight 
and  hearing  are  perverted,  being  sometimes  preternaturally  acute,  but 
more  often  dulled;  the  temples  throb,  the  skin  becomes  cold,'  and  at  last, 
rather  suddenly,  the  patient  faints.  During  the  state  of  syncope,  the 
heart's  action  is  very  feeble,  and  the  breathing  almost  entirely  diaphrag- 
matic. Death  may  occur  in  this  condition  from  a  continuance  of  the  hem- 
orrhage, but  more  commonly  coagulation  takes  place  in  and  around  the 
mouth  of  the  wounded  vessel,  and,  when  consciousness  returns,  the  bleed- 
ing is  found  to  have  spontaneously  ceased.  Vomiting  frequently  occurs  as 
syncope  passes  off.  All  the  tissues  of  a  patient  who  has  lost  much  blood 
appear  soft  and  flabby,  probably  from  the  loss  of  the  natural  fluids  of  the 
part,  Avhich  are  rapidly  absorbed  into  the  depleted  bloodvessels.  Profuse 
or  repeated  hemorrhage,  beside  the  symptoms  which  have  been  above  de- 
scribed, often  gives  rise  to  distressing  nervous  phenomena,  such  as  amau- 
rosis, delirium,  convulsions,  or  even  hemiplegia;  I  have  known  death 
attributed  to  a  cerebral  clot,  which  the  autopsy  showed  did  not  exist  the 
fatal  result  being  simply  and  altogether  owing  to  profuse  and  repeated 
secondary  hemorrhages.  In  recovering  from  the  effects  of  loss  of  blood,  the 
patient  sometimes  passes  through  a  condition  of  constitutional  irritation, 
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with  extreme  restlessness  and  delirium,  to  which  the  name  of  ''hemorrhagic 
fever''''  has  been  not  inaptly  applied. 

The  amount  of  blood  which  can  be  lost  without  serious  consequences 
ensuing,  varies  greatly  in  different  individuals.  Infants  and  very  old  per- 
sons are,  as  a  rule,  more  injuriously  affected  by  hemorrhage  than  those  in 
middle  life.  The  amount  of  blood  lost  in  ordinary  childbirth  might  pro- 
duce serious  consecjuences  under  different  circumstances,  while,  on  the  other 
hand,  the  mental  state  of  a  patient,  as  of  one  who  has  attempted  suicide,  or 
who  believes  himself  to  be  bleeding  to  death,  may  actually  cause  a  fatal 
result  after  the  loss  of  a  really  insignificant  quantity  of  blood. 

Habitual  or  Periodic  Hemorrhage  may  be  met  with  in  either  sex.  In 
the  female  it  may  take  the  place  of,  or  alternate  with,  the  natural  men- 
strual flow,  when  it  constitutes  what  is  called  vicarious  menstruation.  In 
the  male  sex,  bleeding  from  the  hemorrhoidal  veins  sometimes  occurs  at 
certain  periods  of  the  year,  and  seems  to  be  occasionally  beneficial  by  re- 
lieving a  state  of  plethora.  Some  persons  bleed  habitually  from  the  nose, 
without  any  apparent  solution  of  continuity  having  taken  place ;  and  Mr. 
Moore  mentions  an  apparently  authentic  case,  in  which  a  young  woman 
had  severe  spontaneous  hemorrhages  from  the  skin  of  the  finger.  In  these 
cases  the  blood  seems  to  ooze  from  numerous  minute  orifices,  and  subse- 
tiuently  to  collect  in  the  form  of  drops,  which  then  flow  over  the  surface. 

Hemorrhagic  Diathesis  ;  Haemophilia  These  are  the  names 

used  in  England  and  in  this  country  for  the  remarkable  aff"ection  which  the 
French  call  Hemophylie,  and  the  Germans  Hdmophilie  or  Bluterkrankheii. 
Its  chief  manifestation,  and  that  from  which  its  name  is  derived,  is  a  dis- 
position to  profuse  bleeding,  which  may  be  spontaneous,  or  may  follow 
upon  the  slightest  wounds.  It  is  often  hereditary,  and  those  in  whom  it 
exists  are  in  childhood  often  subject  to  aff"ections  of  the  joints,  and  to  in- 
flammations of  the  lungs.  It  affects  almost  exclusively  persons  of  the  male 
sex,  the  female  members  of  a  family,  though  transmitting  it  to  their  pos- 
terity, being  themselves  usually  exempt.  The  disease  appears  to  depend 
on  a  peculiar  condition  of  the  blood  (not  mere  want  of  plasticity,  for  it 
coagulates  readily  when  removed  from  the  body),  and  on  a  defective  con- 
tractility of  the  arteries  and  capillaries.  P.  Kidd  has  observed,  after  death, 
great  proliferation  of  the  epithelioid  cells  lining  the  small  vessels,  with  de- 
generation of  their  muscular  coat.  According  to  Wachsmuth,  the  sponta- 
neous hemorrhages  may  often  be  averted  by  smart  purging  with  Glauber's 
salts,  and,  wh(;n  they  occur,  may  best  be  arrested  by  the  administration  of 
an  infusion  of  arnica,  or  ergot  in  doses  of  five  grains  every  half  hour.  The 
hemorrhages  which  follow  wounds  do  not  yield  so  readily  to  constitutional 
measures,  and  in  these  cases  long-continued  pressure,  and  the  use  of  the 
actual  cautery,  appear  to  be  the  most  promising  modes  of  treatment.  The 
existence  of  the  hemorrhagic  diathesis  would  of  course  be  a  contraindica- 
tion to  the  performance  of  anv  operation  involving  the  use  of  the  knife;  it 
is  somewhat  remarkable,  however,  that  cases  which  have  proved  fatal,  from 
this  cause,  have  almost  invariably  been  those  of  trivial  accidental  wounds, 
or  of  such  slight  surgical  procedures  as  the  extraction  of  a  tooth,  or  lancing 
the  gum — the  only  recorded  instance,  as  far  as  I  know,  of  the  hemorrhagic 
diathesis  having  caused  death  after  an  important  operation,  being  in  a  case 
of  lithotomy  reported  by  Mr.  Durham. 

Process  of  Nature  in  Arresting  Hemorrhage — Before  entering 
upon  the  subject  of  the  treatment  of  arterial  hemorrhage,  it  will  be  neces- 
sary to  consider  briefly  the  process  adopted  by  nature  in  closing  wounds 
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of  these  vessela,  a  process  which  the  surgeon  endeavors  to  imitate  by  the 
appliances  of  art.  The  natural  means  by  which  arterial  wounds  are  healed 
have  been  experimentally  and  very  thoroughly  investigated  by  Dr.  J.  F, 
D.  Jones,  whose  monograph  on  the  subject  was  published  more  than  sixty 
years  ago,  since  which  time  comparatively  little  has  been  added  to  our 
information  concerning  the  matter.  The  temporarrj  means  employed  by 
nature  to  arrest  hemorrhage  are  twofold:  (1)  the  formation  of  a  clot,  and 
(2)  the  contraction  and  retraction  of  the  cut  end  of  the  vessel  itself.  The 
formation  of  a  clot,  which  is  greatly  facilitated  by  the  diminished  force  of  the 
heart's  action  (one  of  the  constitutional  effects  of  liemorrhage,  as  we  have 
already  seen),  was  first  noticed  and  its  importance  pointed  out  by  the  cele- 
brated French  surgeon  Petit,  in  1^31.  This  distinguished  writer  described 
an  external  clot  which  he  called  couvercle,  and  an  internal  clot  which  he 
called  bouchon.  The  internal  clot  is  somewhat  conical  in  form,  its  base 
adhering  to  the  sides  of  the  vessel  near  its  cut  extremity,  and  its  apex 
reaching  upwards,  usually  as  high  as  the  origin  of  the  first  anastomosing 
branch.  It  is  formed  gradually,  and,  having  served  its  temporary  pur- 
pose, undergoes  contraction  and  partial  absorption,  and  eventually  appears 
to  form  a  portion  of  the  fibrous  cord  into  which  a  closed  artery  is  con- 
verted. The  contraction  of  a  divided  artery,  and  its  retraction  within  its 
sheath,  begin  immediately  upon  its  division  ;  this  step  of  the  process  was 
first  indicated  by  Morand,  in  1736,  who  did  not  deny,  as  some  of  his  fol- 
lowers have  done,  that  the  formation  of  a  clot  is  of  temporary  utility, 
though  he  clearly  declared  his  conviction  that  the  permanent  closure  of  the 
vessel  must  depend  upon  the  cicatrization  of  the  artery  itself.  The  retrac- 
tion of  the  vessel  within  its  sheath  allows  the  blood  to  come  in  contact 
with  the  ii-regular  surface  of  the  latter,  and  thus  facilitates  the  formation 
of  the  external  coagulum,  while  its  contraction  as  regards  its  calibre  di- 
minishes the  size  of  the  stream,  and  thus  tends  to  assist  the  formation  of 
the  internal  clot,  of  which  it  likewise  determines  the  shape.  This  contrac- 
tion, as  shown  by  Kirlcland,  extends  to  the  origin  of  the  nearest  anasto- 
mosing branch.  The  permanent  means  by  which  a  divided  artery  is  closed, 
consist  in  the  union  of  the  cut  edges  by  the  development  of  local  inflam- 
matory changes,  the  continued  contraction  of  the  walls  of  the  vessel  upon 
the  internal  coagulum,  and  the  final  conversion  of  the  lower  end  of  the 
vessel  into  a  dense,  fibrous,  impervious  cord,  into  the  construction  of  which 
a  certain  portion  of  the  internal  clot  appears  usually  to  enter. 

The  exact  mode  in  which  the  cicatrization  of  the  cut  extremity  of  the 
vessel  is  effected,  is  variously  described  by  authors,  according  to  the  several 
views  entertained  as  to  the  nature  of  the  inflammatoiy  process.  Most 
surgical  writers,  following  Dr.  Jones,  have  attributed  the  healing  of  divided 
arteries  to  the  effusion  of  plastic  matte?-  from  the  vasa  vasorum;  the  ad- 
vocates of  the  cellular  pathology  consider  the  process  to  be  one  of  cell  pro- 
liferation from  the  vessel's  walls,  a  view  which  is  sustained  by  careful 
experiments  made  by  Dr.  Shakespeare,  of  this  city ;  Prof.  Beale  "and  Mr. 
Lee  consider  the  union  to  be  due  to  the  development  of  germinal  matter, 
derived  from  the  white  corpuscles  of  the  blood;  while  Billroth  (practically 
returning  to  the  old  doctrine  of  Petit),  attributes  the  healing  of  wounds 
of  both  arteries  and  veins  to  the  organization  of  the  internal  coagulum, 
through  the  multiplication  of  the  white  blood-corpuscles,  aided,  perhaps,  by 
the  entrance  of  wandering  cells  from  the  surrounding  tissues.  '  Dr.  J.  Col- 
lins Warren,  on  the  other  hand,  looks  upon  the  clot  as  a  merely  passive 
structure,  which  takes  no  part  in  the  process  of  repair  except  as  a  protec- 
tive, and  as  furnishing  a  suitable  medium  in  which  the  new  tissue  may 
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germinate.  Dr.  Senn,  too,  regards  the  clot  as  an  accidental  formation, 
which  never  undergoes  organization. 

Without  entering  into  a  discussion  of  this  question,  which  must  be  con- 
sidered to  a  great  degree  one  of  purely  theoretical  interest,  I  may  say  that 
whatever  be  the  method  by  which  injuries  of  other  tissues  are  repaired,  by 
the  same  method,  in  all  probability,  are  wounds  of  arteries  united;  and  this 
method,  as  I  have  endeavored  to  show  in  previous  chapters,  is  in  all  cases 
by  means  of  that  natural  process  which,  for  want  of  a  better  name,  we  call 
inflammation.  We  may,  however,  from  what  has  been  said,  derive  this 
practical  lesson :  that  as  the  repair  of  an  artery  after  injury  appears  to  re- 
quire the  co-operation  both  of  the  walls  of  the  vessel  and  of  the  contained 
blood,  no  means  of  arresting  hemorrhage  can  be  looked  upon  as  philosophi- 
cal, which  ignores  the  efficiency  and  attempts  to  disi)ense  with  the  aid  of 
either  of  these  agents.  The  application  of  this  remark  will  be  seen  directly, 
when  I  come  to  speak  of  the  local  means  of  treating  arterial  hemorrhage. 

The  changes  which  have  been  above  described  are  best  marked  in  the 
closure  of  the  proximal  or  cardiac  end  of  a  divided  artery.  Those  which 
take  place  in  the  distal  extremity  are  the  same  in  kind,  though  less  in  de- 
gree;  especially  is  this  the  case  as  regards  the  internal  coagulum,  which  in 
the  distal  end  of  the  vessel  is  smaller  than  in  the  proximal,  and  indeed  in 
some  cases  entirely  deficient ;  a  circumstance  which,  as  pointed  out  by 
Guthrie,  may  probably  account  for  a  fact  which  has  long  been  recognized 
by  surgeons,  that  secondary  hemorrhage  usually  occurs  from  the  distal  ex- 
tremity of  a  wounded  vessel. 

In  the  case  of  partially  divided  arteries,  the  process  is  essentially  the 
same;  a  clot  forms  between  the  sheath  and  the  vessel  itself,  and  compresses 
the  latter ;  this  pressure  may  likewise  be  aided  by  the  formation  of  a  clot 
in  the  external  wound.  The  permanent  closure  of  the  arterial  incision  is 
effected,  as  in  the  case  of  complete  division,  by  the  inflammatory  process. 
Tery  slight  wounds,  especially  if  longitudinal,  may  close  without  the  calibre 
of  the  artery  being  obliterated;  if,  however,  the  size  of  the  wound  be  equal 
to  one-fourth  of  the  circumference  of  the  vessel,  the  latter  will  almost  in- 
evitably be  converted  into  an  impervious  cord  at  the  seat  of  injury,  and  it 
is  probal)le  that,  in  these  cases,  the  healing  process  is  assisted  by  the  for- 
mation of  an  internal,  as  well  as  an  external,  coagulum.  AVhen  such  a 
wound  heals  without  the  obliteration  of  the  calibre  of  the  artery,  the  inner 
coats  of  the  latter  do  not  unite  very  firmly,  and  an  aneurism  is  apt  to  be 
subsequently  developed.  In  an  artery  as  large  as  the  axillary  or  femoral, 
it  may  be  stated,  in  general  terms,  that  a  wound  of  one-fourth  of  the  cir- 
cumference of  the  vessel  will,  if  untreated,  either  cause  death  by  hemor- 
rhage, or  give  rise  to  a  traumatic  aneurism ;  in  the  rare  instances  in  which 
neither  of  these  consequences  ensues,  the  vessel  will,  in  healing,  be  con- 
verted into  an  impervious  fibrous  cord. 

Treatment  of  Arterial  Hemorrhage. 

The  treatment  of  arterial  hemorrhage  should  be  both  local  and  constitu- 
tional. The  constitutional  treatment  consists  in  keeping  the  patient 
quiet  in  a  recumbent  position,  and  in  avoiding  any  sudden  elevation  of  the 
head  or  of  the  arms,  which  might  induce  fatal  syncope.  Food  and  stimu- 
lants should  be  cautiously  administered  in  small  quantities  at  a  time,  and, 
if  thei-e  be  vomiting,  may  be  given  by  enema.  Hypodermic  injections  of 
ether  have  been  successfully  used  by  Hecker,  Macau,  and  others,  in  the 
collap.se  of  post-partum  hemorrhage,  and  I  have  myself  employed  them 
with  advantage  in  cases  of  profuse  bleeding  during  operations.  Opium 
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should  be  freely  used,  and  is  a  most  valuable  remedy  in  these  cases.  Drugs 
adapted  to  increase  the  plasticity  of  the  blood,  such  as  the  mui'iated  tincture 
of  iron  or  the  acetate  of  lead,  may  be  administered,  or  ergot  may  be 
used,  and  may  be  conveniently  combined  with  opium  and  digitalis.  As  a 
last  resort  transf  usion  of  blood  should  certainly  be  tried,  in  the  manner 
and  with  the  precautions  recommended  in  Chapter  tV.  The  statistics  of 
this  operation  in  cases  of  hemorrhage,  as  given  by  Landois,  are  very 
favorable,  99  cases  having  afforded  not  less  than  65  recoveries,  while  1 1  of 
the  31  fatal  cases  (the  result  in  3  was  doubtful)  were  moribund  at  the 
time  transfusion  was  practised.  Strieker  recommends  vigorous  kneading 
of  the  abdomen,  so  as  to  force  the  blood  from  the  abdominal  veins  to  the 
heart,  and  thus  keep  up  the  action  of  that  organ.  For  the  anaemia  left 
after  recovery  from  the  primary  effects  of  hemorrhage,  a  long  course  of 
tonics,  and  especially  of  the  preparations  of  iron,  may  be  required.  The 
loss  of  blood  in  some  cases  is  never  entirely  repaired  during  life,  the  patient 
remaining  permanently  blanched,  though  otherwise  apparently  in  good 
health  ;  or  the  debility  resulting  from  hemorrhage  may  act  as  a  predisposing 
cause  for  the  occurrence  of  tuberculosis  or  other  morbid  condition.  The 
local  treatment  of  arterial  bleeding  consists  in  the  adoption  of  various 
measures,  which  may  be  either  of  a  temporary,  or  of  a  permanent  nature. 
Hemorrhage  from  a  wounded  artery  may  be  temporarily  checked  by  pres- 
sure. This  may  be  applied  directly  at  the  seat  of  injury,  or  indirectly 
upon  the  main  artery  of  the  part,  at  a  point  between  the  wound  and  the 
centre  of  the  circulation.  In  the  latter  case  compression  is  usually  best 
exercised  by  the  application  of  the  tourniquet,  the  various  forms  of,  and 
the  modes  of  using,  which  instrument  have  been  sufficiently  described 
in  a  previous  chapter.  In  dealing  with  certain  arteries,  as  the  subclavian, 
to  which  a  tourniquet  cannot  be  applied,  effectual  pressure  may  be  made 
with  the  handle  of  a  large  key  (previously  wrapped,  so  as  to  protect  the 
skin),  or  other  suitable  implement;  or  if  the  clavicle  be  much  displaced — 
as  by  an  aneurismal  tumor — Syme's  plan  might  be  employed,  which  con- 
sists in  making  an  incision  in  the  line  of  the  artery,  upon  which  direct 
pressure  is  then  made  by  introducing  a  finger  through  the  wound.  For 
the  permanent  arrest  of  arterial  hemorrrhage,  the  surgeon  may  have  re- 
course to  the  use  of — 1,  cold ;  2, position;  3,  pressure;  4,  styptics;  5,  cau- 
terization; 6,  torsion;  1,  ligation;  or  8,  acupressure. 

1.  Cold  is  an  efficient  means  of  arresting  hemorrhage  from  many  vessels 
of  small  calibre.  In  some  cases  the  presence  of  clotted  blood  in  a  wound 
appears  to  encourage  further  bleeding  by  acting  just  as  a  warm  poultice 
would  do,  and  the  surgeon  often  finds  that,  upon  swo(>iiinii-  away  the  clots 
and  exposing  the  wound  to  the  air,  the  hemorrhage  (m  uscs  spontaneously. 
Hemorrhage  from  small  vessels  may  often  be  arrested  Ijy  pouring  a  stream 
of  cold  water  over  the  part,  or  if  the  bleeding  come  from  one  of  the  mucous 
outlets  of  the  body,  as  the  mouth,  nostrils,  rectum,  or  vagina,  by  introduc- 
ing small  pieces  of  ice.  Care  must  be  taken,  however,  in  the  use  of  cold, 
not  to  continue  its  application  too  long,  lest  injurious  depression  or  even 
sloughing  should  ensue.  The  application  of  hot  water  has  been  successfully 
employed  in  cases  of  capillary  hemorrhage  by  Keetley,  C.  T.  Hunter,  and 
other  surgeons. 

2.  Position  may  often  be  usefully  employed  to  arrest,  or,  at  any  rate, 
to  assist  in  arresting,  arterial  hemorrhage.  If  the  wound  be  in  the  lower 
limb,  the  part  should  be  elevated  by  means  of  pillows  or  an  inclined  plane, 
so  that,  by  the  laws  of  hydraulics,  the  force  of  the  circulation  in  the  injured 
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part  may  be  diminished,  and  an  opportunity  given  for  the  occurrence  of  the 
natural  processes  of  repair.  The  same  plan  may  be  adopted  for  wounds  of 
the  upper  cxtr(;mity ;  while  in  treating-  wounds  of  the  arteries  of  the  fore- 
arm or  of  the  palmar  arch,  it  will  be  found  advantageous  to  forcibly  flex 
the  elbow — a  modification  of  Hart's  method  of  treating  aneurism,  which 
has  afforded  good  results  on  more  than  one  occasion. 

3.  Pressure,  which,  as  we  have  seen,  is  the  connnon  mode  of  temporarily 
checking  hemorrhage,  mav  be  also  efficiently  used  for  its  permanent  arrest. 
It  may  be  applied  rfirSc^Z//  to  the  bleeding  point  by  means  of  the  graduated 
compress,  or  by  the  use  of  serre-fines,  or  of  small  forceps;  or  indirectly,  by 
bandaging  the  limb  and  flexing  the  proximal  joint  over  a  roller,  or,  in  the 
case  of  bleeding  from  cavities,  by  plugging  the  part  with  lint  or  compressed 
sponge.  Sometimes  pressure  may  be  efficiently  applied  by  means  of  a 
Aveight,  a  bag  of  shot,  or  even  loose  shot,  as  was  done  in  Dr.  Smyth's 
remarkable  case  of  successful  ligation  of  the  innominate  artery,  which  will 
be  again  referred  to.  The  gradiiatexl  compress  is  made  by  laying  together 
a  number  of  pledgets  of  lint  of  gradualh'  increasing  dimensions,  so  that 
when  completed  the  mass  has  the  form  of  an  inverted  cone  about  an  inch 
in  height;  the  apex  of  this  cone  is  applied  directly  upon  the  bleeding  point, 
all  clots  having  been  previously  removcKl  from  the  wound,  and  the  compress 
is  held  in  place  by  adhesive  strips,  while  firm  pressure  is  made  upon  it  by 
means  of  a  piece  of  cork  or  metal,  secured  with  a  bandage.  In  positions 
where  the  proximity  of  a  bone  gives  a  firm  substance  against  which  the 
vessel  may  be  compressed,  as  in  the  case  of  wounds  of  the  temporal  artery, 
this  will  be  found  a  very  efficient  mode  of  controlling  hemorrhage. 

4.  Styptics  These  agents,  when  employed  alone,  are  not  of  much 

use,  except  in  checking  capillary  oozing  or  the  bleeding  from  very  small 
vessels.  The  simplest  and  most  convenient  is  ordinary  alcohol,  pure  or 
diluted,  the  employment  of  which  in  operations  has  already  been  adverted 
to.  The  styptic  of  Pagliari,  which  has  a  good  deal  of  reputation,  particu- 
larly among  Fi*ench  surgeons,  contains  alum  and  benzoin,  and  certainly 
seems  in  some  cases  to  answer  a  very  good  purpose.  Banks,  of  Liverpool, 
employs  oil  of  turpentine.  Among  the  more  powerful  styptics  may  be 
especially  mentioned  the  perchloride  of  iron,  in  substance,  in  solution,  or  in 
the  form  of  the  muriated  tincture,  and  the  persulphate,  or  Monsel's  salt. 
The  latter,  in  particular,  is  undoubtedly  a  very  powerful  agent,  and,  when 
properly  used,  capable  of  serving  a  very  good  end;  its  indiscriminate  em- 
ployment in  all  cases  of  surgical  hemorrhage  has,  however,  been  productive 
of  a  great  deal  of  harm,  not  only  on  account  of  its  effect  in  hindering  pri- 
mary union,  but  because  the  rapidity  of  its  action,  and  the  facility  with 
which  it  can  be  applied,  have  often  induced  inexperienced  practitioners  to 
neglect  less  easy  but  more  trustworthy  means  of  suppressing  arterial 
bleeding. 

In  conjunction  with  pressure,  styptics  are  more  valuable  than  by  them- 
selves; by  applying  the  styptic  upon  the  apex  of  the  graduated  compress,  or, 
in  the  case  of  hemorrhage  from  deep  fistulous  wounds,  or  from  the  mucous 
outlets  of  the  body,  by  plugging  the  cavity  with  lint  or  sponge  soaked  in 
the  styptic,  a  very  powerful  impression  may  be  produced.  In  a  very  in- 
teresting, if  inconchisive,  paper,  published  in  the  American  Journal  of  Medi- 
cal Sciences  for  October,  1865,  Dr.  J.  M.  Holloway  advocates  the  employ- 
ment of  styptics,  with  pressure,  in  cases  of  consecutive  hemorrhage  from 
gunshot  wounds,  as  often  preferable  to  the  use  of  the  ligature ;  and  though, 
of  course,  a  practice  founded  on  universal  experience  is  not  to  be  revolu- 
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tionizcd  by  the  record  of  a  few  exceptional  cases  met  Avith  by  any  individ- 
ual, still  the  instances  mentioned  by  Dr.  Holloway  are  of  much  interest,  as 
showing- that  these  means  may  occasionally  prove  successful  even  in  dealing 
with  such  a  large  artery  as  the  axillary.  For  bleeding  after  the  extraction 
of  a  tooth,  Moreau  recommends  plugging  the  cavity  with  cotton  saturated 
with  tincture  of  benzoin,  and  compression  by  means  of  a  piece  of  cork  fixed 
between  the  neighboring  teeth. 

5.  Cauterization  with  a  hot  iron  was,  until  within  a  comparatively 
short  period,  tlie  principal  means  of  arresting  arteriaT))]eeding  at  the  com- 
mand of  the  surgeon.  Although  the  ligature  was  re-invented  and  power- 
fully advocated  by  the  illustrious  Pare,  in  the  middle  of  the  sixteenth 
century,  it  was  not  generally  adopted  for  a  long  time  subsequently,  and  we 
learn  from  the  Avritings  of  Sharpe,  of  Guy's  Hospital,  only  a  little  more 
than  one  hundred  years  ago,  that  even  in  his  time  the  cautery  and  styptics 
were  still  preferred  to  the  ligature  by  many  surgeons,  not  only  on  the  Con- 
tinent, but  even  in  some  parts  of  England.  Although  no  surgeon  at  the 
present  day,  probably,  would  use  the  hot  iron  in  any  case  in  which  a 
ligature  could  be  applied,  there  are  some  circumstances  under  which  the 
cautery  must  still  be  resorted  to ;  in  some  operations  about  the  jaws,  and 
in  other  cases  in  which,  from  the  position  of  the  bleeding  vessels,  or  from  the 
condition  of  the  surrounding  tissues,  other  modes  of  controlling  hemor- 
rhage are  not  available,  or  fail  upon  trial,  the  hot  iron  is  a  valuable  appli- 
cation. The  various  forms  of  the  cautery  have  already  been  described  and 
figured  in  the  chapter  on  Minor  Surgery,  and  it  will  be  sufficient  to  add 
here  that  when  used  for  hemorrhage,  as  it  is  the  coagulant  and  not  the 
destructive  effect  that  is  needed,  the  temperature  of  the  iron  should  not  be 
raised  above  a  black  heat. 

6.  Torsion,  as  a  means  of  controlling  the  hemorrhage  from  cut  arteries, 
was  known  to  the  ancients,  but  subsequently  passed  through  a  long  period 
of  oblivion,  having  been  revived  in  the  early  part  of  this  century,  princi- 
pally by  the  eff"orts  of  French  and  German  surgeons,  among  whom  may  be 
specially  named  Amussat,  Velpeau,  and  Fricke.  Since  then  torsion  has 
been  occasionally  used  by  surgeons,  generally  in  dealing  with  small  arte- 
ries ;  but  the  practice  has  within  a  few  years  received  a  fresh  impulse,  and 
is  now  strongly  advocated  by  several  writers  as  a  mode  of  treatment  ap- 
plicable to  vessels  of  all  sizes  ;  this  movement  has  been  most  actively  par- 
ticipated in  by  Prof.  Syme,  of  Edinburgh,  Prof.  Humphry,  of  Cambridge, 
and  Messrs.  Bryant  and  Forster,  of  Guy's  Hospital,  London.  Torsion 
may  be  practised  in  several  ways:  Syme,"  Humphry,  and  Tillaux,  follow- 
ing Amussat,  draw  the  extremity  of  the  artery  out  from  its  sheath,  and 
twist  it  until  it  is  twisted  off";  the  surgeons  of  Guy's  Hospital,  on  the  other 
hand,  adopt  Velpeau's  plan  of  leaving  the  twisted  end  attached,  that  it 
may  give  additional  security  by  acting  as  a  mechanical  plug.  Free  torsion 
(that  is,  with  a  single  pair  of  forceps)  is  recommended  by  Bryant  for  ves- 
sels of  moderate  size,  and  for  all  vessels  in  the  extremities;  limited  torsion 
(in  which  the  vessel  is  grasped  with  one  pair  of  forceps  and  twisted  with 
another)  for  such  arteries  as  are  large  and  loosely  connected.  An  inge- 
nious torsion-forceps  has  been  devised  by  Dr.  Hewson,  of  this  city.  When 
it  is  not  intended  to  twist  off  the  end  of  the  vessel,  the  number  of  turns 
should  vary  from  six  to  eight,  according  to  the  size  of  the  artery.  The 
mechanism  of  torsion  is  as  follows:  the  inner  and  middle  coats  are  lacerated 
and  curl  upon  themselves,  forming  a  nidus  for  the  coagulation  of  blood, 
just  as  after  ligation,  or  in  the  ordinary  natural  process  of  repair  already 
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described ;  the  external  coat  is  twisted  into  a  cord,  which  serves  temporarily 
as  a  mechanical  plug,  and  is  eventually  surrounded  by  lymph  and  incorpo- 
rated with  the  adjoining  tissues,  or  more  commonly  separated  and  thrown 
off  by  sloughing,  just  as  the  end  of  a  vessel  which  has  been  submitted  to 
the  ligature.  The  artery  is  permanently  closed  by  the  inflammatory  pro- 
cess, at  the  point  at  which  the  middle  and  inner  coats  have  given  way. 
Torsion  has  now  been  so  often  successfully  applied,  even  to  large  vessels, 
that  it  cannot,  I  think,  any  longer  reasonably  be  doubted  that  it  is  an  effec- 
tual mode  of  controlling  hemorrhage ;  it  is,  according  to  Forster  and  H. 
Lee,  even  more  applicable  to  large  vessels  than  to  small.  I  do  not  see, 
however,  that  it  is  at  all  a  better  mode  than  ligation,  nor,  I  think,  does  it 
equal  the  latter  in  safety  ;  this  point  will  be  again  referred  to  after  I  have 
described  the  remaining  modes  of  controlling  hemorrhage,  ligation,  and 
acupressure.  A  modification  of  the  ordinary  mode,  of  effecting  torsion 
has  been  recently  suggested  by  Dr.  S.  Fleet  Speir,  of  New  York,  who  em- 
ploys an  instrument  which  he  calls  the  ''artery  constrictor''^  (Tig.  86); 


Fig.  86. 


Speir's  artery  constrictor. 


its  action  somewhat  resembles  that  of  the  ecraseur,  and  it  is  designed  to 
sever  the  internal  and  middle  coats  of  the  artery,  thus  allowing  their  in- 
vagination within  the  external  coat,  which  is  corrugated  but  not  divided. 
The  instrument  is  removed  as  soon  as  this  has  been  accomplished. 

T.  Ligation  The  use  of  the  ligature,  though  apparently  known  to  the 

ancients,  was  afterwards  completely  forgotten,  so  that  its  introduction  into 
surgery  by  Pare,  in  the  sixteenth  century,  has  all  the  merit  of  an  original 
discovery.  It  was  not,  however,  until  long  after  Fare's  time  that  the  use 
of  the  ligature  became  universal,  or  indeed  general ;  and  the  reason  for 
this  appears  to  have  been  not  so  much  on  account  of  innate  obstinacy  on 
the  part  of  surgeons,  as  because  the  natural  process  by  which  hemorrhage 
is  arrested  not  being  understood,  and  ligation  being  consequently  practised 
in  a  very  defective  manner,  its  results  were  correspondingly  unsatisfactory. 
The  ligature,  as  now  used,  is,  I  believe,  when  applicable,  the  very  best 
method  of  checking  arterial  hemorrhage.  The  form  and  structure  of  the  liga- 
tnre,  and  its  mode  of  application  to  the  open  ends  of  vessels,  have  already 
been  described  (page  98),  and  need  not  be  again  adverted  to.  When  it 
is  necessary  to  secure  an  artery  in  its  continuity,  the  ligature  may  be  most 
conveniently  passed  beneath  the  vessel  by  means  of  an  aneurismal  needle 
(Fig.  8*7),  or  even  an  ordinary  curved  needle,  or  an  eyed  probe.  The 
mechanism  of  the  ligature  in  controlling  hemorrhage  is  now  well  under- 
stood (thanks  to  the  investigations  of  Dr.  Jones),  and  the  rules  for  its  ap- 
plication are  thoroughly  established.  The  illustrious  John  Hunter,  even,  did 
not  appreciate  the  mode  of  action  of  the  ligature,  and  accordingly  we  find 
that  in  his  operations  for  aneurism  he  did  not  draw  the  noose  tight,  fear- 
ing to  weaken  the  coats  of  the  vessel — thus,  as  Dr.  Jones  subsequently 
showed,  defeating  the  very  objects  sought  to  be  attained.  The  ligature 
should  be  applied  with  sufficient  force  to  divide,  smoothly  and  evenly,  the 
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inner  and  middle  coats  of  the  artery,  while  the  outer  coat  is  constricted 
within  the  noose.  In  tying- the  larger  vessels,  the  giving  way  of  the  inner 
tunics  of  the  artery  is  sometimes  distincth^  perceptible  to  the  surgeon. 
The  divided  inner  coats  curl  upon  themselves,  and  assist  the  formation  of 


Fig.  87. 


Aneuvismal  needle,  aimed  witli  a  li<^atuie. 


an  internal  coagulum,  while  the  artery  is  permanently  sealed  by  the  occur- 
rence of  inflammatory  changes,  just  as  in  the  natural  haemostatic  process 
already  described.  The  noose  of  the  ligature  is  gradually  loosened  by 
ulceration,  and  finally  cuts  its  way  through,  or  comes  out  bringing  with  it  the 
constricted  portion  of  the  external  arterial  coat.  The  clot  which  is  formed 
on  the  distal  side  of  the  ligature  is  usually  smaller  than  that  on  its  proxi- 
mal side ;  in  some  cases  one  or  even  both  clots  may  be  absent,  and  yet  the 
artery  be  securely  closed,  which  shows  that  the  formation  of  a  clot,  though 
of  great  assistance,  is  not  in  all  cases  absolutely  essential  for  the  success  of 
the  ligature.  Dr.  B.  Howard,  of  New  York,  has  published  some  experi- 
ments to  show  that  it  is  not  invariably  necessary  to  draw  the  ligature  so 
tight  as  to  divide  the  inner  coats,  but  that  mere  narrowing  of  the  arterial 
tube  with  a  loos(!  ligature  is  sufficient  sometimes  to  secure  obliteration  of 
the  vessel.  This  (which  is  a  revival  of  the  teaching  of  Scarpa)  was  indeed 
known  from  the  cases  of  Hunter,  who,  as  we  have  seen,  did  not  tighten 
his  ligatures  in  operating  for  aneurism  ;  but  I  am  not  aware  of  any  clinical 
facts  which  show  that  a  loose  ligature  has  any  superiority  over  a  tight  one, 
while  the  universal  experience  of  surgeons  is  that  it  is  less  safe,  and  that  it 
has  the  additional  disadvantage  of  not  coming  away  as  readily  as  one  which 
is  tightly  drawn. 

The  best  material  for  a  ligature  is,  as  has  been  already  said,  ordinary  fine 
Avhip-cord  or  silk.  Various  attempts  have  been  made  from  time  to  time  to 
substitute  other  materials  which  it  has  been  supposed  would  produce  less 
irritation  and  might  become  encysted  or  absorbed.  Thus  Sir  Astley  Cooper 
and  Dr.  Physick  made  use  of  anivial  ligatures,  catgut  or  some  similar  sub- 
stance, and  this  practice  has  since  been  occasionally  adopted  by  others.^ 
Garholized  catgut  has  been  recently  extensively  employed  by  Lister  ajid 
other  surgeons,  but  has  not  proved  ftself  as  certain  a  preventive  of  second- 
ary hemorrhage  as  was  at  first  anticipated.  Its  fault  is,  it  seems  to  me, 
that  it  disappears  without  dividing  the  external  coat  of  the  artery,  and  thus 
does  not  securely  occlude  the  vessel — in  this  respect  being  open  to  the  same 
objection  as  acupressure.  MetoMc  ligatures  were  employed  in  a  series  ot 
experiments  on  the  lower  animals  by  Dr.  Levert,  of  Alabama,  nearly  sixty 
years  ago,  and  since  then  have  been  occasionally  used  in  operations'on  the 

'  The  late  Prof.  Eve  employed  ligatures  made  from  the  sinew  of  a  deer,  and  Mr. 
Barwell  recommends  tliose  taken  from  the  middle  coat  of  the  ox's  aorta.  Mr.  T.  Smith, 
Mr.  Croft,  Mr.  Pollock,  and  Mr.  Morrant  Baker,  have  used  carbolized  ligatures  made 
from  the  tendon  of  the  kangaroo,  as  suggested  by  Mr.  Girdlestone,  of  Melbourne  ;  and 
Dr.  Wyeth,  of  New  York,  has  successfully  tied  the  carotid  with  the  sciatic  nerve  of  a 
calf. 
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human  subject.  Dr.  Lcvort  found  that  wire  ligatures  tightly  secured 
around  the  arteries  of  dogs,  produced  obliteration  of  the  vessels,  and  that, 
when  both  ends  of  the  ligature  were  cut  short,  the  loop  became  encysted, 
and  remained  in  the  wound  an  indefinite  time  without  producing  irritation. 
Similar  results  have  been  since  obtained  by  Sir  J.  Y.  Simpson  and  others. 
Dr.  Howard,  on  the  other  hand,  finds  that  wire  ligatures,  if  drawn  tight, 
produce  marked  inflammation  and  suppuration  around  the  seat  of  ligation, 
and  therefore  recommends  the  use  of  loose  wire  ligatures.  Metallic  ligature- 
threads  have  now  been  used  a  sufficient  number  of  times  in  operations  on 
the  human  subject,  by  Stone,  Gross,  Mastin,  and  other  surgeons,  to  war- 
rant the  belief  that  they  are  safe  agents,  and  may  properly  be  applied  in 
cases  in  which  it  is  desirable  to  leave  the  noose  i7i  situ  and  close  the  wound 
over  it,  as  in  certain  operations  upon  the  abdominal  cavity  ;  even  in  these 
cases,  however,  it  is  probable  that  the  antiseptic  short-cut  ligature  of  Prof. 
Lister  would  answer  a  still  better  purpose. 

Bides  for-  Ligating  Woimded  Arteries.— Jn  the  application  of  ligatures 
to  wounded  arteries,  there  are  certain  rules  w^iich  should  be  indelibly 
impressed  upon  the  surgeon's  mind :  these  are — 

1.  In  coses  of  primary  hemorrhage,  no  operation  should  he  performed 
upon  an  artery,  unless  it  is  at  the  moment  actually  bleeding.  In  cases  of 
secondary  hemorrhage,  a  different  practice  should  be  adopted,  as  will  be. 
presently  seen  ;  but  in  dealing  with  a  recently  wounded  artery,  if  hemor- 
rhage have  ceased,  the  surgeon  as  a  rule  should  not  interfere,  because  (1) 
there  is  a  fair  prospect  that  the  bleeding  will  not  return  ;  (2)  the  prolba- 
bility  of  discovering  the  source  of  hemorrhage  is  much  less,  when  there  is 
no  stream  of  blood  to  point  the  surgeon's  way,  and  (3)  the  incisions  and 
manipulations  which  would  be  necessary  in  searching  for  the  arterial  wound 
Avould  be  a  positive  injury  which  would  more  than  counterbalance  any 
benefit  that  might  prol)ably  be  obtained.  In  certain  exceptional  cases, 
however,  the  surgeon  should  not  hesitate  to  apply  a  ligature  even  under 
these  circumstances;  for  instance,  if  an  artery  were  seen  pulsating  in  a 
wound,  it  would  be  right  to  tie  it  even  though  it  did  not  bleed,  for  in  such 
a  case  the  ligature  could  do  no  harm,  and  might  prevent  a  great  deal  of 
subsequent  mischief;  again,  if  a  patient  were  likely,  for  any  reason,  to  be 
subjected  to  unusual  risk  of  secondary  hemorrhage,  as,  for  instance,  if  it 
were  necessary  for  him  to  be  transported  to  a  distance,  or  if  he  were  threat- 
ened with  the  invasion  of  delirium  tremens,  it  might  be  proper  to  choose 
the  lesser  evil,  and  search  for  the  wounded  vessel,  that  it  might  be  secured 
by  a  ligature.  Under  any  circumstances  the  patient  should  be  constantly 
watched,  and  if  the  wound  were  in  an  extremity,  it  would  be  right  to  apply 
a  provisional  tournicpiet,  so  that,  in  case  of  secondary  hemorrhage,  all 
unnecessary  loss  of  blood  might  be  prevented. 

2.  In  applying  a  ligature  to  a  wounded  artery,  the  surgeon  should  cut 
down  upon  it  directly  at  the  point  from  which  it  bleeds,  and  secure  the 
vessel  in  the  ivound.  This  rule  and  the  next  were  clearly  laid  down  by 
John  Bell,  and  most  powerfully  enforced  b}^  Guthrie,  and  yet,  it  is  to  be 
feared,  are,  even  at  the  present  day,  too  often  practically  ignored  by  ope- 
rators. There  are  two  principal  reasons  why  this  rule  should  be  consid- 
ered invariable :  (1)  because  it  is  often  impossible  to  tell  what  vessel  is 
wounded,  until  it  is  exposed  in  the  wound  itself;  and  (2)  because,  even  if 
this  point  could  be  determined,  ligature  of  the  main  trunk  above  the  wound 
would,  in  a  vast  number,  if  not  in  the  majority  of  cases,  fail  to  arrest  the 
bleeding.  Thus  it  has  happened  that  the  superficial  femoral  artery  has 
been  tied  for  arterial  hemorrhage  from  a  wound  of  the  thigh,  and,  bleeding 


192 


INJURIES   OF  BLOODVESSELS. 


continuing'  or  recurring,  it  has  been  subsequently  discovered  that  it  was  a 
branch  of  the  profunda  that  was  wounded  ;  or  the  subclavian  has  been  tied 
for  supposed  wound  of  the  axillary  artery,  when  the  hemorrhage  really 
came  from  the  long  thoracic.    Again,  if  the  main  trunk  be  tied,  the  col- 
lateral circulation  being  quickly  established,  secondary  hemorrhage  is  ex- 
tremely apt  to  occur  from  the  distal  side  of  the  arterial  wound  ;  or  if  there 
be  collateral  branches  given  off' between  the  point  of  ligation  and  the  wound, 
bleeding  may  occur  even  from  the  proximal  side  of  the  latter,  when,  if  a 
second  ligature  be  applied  in  the  wound,  the  double  obstruction  will  (at 
least  in  the  lower  extremity)  almost  invariably  cause  gangrene  of  the  limb. 
Still  further,  deligation  of  the  main  trunk  exposes  the  patient  sometimes  to 
additional  danger  ;  thus,  Liston  having  tied  the  external  iliac  for  wound 
of  a  small  branch  of  the  common  femoral,  the  patient  died  of  peritonitis,  a 
cause  of  death,  it  will  be  observed,  which  was  directly  connected  with  the 
operation,  and  entirely  independent  of  the  original  injury.    For  these  rea- 
sons, then,  viz.,  that  by  this  method  only  can  the  actual  source  of  hemor- 
rhage be  determined ;  that  thus  only  can  probable  security  be  afforded 
agatnst  secondary  bleeding ;  that  if  "secondary  hemorrhage  should  occur, 
this  plan  does  not  put  out  of  the  question  further  treatment ;  and  that  this 
plan  does  not  entail  any  additional  risk  upon  the  patient,  the  rule  should 
be  invariable,  that,  whenever  practir<ihh%  a  bleeding  artery  should  be 
directhj  cut  doivn  upon,  and  tied  ivhere  it  bleeds.    In  doing  this,  the  sur- 
geon should  usuallv  take  the  original  wound  as  the  guide  for  his  incisions; 
should,  however,  the  wound  be  very  deep,  it  may  be  more  convenient  to 
reach  the  source  of  hemorrhage  by  making  a  counter-incision  in  the  course 
of  the  vessels,  cutting  upon  the  end  of  a  probe  introduced  to  the  bottom  of 
the  Avound.    Hemorrhage  during  the  operation  should  be  guarded  against 
by  the  use  of  a  tourniquet,  where  this  instrument  is  applicable,  or  by  pres- 
sure made  by  an  assistant  on  the  main  trunk ;  in  situations  where  this  is 
impracticable,  the  surgeon  should  introduce  one  or  two  fingers  into  the 
wound,  so  as  to  compress  the  bleeding  vessel  while  making  the  necessary 
incisions.    This  rule  of  tying  an  artery  where  it  bleeds  holds  good  for  both 
primary  and  secondary  hemorrhage  ;  no  matter  what  the  condition  of  the 
wound  may  be,  as  long  as  there  is  a  wound,  it  should  be  freely  enlarged, 
and  the  vessel  secured  at  the  point  whence  the  blood  issues.    This  is  often 
a  difficult  and  tedious  proceeding,  particularly  in  wounds  that  are  swollen 
and  granulating,  but  it  is  a  proceeding  that  the  surgeon  should  consider 
imperative  when  the  occasion  arises ;  and  it  is  surely  very  reprehensible 
for  any  operator,  in  view  of  the  vast  accumulation  of  recorded  experience 
on  the  subject  from  both  civil  and  military  practice,  to  persist  in  cases  of 
arterial  hemorrhage  in  tying  the  main  trunk  of  a  limb,  merely  because  it 
is  easier  than  to  tie  the  vessel  in  the  wound,  or,  still  worse,  because  it 
enables  him  to  perform  what  is  considered  a  more  important  operation. 

3.  A  third  rule,  and  one  closely  connected  with  the  preceding,  is  that 
tivo  ligatures  should  be  applied,  one  to  each  end  of  the  artery  if  it  be  com- 
pletely divided,  and  one  on  each,  side  o  f  the  wound,  if  the  latter  ha  ve  not 
completely  severed  the  coats  of  the  vessel.  The  reason  for  this  rule  is 
obvious :  in  many  parts  of  the  body  the  arterial  anastomosis  is  so  free  that 
a  ligature  to  the  proximal  side  alone  will  not  even  temporarily  arrest  the 
bleeding,  the  current  of  blood  being  immediately  carried  around  to  the 
distal  extremity ;  in  other  cases,  though  a  proximal  ligature  may  serve  to 
check  the  hemorrhage  for  a  short  time,  as  soon  as  the  collateral  circulation 
is  fully  established,  bleeding  will  again  begin  from  the  distal  end  of  the 
vessel.  If,  as  sometimes  happens,  the  distal  extremity  of  the  vessel  be  so 
retracted  and  surrounded  by  the  adjoining  tissues,  that  it  cannot  be  found 
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even  after  long  and  careful  search,  the  surg-eon  may  plug  the  wound  with 
a  graduated  compress,  the  apex  of  which  is  imbued  with  the  solution  of 
the  persulphate  of  iron,  and  good  results  may  be  hoped  for  from  this 
proceeding;  but,  whenever  it  is  practicable,  the  distal  as  well  as  the  proxi- 
mal end  of  the  vessel  should  unquestionably  be  tied.  If  a  large  arterial 
branch  be  wounded  immediately  below  its  origin,  it  is  safer  to  regard  the 
injury  as  one  of  the  main  trunk,  and  to  apply  ligatures  immediately  above 
and  below  the  origin  of  the  branch,  as  well  as  on  the  distal  side  of  the 
wound  in  the  latter;^  so,  on  the  other  hand,  if  a  large  branch  be  given  off 
immediately  above  or  below  an  arterial  wound,  it  is  proper,  after  tying 
the  injured  vessel  in  the  usual  way,  to  apply  an  additional  ligature  to  the 
branch.  If  this  should  not  be  done,  there  would  be  risk  of  secondary 
hemorrhage  from  deficiency  of  the  internal  coagulum,  which,  as  has  been 
mentioned,  extends  only  as  far  as  the  nearest  anastomosing  vessel. 

There  are,  it  is  true,  a  certain  number  of  cases  on  record,  in  which  the 
proximal  ligature  alone,  or  even  the  ligature  of  the  main  trunk  at  a  dis- 
tance from  the  wound,  has  arrested  hemorrhage,  which  has  not  recurred ; 
but  such  cases  are  quite  exceptional,  and  in  no  degree  invalidate  the  force 
of  this  and  the  preceding  rule  of  treatment,  which  might  well  be  called 
golden  rules. 

4.  However  desirable  it  may  be  to  tie  a  bleeding  vessel  in  the  wound, 
in  certain  situations  it  is  impossible  to  do  so ;  thus,  in  the  case  of  wounds 
which  penetrate  the  floor  of  the  mouth,  dividing  branches  of  the  external 
carotid,  or  in  cases  of  hemorrhage  into  the  mouth  from  the  internal  carotid, 
or  within  the  pelvis  from  branches  of  the  internal  iliac,  it  is  manifestly 
impossible  to  reach  the  seat  of  the  wound,  and  the  surgeon's  only  resource 
is  to  tie  the  main  trunk.  Again,  in  cases  of  secondary  hemorrhage  from 
wounds  of  the  palmar  arches,  it  may  be  necessary  to  deviate  from  the  or- 
dinary rule,  and  to  tie  either  the  brachial,  or  the  radial  and  ulnar  arteries.'^ 

Application  of  Ligatures  in  the  Continuity  of  Arteries. — In  applying 
a  ligature  in  the  continuity  of  an  artery,  whether  at  the  seat  of  wound  or 
at  a  higher  point,  or  in  the  Hunterian  operation  for  aneurism,  the  surgeon 
is  guided  in  making  his  incisions  by  the  lines  which  he  knows  to  corres- 
pond with  the  general  course  of  the  vessel.  If  there  be  a  wound,  that 
should,  of  course,  be  the  starting-point  for  the  incision,  but  in  other  cases 

Fig.  88. 

Grooved  director. 

the  operator  must  rely  upon  the  pulsation  of  the  vessel  if  that  can  be  felt, 
and  if  not,  upon  his  general  anatomical  knowledge  as  to  the  course  of  the 
artery.  It  is  well,  especially  when  the  artery  lies  deeply,  to  make  the 
incision,  as  recommended  by  Hargrave  and  Skey,  somewhat  obliquely  to 
the  course  of  the  vessel,  which  can  thus  be  more  readily  found  than  if 
the  incision  be  directly  in  its  line.    The  skin  and  superficial  fascia  may  be 

'  Dr.  T.  B.  Wilkerson,  of  North  Carolina,  has  reported  a  case  in  which  this  plan 
was  successfully  carried  out  in  a  case  of  wound  of  the  profunda  femoris  just  below  its 
origin. 

2  Ogston,  of  Aberdeen,  has  successfully  tied  the  deep  palmar  arch  by  separating 
the  abductor  indicis  from  the  radial  side  of  the  metacarpal  bone  of  the  index  finger, 
through  a  dorsal  incision. 
13 


194 


INJURIES   OF  BLOODVESSELS. 


Fro.  89. 


divided  bv  the  first  stroke  of  the  knife,  bat  afterwards  th(^  surg-con  should 
proceed  with  great  caution,  taking  up  each  successive  layer  of  tissue  uith 
delicate  forceps,  and  making  a  slight  notch  for  the  introduction  of  a 
grooved  director  (Fiu-.  88),  upon  which  the  layer  is  then  carefully  divided 
from  below  upwards^  When  the  sheath  of  the  vessel  is  reached,  the  sur- 
geon picks  it  up  in  the  same  w^ay  with  forceps  (Fig.  89,  A),  ^ind  makes  an 
Spening  just  sufficient  to  allow  the  passage  of  the  needle  which  bears  the 
ligature.    This  is  then  delicately  introduced  between  the  artery  and  the. 

vein,  and  very  cautiously  brought 
around  the  former  so  as  to  include 
nothing  except  the  vessel  itself. 
The  point  of  the  needle,  which 
must  be  well  ground  down  and 
rounded,  is  then  teazed  through  the 
opening  in  the  sheath  (Fig.  89,  B), 
a  process  which  may  be  facilitated 
by  a  gentle  touch  with  the  knife, 
one  end  of  the  ligature  drawn  out, 
and  the  other  drawn  backwards 
with  the  needle,  which  must  be 
withdrawn  as  gently  as  it  was 
introduced  The  operation  is  com- 
pleted by  tying  the  artery  firmly 
and  tiuhtly  with  the  reef-knot  (Fig. 
89,  C  ),  and  bringing  both  ends  of 
the  ligature  out  of  the  wound, 
which  is  closed  with  sutures  and 
lightly  dressed.  Some  surgeons 
advise  that  in  every  case  two  liga- 
tures should  be  applied,  and  that 
the  artery  should  be  divided  be- 
tween them ;  but  while  I  consider 
the  double  ligature  indispensable  in  cases  of  wounded  arteries,  a  single 
ligature  will  I  think  prove  sufficient  in  cases  of  aneurism. 

If  any  small  arterial  branch  should  be  cut  during  the  operation,  it  should 
be  twisted  or  tied,  taking  care  to  secure  both  ends ;  the  chief  precautions  to 
be  observed  in  passing  the  needle  are  not  to  wound  the  vein,  and  not  to 
include  the  latter  or  any  portion  of  it,  or  a  nerve,  in  the  noose  of  the  liga- 
ture. Entanglement  of  the  vein  would  be  very  apt  to  cause  phlebitis  or 
gangrene,  while  ligature  of  the  nerve  would  at  least  give  unnecessary  pain, 
and  might  possibly  expose  the  patient  to  the  risk  of  tetanus.  It  would 
likewise  cause  paralysis  of  the  parts  below,  Avhich  in  some  situations  might 
be  productive  of  very  grave  consequences.  If,  in  passing  the  needle,  there 
should  be  a  gush  of  blood,  more  in  quantity  than  could  be  accounted  for 
by  the  separation  of  the  sheath,  making  it  probable  that  the  vein  had  been 
punctured,  the  surgeon  should  either  suspend  the  operation  and  apply 
pressure,  or  should  extend  his  incision  and  reapply  the  ligature  at  a  higher 
point.  To  allow  a  ligature  to  remain,  which  passed  partially  through  a 
vein,  would  be  equivalent  to  forming  a  seton  through  that  vessel,  and 
would  certainly  expose  the  patient  to  the  risks  of  phlebitis,  thrombosis,  gan- 
grene, and,  possibly,  embolism  and  secondary  pyajniia.  It  is  almost  need- 
less to  say  that  the  surgeon  should  be  careful  not  to  miss  the  artery,  and 
tie  instead  a  nerve  or  even  a  portion  of  condensed  fascia,  an  accident  which 
has  occasionally  happened  in  the  hands  of  the  most  skilful  operators.  If 
the  artery  be  very  superficial,  the  surgeon  should  be  correspondingly  careful 


A.  Opening  the  sheath.  B.  Drawing  ligature 
around  the  artery.    C.  Tying  artery.    (Bryant  ) 
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not  to  go  too  deeply  in  his  first  incision,  which  some  opei'ators,  indeed, 
prefer  to  make  by  pinching  up  a  fold  of  skin,  transfixing,  and  cutting  from 
within  outwards.  In  dividing  the  deeper  structures,  the  side  of  the  knife 
should  be  used  rather  than  the  point,  and  the  edge  should  always  be  directed 
away  from  the  artery. 

After  tying  an  artery  in  its  continuity,  the  limb  below  should  be  kept 
warm  until  the  collateral  circulation  is  fully  established  ;  the  ligature  will 
usually  drop  between  the  first  and  third  weeks,  according  to  the  size  of 
the  vessel ;  should  it  remain  too  long,  gentle  traction  and  twisting  may  be 
practised,  as  in  the  case  of  ordinary  ligatures  on  the  cut  ends  of  vessels. 

8.  Acupressure — Acupressure,  or  the  means  of  controlling  arterial 
hemorrhage  by  pressure  with  a  needle  or  pin,  was  first  introduced  to  the 
notice  of  the  profession  by  Sir  J.  Y.  Simpson,  in  December,  1859.  It  has 
since  then  been  employed  more  or  less  extensively  by  a  great  number  of 
surgeons,  and,  after  having  been  alternately  extolled  and  condemned,  and 
having  excited  in  the  city  of  its  birth  one  of  the  most  virulent  professional 
controversies  of  modern  times,  has  now  gradually  assumed  its  proper 
place  as  one  of  the  modes,  and,  under  certain  circumstances,  one  of  the 
best  modes,  by  which  arterial  bleeding  can  be  arrested.  Acupressure  may 
be  practised  in  several  different  ways,  of  which  Prof  Pirrie  and  Dr.  Keith, 
who  have  published  a  monograph  on  the  subject,  enumerate  seven,  though 
for  practical  purposes  the  number  might  be  reduced  to  four.  In  the  first 
two  of  Pirrie's  and  Keith's  methods,  the  vessel  is  compressed  between  a  pin 
or  needle  and  the  soft  tissues  of  the  part ;  in  the  third,  fourth,  and  sixth, 
between  a  pin  or  needle  and  a  loop  of  fine  flexible  wire ;  in  the  fifth  (or 
Aberdeen  method),  the  pressure  is  made  by  passing  a  pin  or  needle  beneath 
the  artery,  which  is  then  twisted  upon  itself  by  a  quarter  or  half  rotation 
of  the  pin ;  and  in  the  seventh,  the  vessel  is  compressed  between  the  pin  and 
any  bony  prominence  which  may  be  conveniently  situated.  The  first 
method  is  thus  described  by  Simpson:  "It  consists  in  passing  a  long 
needle  twice  through  the  flaps  or  sides  of  a  wound,  so  as  to  cross  over 
and  compress  the  mouth  of  the  bleeding  artery  or  its  tube,  just  in  the 
same  way  as  in  fastening  a  flower  in  the  lapel  of  our  coat,  we  cross  over 
and  compress  the  stalk  of  it  with  the  pin  which  fixes  it,  and  with  this 

view  pass  the  pin  twice  through  the  lapel  When  passing  the 

needle  in  this  method,  the  surgeon  usually  places  the  point  of  his  left 
forefinger  or  of  his  thumb  upon  the  mouth  of  the  bleeding  vessel,  and 
with  his  right  hand  he  introduces  the  needle  from  the  cutaneous  surface, 
and  passes  it  right  through  the  whole  thickness  of  the  flap  till  its  point 
projects  for  a  couple  of  lines  or  so  from  the  surface  of  the  wound,  a  little 
to  the  right  side  of  the  tube  of  the  vessel.  Then,  by  forcibly  inclining 
the  head  of  the  needle  towards  his  right,  he  brings  the  projecting  ])ortion 
of  its  point  firmly  down  upon  the  site  of  the  vessel,  and  after  seeing  that 
it  thus  quite  shuts  the  artery,  he  makes  it  re-enter  the  flap  as  near  as 
possible  to  the  left  side  of  the  vessel,  and  pushes  on  the  needle  through 
the  flesh  till  its  point  comes  out  again  at  the  cutaneous  surface.  In  this 
mode  we  use  the  cutaneous  walls  and  component  substance  of  the  flap  as 
a  resisting  medium,  against  which  we  compress  and  close  the  arterial  tube." 
The  exact  mechanism  of  the  first  method  can  be  readily  understood  from 
the  accompanying  wood-cuts.  (Figs.  90,  91.)  In  the  second  method,  "a 
common  short  sewing-needle,  threaded  with  a  short  piece  of  iron  wire, 
for  the  purpose  of  afterwards  retracting  and  removing  it,  is  dipped  down 
into  the  soft  textures  a  little  to  one  side  of  the  vessel,  then  raised  up  and 
bridged  over  the  artery,  and  then  finally  dipped  down  again  and  thrust  into 
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the  soft  tissues  on  the  other  side  of  the  vessel."  (Fig.  92.)  la  the  third 
method  (Fig-.  93),  "the  point  of  the  needle  is  entered  a  few  lines  to  one 
side  of  the  A^essel,  then  passed  under  or  below  it,  and  afterwards  pushed 


Fig.  90. 


Fig.  91. 


Acupre.ssure  ;  first  method  ;  raw  surface. 
(Erichsen.) 


Acupressure;  first  method  ;  cutaneous  surface. 
(Erichsen.) 


on,  so  that  the  point  again  emerges  a  feAv  lines  beyond  the  vessel.  The 
noose  or  duplicature  of  wire  is  next  thrown  over  the  point  of  the  needle ; 


Ftg.  92. 


Fig.  93. 


Acupressure;  second  method.  (Erichsen.) 


Acupressure;  third  method.  (Erichsen) 


Fig.  94. 


then,  after  being  carried  across  the  mouth  or  site  of  the  vessel,  and  passed 
around  the  eye  end  of  the  needle,  it  is  pulled  sufficiently  tight  to  close  the 
vessel ;  and  lastly,  it  is  fixed  by  making  it  turn  by  a  half  twist  or  twist 
around  the  stem  of  the  needle."  The  fourth  method  is  identical  with  the 
third,  except  that  a  long  pin  is  substituted  for  the  needle,  the  head  of  the 
pin  remaining  outside  of  the  wound,  while  the  sixth  differs  from  the  fourth 

merely  in  the  way  of  fixing  the  wire, 
the  ends  of  which  are,  in  this  method, 
"crossed  behind  the  stem  of  the  pin  so 
as  to  embrace  the  bleeding  mouth  be- 
tween thoni,  .  .  pulled  sufficiently 
tight  to  arrest  the  hemorrhage,  there- 
after brought  forward  hj  the  sides  of 
the  pin — one  on  each  side — and  finally 
fixed  by  a  half  twist  in  front  of  and 
close  down  upon  the  pin."  (Pirrie  and 
Keith,  Acupressure,  p.  44.)  The  fifth, 
or  "Aberdeen  method,"  consists  in 
passing  a  pin  or  needle  through  the  soft  tissues  close  to  the  artery,  giving 
the  instrument  a  quarter  or  a  half  rotation,  by  which  the  vessel  is  twisted 
upon  itself,  and  then  fixing  the  pin  or  needle  by  thrusting  its  point  deeply 
into  the  tissues  beyond.  (Fig.  94.)  This  method  seems  to  me  the  best 
and  most  generally  applicable;  additional  security  may  be  given  by 
superadding  the  use  of  a  wire  loop,  as  in  the  preceding  methods.  The 
seventh  and  last  method  consists,  according  to  Prof  Pirrie,  "in  passing  a 
long  needle  through  the  cutaneous  surface,  pretty  deep  into  the  soft  parts, 


Acupressure;  fifth  metliod.  (Ekichsen.) 
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at  some  distance  from  the  vessel  to  be  acupressed — making  it  emerge  near 
the  vessel — bridging  over  and  compressing  the  artery,  dipping  the  needle 
into  the  soft  parts  on  the  opposite  side  of  the  vessel,  and  bringing  out  the 
point  of  the  needle  a  second  time  through  the  common  integument.  In 
this  method  the  soft  parts  are  twice  transfixed,  and  the  artery  is  compressed 
between  the  bone  and  the  middle  portion  of  the  needle  in  front  of  the 
integument,  between  the  first  point  of  exit  and  the  second  point  of 
entrance." 

Mode  of  Repair  of  Arteries  after  Acupressure. — This  subject  has  re- 
cently been  investigated  by  several  writers,  the  results  of  whose  observa- 
tions may  be  stated  as  follows:  There  is  no  direct  adhesion  of  the  apposed 
walls  of  the  vessel,  as  believed  by  Dr.  Hewson  and  others,  but,  on  the 
contrary,  the  sole  process  of  permanent  repair  takes  place  at  the  cut  end  of 
the  vessel;  the  end  subserved  by  the  needle  is  merely  to  remove  the  pres- 
sure of  the  blood  current  until  this  repair  is  accomplished.  If,  however,  the 
needle  be  allowed  to  remain  so  long  as  to  destroy  the  structure  of  the 
lining  membrane  of  the  vessel,  then  closure  takes  place  at  the  line  of  this 
destruction,  just  as  after  the  use  of  a  ligature.  The  actual  repair  which 
goes  on  at 'the  cut  end  of  the  vessel  is  due  partly  to  changes  in  the  walls  of 
the  vessel  itself,  and  partly  to  changes  in  the  contained  blood,  in  fact  to  the 
same  changes  which  we  have  already  studied  as  taking  place  in  the  process 
of  natural  hfemostasis.  A  clot  forms  above  the  needle,  and  rests  upon 
without  adhering  to  the  contracted  ))ortion  of  the  artery  below.  The  time 
during  which  the  acupressure  needle  should  be  allowed  to  remain  varies 
from  twenty-four  to  sixty  hours,  according  to  the  size  of  the  vessel.  If  it 
be  removed  before  the  repair  of  the  cut  end  of  the  vessel  is  complete,  there 
will  be  risk  of  dislodgment  of  the  clot  (which  is  not  adherent),  and  of 
hemorrhage ;  while  if  it  remain  too  long,  it  will  excite  suppuration  in  its 
track,  just  as  any  other  foreign  body. 

Modified  Acupressure. — Under  the  name  of  "arter}''  compressor,"  Mr. 
Porter,  of  Dublin,  has  described  an  apparatus  for  the  temporary  occlusion  of 
an  arter}^  in  cases  of  aneurism.  It  somewhat  resembles  Sir  P.  Crampton's 
"presse-artere,^^  and  consists  essentially  of  a  bent  probe  and  a  wire,  between 
which  the  vessel  is  compressed,  and  which  are  so  arranged  as  to  be  with- 
drawn at  will.  Dr.  L'Estrange's  apparatus  for  the  same  purpose  consists 
of  a  double  aneurismal  needle,  the  blades  of  which  close  like  the  jaws  of  a 
lithotrite.  Instruments  of  various  kinds  for  the  temporary  occlusion  of 
arteries  have  likewise  been  devised  by  Deschamps,  Desault,  Assalini,  Du- 
rest,  Richardson,  of  Dublin.  Allis,  of  this  city,  and  others. 

Filopressure,  or  compression  of  a  vessel  by  means  of  a  wire,  has  been 
practised  by  various  surgeons,  among  whom  may  be  specially  mentioned 
Mr.  Dix,  Dr.  Pollock,  and  Prof.  Langenbeck,  and  has  been  described  as  a 
modification  of  acupressure.  It  is,  however,  as  shown  by  Simpson,  an  old 
mode  of  treatment,  and,  I  may  add,  appears  to  be  inferior  to  both  acupres- 
sure and  the  ligature.  It  is  practised  by  surrounding  a  vessel  with  a  loop  of 
wire,  the  ends  of  which  are  brought  out  separately  through  the  flap  or  side 
of  the  wound,  and  twisted  over  a  compress  which  serves  to  protect  the  skin. 

Uncipressure,  or  compression  by  means  of  a  hook,  is  recommended  by 
Vanzetti,  of  Padua,  in  cases  of  secondary  hemorrhage  from  wounds  of  the 
palmar  arch,  etc. 

Aerteriversion  is  a  name  employed  by  Prof.  Weber,  of  Cleveland,  Ohio, 
for  a  mode  of  arresting  hemorrhage  suggested  by  himself,  which  consists 
in  everting  the  cut  end  of  an  artery  so  as  to  invaginate  the  vessel  within 
its  own  extremity,  and  then  fixing  the  parts  by  the  introduction  of  a  needle 
point  or  delicate  metallic  peg. 
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Comparison  between  Acupressure,  Torsion,  and  Ligature. — 

From  what  has  bt'cu  said  with  regard  to  the  iiiechaiiisni  by  which  each  of 
these  methods  acts,  and  the  })athological  changes  to  which  each  gives  rise, 
it  will  appear,  I  think,  that  the  ligature  is  to  be  preferred,  whenever  the 
circumstances  of  the  case  allow  the  surgeon  to  choose  between  them.  The 
objections  urged  against  the  ligature  are,  that  (1)  it  acts  as  a  seton,  causing 
suppuration  along  its  track;  (2)  it  confines  a  minute  slough  in  the  wound 
until  it  comes  away  itself;  and  (3)  it  may  become  prematurely  detached 
and  allow  secondary  hemorrhage.  These  objections,  though  theoretically 
just,  seem  to  me  to  be  practically  of  little  or  no  value,  for  (1)  healing  with- 
out any  suppuration  is  almost  never  met  with  (at  least  in  this  climate),  in 
wounds  of  the  size  of  those  in  which  ligatures  are  used,  and  no  trustworthy 
evidence  has  yet  been  adduced  to  show  that  the  use  of  ligatures  increases 
the  amount  of  suppuration;  (2)  the  size  of  the  slough  embraced  by  the 
noose  of  the  ligature,  in  cases  that  do  well,  is  so  minute  as  to  be  really  not 
worth  notice,  and  in  cases  Avhere  there  is  extensive  sloughing,  there  is  no 
reason  to  attribute  that  sloughing  to  the  use  of  ligatures ;  and  (3)  though  hem- 
orrhage may  occur  upon  the  detachment  of  a  ligature,  it  is  (unless  violence 
have  been  used  in  removing  the  ligature)  due  to  a  defect  in  the  natural 
process  of  hsemostasis,  which,  as  we  shall  presently  see,  is  quite  as  likely 
to  occur  with  either  torsion  or  acupressure  as  with  the  ligature.  Torsion 
closes  arteries  just  as  the  ligature  does,  and  there  is  the  same  risk  of  hemor- 
rhage on  the  separation  of  the  twisted  extremity,  if  it  has  been  tAvisted 
enough  to  impair  its  vitality,  as  on  detachment  of  the  ligature ;  while  if  it 
have  been  insufficiently  twisted,  there  is  the  additional  risk  of  the  extremity 
of  the  vessel  becoming  untwisted,  and  thus  allowing  bleeding  at  an  earlier 
period;  if,  on  the  other  hand,  the  end  be  twisted  off,  the  vessel  is  in  the 
same  condition  as  if  it  had  been  tied,  and  the  ligature  immediately  removed. 
If  the  acupressure  pin  be  removed  before  it  produces  suppuration,  the  sole 
protection  against  hemorrhage  is  an  incomplete  union  at  the  cut  end  of  the 
vessel,  and  an  unadherent  clot  above  the  point  of  constriction;  if  it  be 
allowed  to  remain  long  enough  to  cause  inflammatory  changes  in  the  arte- 
rial coats  at  the  point  of  constriction,  it  defeats  its  OAvn  object,  and  acts  as 
a  ligature  which  has  been  tied  and  subsequently  removed.  That  both 
acupressure  and  torsion  are  able  to  control  hemorrhage  from  even  large 
arteries  is  abundantly  proved;  that  either  does  so  any  better  than  the  liga- 
ture is,  it  seems  to  me,  not  proved;  while  to  give  the  same  security  that 
is  afforded  by  the  ligature,  either  must  be  pushed  so  far  as  to  be  open  to 
the  identical  objection  which  is  urged  against  the  ligature,  viz.,  that  of  in- 
troducing a  foreign  body  into  the  wound,  and,  by  so  doing,  impeding 
union  by  adhesion. 

I  am  not  aware  of  any  sufficiently  extended  statistics  of  torsion  having 
yet  been  published,  to  warrant  a  numerical  comparison  of  the  results  of  this 
method  with  those  of  the  ligature.  The  reports  of  Messrs.  Syme,  Hum- 
phry, Bryant,  Forster,  and  Hill,  have  certainly  been  favorable,  yet  the 
experience  of  other  surgeons  who  are  equally  eminent  has  been  opposed  to 
the  general  employment  of  torsion ;  and  it  is  to  be  observed  that  Mr.  Syme 
only  recommended  it  in  connection  with  the  antiseptic  method  of  Prof. 
Lister,  while  the  whole  number  of  cases  in  which  it  has  been  used  in  the 
human  subject  is  as  yet  comparatively  limited.  As  regards  the  statistics 
of  acupressure,  the  most  favorable  series  of  cases  yet  published  is  that  of 
Prof.  Pirrie  and  Dr.  Keith,  and  yet  even  this,  when  analyzed,  shows  at 
least  no  better  results  than  are  obtained  by  the  use  of  the  ligature.  Thus, 
twelve  amputations  reported  by  Prof.  Pirrie  gave  three  deaths,  and  yet 
in  all  but  one  case  the  operation  was  done  for'  disease,  and  ei"-ht  of  the 
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twelve  patients  were  children.  The  theoretical  assumption  that  acupressure 
guards  against  the  common  causes  of  death  after  operation  is  not  borne  out 
by  fact — erysipelas,  sloughing,  and  pyaemia  having  occurred  even  in  the 
very  favorable  experience  of  Messrs.  Pirrie  and  Keith ;  while  union  by 
adhesion,  except  in  Aberdeen,  has  been  quite  as  rare  with  acupressure  as 
with  tlie  ligature,  and  even  in  the  few  Aberdeen  cases  in  which  it  is  stated 
that  not  a  single  drop  of  pus  was  seen  during  the  cure,  it  does  not  appear 
that  the  period  of  convalescence  was  any  shorter  than  it  is  constantly  found 
to  be  when  ligatures  are  used. 

What,  then,  are  the  real  advantages  of  acupressure  ?  Simply  and  solely, 
I  believe,  that  it  is  more  easily  and  quickly  applied  than  the  ligature,  and 
that  in  its  use  the  surgeon  needs  no  assistant :  hence,  in  cases  of  emergency, 
especially  of  secondaiy  hemorrhage,  it  is  often  the  surgeon's  most  available 
resource,  and  as  such  its  modes  of  employment  should  be  familiar  to  every 
practitioner.  Torsion,  on  the  other  hand,  is  confessed  even  by  its  advocates 
to  be  a  more  tedious  and  difficult  proceeding  than  the  application  of  a  liga- 
ture, and  it  therefore  seems  to  me,  although  possibly  safer  than  acupressure, 
to  be  even  less  desirable  for  general  use. 

Collateral  Circulation — In  whatever  way  an  arterial  trunk  be  oc- 
cluded, whether  by  disease  or  by  surgical  interference,  the  vitality  of  the 
parts  below  would  be  impaired  but  for  the  establishment  of  the  collateral 
circulation.  The  immediate  effect  of  a  ligature,  or  other  means  of  arterial 
occlusion,  is  to  throw  the  force  of  the  circulation  into  new  channels,  and 
hence,  though  the  limb  below  the  site  of  ligature  is  for  a  time  less  full  of 
blood,  the  balance  is  soon  restored,  and  after  a  few  hours  the  activity  of  the 
capillary  circulation  is  so  much  increased,  that  the  part  is  not  unfrequently 
both  redder  and  warmer  than  in  its  natural  state.  The  action  of  the  capil- 
laries is,  however,  but  temporary,  the  true  collateral  circulation  being  estab- 
lished through  the  inosculation  of  anastomosing  branches,  derived  some- 
times from  the  affected  vessel  itself,  but  more  frequently  from  neighboring 
trunks  on  the  same  side  of  the  body.  Thus,  if  the  superficial  femoral  be 
tied,  the  collateral  circulation  is  established  through  the  branches  of  the 
profunda,  while,  after  ligature  of  the  common  carotid,  it  is  principally 
through  the  inferior  thyroid  and  vertebral  arteries  that  the  circulation  is 
maintained.  Even  after  occlusion  of  the  abdominal  aorta,  the  collateral 
circulation  is  established  in  quite  a  short  time,  pulsation  in  the  femoral 
artery  having  returned  in  less  than  ten  hours,  in  the  case  of  ligature  of 
the  aorta  reported  by  Mr.  Stokes.  In  old  persons,  or  in  those  whose  arte- 
rial system  is  affected  by  atheromatous  or  fatty  degeneration,  the  collateral 
circulation  is  less  readily  established  and  less  perfectly  maintained  than 
in  the  young  and  healthy,  the  reason  of  this  obviously  being  that  the 
arteries  of  the  latter  are  more  elastic,  and  dilate  with  greater  facility  to 
accommodate  the  increased  flow  of  blood  through  them.  On  the  other 
hand,  in  cases  of  chronic  aneurism,  the  obstruction  has  sometimes  gradu- 
ally caused  the  establishment  of  the  collateral  circulation  before  ligation  is 
practised,  so  that  under  these  circumstances  surgical  interference  may  be 
even  less  resented  than  when  employed  for  wounds  of  healthy  arteries. 
This  statement  would  appear  to  be  contradicted  by  the  well-known  fact 
that  gangrene  is  more  frequent  after  ligature  for  aneurism  than  after  that 
for  traumatic  causes,  but,  as  Avill  be  seen  hereafter,  the  gangrene  in  the 
former  case  is  usually  from  venous,  not  from  arterial  obstruction. 

Not  only  does  anastomosis  take  place  between  collateral  branches,  but 
an  indirect  communication  is  sometimes  re-established  between  the  divided 
ends  of  the  obliterated  trunk.    Finally,  the  fibrous  cord,  which  connects 
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the  divided  extremities  of  the  artery,  occasionally  becomes  itself  pervious, 
allowing  a  narrow  but  direct  channel  of  communication  between  the  proxi- 
mal and  distal  ends  of  the  vessel. 

The  establishment  of  the  collateral  circulation  is  sometimes  attended  with 
pain,  apparently  from  pressure  of  the  enlarging  vessels  upon  contiguous 
nerves ;  this  is  most  marked  in  cases  of  aneurism,  in  which  additional 
pressure  is  caused  by  the  coagulation  of  the  blood  contained  in  the  sac. 

Secondary  Hemorrhage  The  most  frequent  accident  after  the  use 

of  the  ligature  or  other  artificial  means  of  arterial  occlusion,  is  unquestion- 
ably secondary  hemorrhage.  This  may  arise  from  a  variety  of  causes, 
some  of  which  are  local  and  some  constitutional.  Among  the  local  causes 
may  be  mentioned,  (1)  imperfect  application  of  the  occluding  means;  as 
when  the  vessel  has  been  tied  so  near  its  cut  extremity  that  the  noose 
slips  off  prematurely,  Avhen  the  knot  has  been  carelessly  made,  when  a 
large  amount  of  extraneous  tissue  has  been  included  in  the  noose  of  the 
ligature,  so  that  this  becomes  loosened  before  the  vessel  is  healed,  or  (which 
is  especially  apt  to  happen  with  acupressure)  when  the  vessel  has  been 
compressed  only  enough  to  check  bleeding  w^hile  the  force  of  the  heart  is 
diminished  by  shock  or  by  the  use  of  an  anaesthetic,  but  not  enough  to 
occlude  the  artery  when  reaction  has  occurred;  (2)  the  giving  off  of  a  large 
collateral  branch  either  immediately  above  or  immediately  below  the  point 
of  occlusion,  a  circumstance  which,  though  not  necessarily  a  cause  of  sec- 
ondary hemorrhage,  is  very  apt  to  be  so,  from  limiting  the  extent  of  the 
internal  coagulum  in  the  proximal,  and  more  especially  in  the  distal  end  of 
the  vessel;  and  (3)  a  diseased  condition  of  the  coats  of  the  artery  itself; 
this  may  cause  hemorrhage  directly,  either  by  allowing  the  ligature  to 
ulcerate  through  the  vessel  prematurely,  or  by  allowing  rupture  to  take 
place  above  the  site  of  the  ligature,  or  more  rarely  indirectly,  by  giving 
rise  to  the  formation,  above  the  ligature,  of  an  aneurism  which  subse- 
quently bursts  and  permits  the  escape  of  blood.  In  other  cases  secondary, 
or  rather  consecutive,  hemorrhage  may  occur  from  vessels  which  escape  the 
notice  of  the  surgeon  during  an  operation,  or  (in  case  of  ligation  in  the 
continuity)  from  small  anastomosing  branches,  which,  though  wounded,  do 
not  begin  to  bleed  until  enlarged  by  the  establishment  of  the  collateral 
circulation.  The  constitutional  causes  of  secondary  hemorrhage  may  be 
said  to  be  any  conditions  of  system  which  interfere  with  the  natural  pro- 
cesses which  we  have  seen  to  be  essential  for  the  closure  of  wounded  arte- 
ries. Thus,  a  want  of  coagulability  in  the  blood  itself,  the  "hemorrhagic 
diathesis."  visceral  disease  (especially  of  the  liver),  an  unusally  severe 
attack  of  ordinary  traumatic  or  inflammatory  fever,  certain  affections  which 
are  apt  to  occur  after  operations,  especially  erysipelas,  pyemia,  hospital 
gangrene,  or  even  ordinary  sloughing,  may^all  be  considered  as  causes  of 
secondary  hemorrhage.  In  the  case  of  pyajmia,  the  hemorrhage  often 
consists  of  capillary  oozing— the  parenchymatous  hemorrhage  of  Stro- 
meyer  and  Lidell— and  is  apparently  due  to  mechanical  obstruction,  from 
thrombosis  of  the  venous  trunks  of  the  part.  J.  H.  Porter  has  described 
an  intermittent  form  of  hemorrhage,  which  he  thinks  is  due  to  malarial 
influence. 

Occasionally  a  single  secondary  hemorrhage  mav  prove  fatal,  but  more 
usually  there  are  a  number  of  successive  gushes,  of  which  the  first  mav  be 
comparatively  slight,  the  patient  being  graduallv  reduced  to  a  state  of 
extreme  anaimia,  and  dying  rather  from  repeated  losses  of  blood  than  from 
the  quantity  lost  at  any  one  time.  When  hemorrhage  occurs  after  ligature 
of  an  artery  in  its  continuity,  it  is  almost  invariably  from  the  distal  ex- 
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treniity  of  the  vessel.  The  reasons  for  this  appear  to  be  (1)  that,  as  already 
remarked,  the  distal  clot  is  smaller  and  less  firm  than  the  proximal,  and 
(2)  that,  from  the  constriction  of  the  ligature  interfering  more  with  its 
vasa  vasorum,  the  distal  end  of  the  vessel  is  more  exposed  to  sloughing 
than  the  proximal. 

Secondary  hemorrhage  may  occur  at  any  time  after  the  application  of  a 
ligature,  though  it  is  most  common  about  the  period  of  separation  of  the 
latter  ;  when  it  occurs  earlier,  it  is  usually  owing  to  some  defect  in  the  mode 
of  occlusion,  to  disease  of  the  arterial  tunics,  or  to  some  of  the  systemic 
conditions  which  have  been  referred  to.  Secondary  hemorrhage  is  occa- 
sionally met  with,  weeks  or  months  after  the  separation  of  the  ligature  ; 
in  these  cases  it  is  usually  due  to  the  occurrence  of  sloughing,  or  to  the 
dissolution  and  re-absorption,  under  the  influence  of  constitutional  causes, 
of  the  coagulum  and  inflammatory  adhesions  by  which  closure  of  the 
vessel  was  effected. 

Treatment  of  Secondary  Hemorrhage. — The  constitutional  treatment  of 
secondary  hemorrhage  does  not  differ  from  that  already  descriljed  as  appro- 
priate to  the  primary  affection;  the  most  valuable  medicines,  in  this  condi- 
tion, are,  I  think,  opium,  digitalis,  and  ergot,  which  may  be  freely  adminis- 
tered ;  special  care  should  be  taken  to  prevent  any  straining  in  defecation 
or  violent  coughing ;  quinia  should  be  given  if  there  is  any  malarial  compli- 
cation. The  local  treatment  of  secondary  hemorrhage  varies  according  as 
the  bleeding  proceeds  from  a  stump,  or  from  an  artery  ligated  in  its  continu- 
ity. It  should  be  premised  that  the  rule  not  to  operate  on  an  artery  which 
has  stopped  bleeding,  does  not  apply  in  either  of  these  cases.  As  Mr. 
Erichsen  puts  it,  the  surgeon  in  these  cases  may  after  the  first,  and  must 
after  the  second  bleeding  adopt  determined  measures  to  prevent  a  return 
of  the  hemorrhage. 

1.  Secondary  Hemorrhage  from  a  Stump  may,  if  in  only  moderate 
amount,  be  often  checked  by  the  judicious  application  of  pressure,  position, 
and  cold.  Should,  however,  these  means  fail,  or  should  the  bleeding  be  so 
free  as  to  render  it  probable  that  it  comes  from  a  large  vessel,  the  proper 
course  to  be  pursued  depends  upon  the  condition  of  the  stump  itself ;  if  the 
process  of  cicatrization  in  the  latter  be  not  far  advanced,  or,  under  any 
circumstances,  if  its  cavit)^  appear  to  be  stuffed  and  distended  with  clots, 
the  surgeon  should  without  hesitation  break  up  the  adhesions,  and  search 
for  the  bleeding  artery  on  the  face  of  the  stump  itself,  applying  a  fresh 
ligature  to  whatever  vessel  is  found  to  be  in  fault.  If,  on  the  other  hand, 
the  stump  be  nearly  healed,  and  do  not  appear  to  be  stuffed  with  clots,  it 
is  proper  to  attempt  to  secure  the  bleeding  vessel,  or  the  artery  of  which 
it  is  a  branch,  immediately  above  the  stump:  this  may  be  done  by  cutting 
down  and  applying  a  ligature,  or,  preferably,  by  acupressing  the  vessel  by 
Simpson's  first  method ;  this  is  one  of  the  exceptional  cases  in  which  acu- 
pressure seems  to  be  particularly  applicable,  and  there  would  be  every 
reason  to  hope,  under  such  circumstances,  that  the  temporary  occlusion  of 
the  artery  by  the  pin  would  be  sufficient  to  allow  the  completion  of  the 
natural  process  of  repair  at  the  cut  extremity  of  the  vessel.  Ligation  of 
the  main  artery  of  a  limb,  for  hemorrhage  from  a  stump,  is  in  most  situa- 
tions a  bad  operation,  and  should  only  be  resorted  to  when  prolonged  search 
has  failed  to  find  the  artery  in  the  reopened  wound  (an  event  which  may 
occur  from  the  sloughing  and  disorganized  condition  of  the  part),  and  when 
the  vessel  cannot  be  secured  immediately  above  the  stump.  The  reasons 
for  this  are,  that  in  many  cases  the  operation  would  fail  to  check  the 
hemorrhage,  that  it  would  expose  the  patient  to  great  risk  of  gangrene, 
and  that  it  would  superadd  an  operation,  in  itself  serious,  to  the  dangers 
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already  existing :  hence,  in  some  situations,  even  re-amputation  might 
be  a  safer  and  better  procedure  than  ligation  of  the  main  trunk.  In  some 
positions,  however,  as  after  amputation  at  the  shoulder-joint,  or  high  up  in 
the  thigh,  ligation  of  the  main  trunk  may  be  the  only  resource  available, 
and  in  such  cases  the  vessels  to  be  secured  are  the  axillary  for  the  upper, 
and  the  external  iliac  for  the  lower  extremity. 

2.  Secondary  Hemorrhage  from  an  Artery  previously  Ligated  in  its 
Continuity  is  an  accident  of  the  gravest  nature.  In  its  treatment  the 
surgeon  may  properly  first  try  the  effect  of  pressure,  adjusting  accurately 
to  the  bleeding  point  a  graduated  compress,  and  keeping  it  in  position  with 
a  ring  tourniquet,  or  arterial  compressor.  In  the  case  of  some  arteries, 
as  the  subclavian  or  iliacs,  and  generally  in  the  case  of  vessels  situated 
about  the  trunk,  no  other  means  are  applicable,  and  the  use  of  pressure 
should  then  be  persevered  in,  though  it  must  often  prove  ineffective.  In 
the  case  of  the  upper  extremity,  if  yjressure  fail,  the  surgeon  should  treat 
the  vessel  as  one  primarily  wounded,  cutting  down  and  tying  the  vessel 
above  and  below  the  source  of  hemorrhage  ;  if  hemorrhage  again  recur,  or 
if  the  bleeding  vessel  cannot  be  found  or  secured  in  the  wound,  a  ligature 
may  be  applied  with  fair  hope  of  success  to  the  main  artery  at  a  higher 
point.  Should  this  fail,  amputation  at  the  highest  point  of  ligature  should 
be  resorted  to.  In  the  lower  extremity  the  case  is  somewhat  different. 
If  the  bleeding  be  from  the  femoral  artery,  an  attempt  may  be  made  to 
apply  fresh  ligatures  in  the  wound,  above  and  below  the  source  of  hemor- 
rhage, and  this  course  will  occasionally  succeed,  as  in  a  case  under  my 
care  at  the  University  Hospital;  though,  as  shown  by  Mr.  Cripps's  sta- 
tistics, carefully  applied  pressure  is  often  the  most  promising  remedy  in 
these  cases.  The  tibial  vessels  lie  so  deeply  that  it  would  be  almost  hope- 
less to  attempt  a  second  ligation  in  case  of  secondary  hemorrhage  after 
tying  one  of  them,  though  it  might  perhaps  be  tried,  if  the  condition  of 
the  patient  warranted  the  effort.  Ligation  of  the  main  trunk  under  these 
circumstances  in  the  lower  extremity  would  almost  inevitably  cause  gan- 
grene, and  should  not  be  attempted.  Amputation  at  or  above  the  site  of 
ligature  would  be  a  safer  operation,  and  should,  I  think,  in  this  situation, 
undoubtedly  be  preferred. 

Gangrene  after  Arterial  Occlusion,  whether  from  disease  or  from' 
surgical  interference,  is  due  to  a  deficiency  in  the  collateral  circulation  ;  it  is 
most  often  met  with  in  the  lower  extremity,  and  in  those  whose  arteries 
from  age  or  other  cause  are  in  an  inelastic  condition,  whether  accompanied 
or  not  by  positive  degeneration.  Among  the  exciting  causes  may  be  men- 
tioned loss  of  blood  (as  from  secondary  hemorrhage),  venous  congestion 
(hence  it  is  more  frequent  after  ligations  for  aneurism  than  after  those  for 
wounds),  erysipelas,  the  application  of  cold  or  of  excessive  heat,  or  the 
use  of  even  moderately  tight  bandages.  It  is  usually  manifested  from  the 
third  to  the  tenth  day,  and  is  commonly,  on  account  of  venous  implication, 
of  the  moist  variety ;  occasionally,  however,  it  assumes  the  character  of 
dry  gangrene  or  mummification.  These  conditions  have  been  already 
described,  in  discussing  the  subjects  of  inflammation  and  of  mortification 
as  a  cause  for  amputation,  and  need  not  therefore  be  again  referred  to. 
Much  may  be  done  to  prevent  the  occurrence  of  gangrene  after  ligation  of 
an  artery,  by  wrapping  the  limb  in  cotton-wool,  so  as  to  keep  up  its  tem- 
perature and  protect  it  from  external  injury,  and  by  placing  hot  bottles  or 
hot  bricks  under  the  bedclothes,  though  'not  in  contact  with  the  limb. 
Should  there  be  much  venous  congestion,  gentle  but  methodical  friction 
from  below  upwards  might  be  practised,  so  as  to  assist  in  emptying  the 
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superficial  veins.  Should  gangrene  actually  occur,  amputation  must  be 
practised  through  the  site  of  arterial  occlusion,  unless  when,  after  injury 
of  the  femoral  artery,  the  gangrene  is  limited  to  the  foot,  when,  as  pointed 
out  by  Guthrie,  amputation  below  the  knee  will  usually  be  sufficient.  (See 
page  94.) 

Remote  Consequences  of  Arterial  Occlusion. — Even  when  everything 
goes  well  after  the  ligation  of  a  main  artery,  the  limb  is  sometimes  left  for 
a  long  while  numb  and  weak.  In  the  case  of  the  lower  extremity,  it  is 
often  oedematous,  and  apt  to  become  inflamed  from  apparently  slight 
causes.  In  such  cases  the  limb  should  be  warmly  clad,  and  supported 
with  an  elastic  bandage,  while  care  should  be  taken  to  avoid  undue  pres- 
sure, which  might  give  rise  to  ulceration,  or  even  gangrene. 

Traumatic  Aneurism  Under  this  name  are  included  several  dis- 
tinct affections : — 

1.  The  Diffused  Traumatic  Aneurism  (so  called),  is,  as  Prof.  Gross 
justly  remarks,  no  aneurism  at  all,  but  merely  a  collection  of  arterial  blood 
in  the  tissues  of  a  part,  diff'ering  from  an  ordinary  case  of  wounded  artery 
simply  by  there  being  no  communication  with  the  external  air.  This  con- 
dition of  affairs  may  result  either  from  an  originally  subcutaneous  lesion 
of  an  artery,  or  from  the  external  wound  healing  before  the  arterial  aper- 
ture itself  is  closed.  It  not  unfrequently  is  a  consequence  of  gunshot  in- 
jury, the  arterial  wall  being  bruised  though  not  severed  by  the  contact  of 
the  ball,  and  giving  way  after  an  interval  of  perhaps  several  weeks,  during 
which  the  external  wound  may  have  completely  healed.  The  diagnosis  of 
this  condition  can  usaalh"  be  made  with  tolerable  facility  ;  there  is  an 
oblong,  somewhat  pyriforra  swelling,  more  or  less  elastic  and  fluctuating, 
and,  if  the  arterial  wound  be  tolerably  free,  accompanied  by  a  distinct  im- 
pulse, and  often  by  a  marked  thrill  and  aneurismal  bruit.  The  limb  below 
is  oedematous,  and  the  pulse  very  feeble  or  completely  absent.  As  the 
disease  advances,  the  skin  covering  the  tumor  becomes  tense,  thin,  and 
discolored,  and,  unless  efficient  treatment  be  adopted,  the  limb  may  become 
gangrenous,  though  more  commonly  the  tumor  will  suppurate  and  open 
externally,  allowing  profuse  secondary  hemorrhage  t  '  occur.  The  treatment 
is  the  same  as  for  an  ordinary  case  of  wounded  artery.  The  circulation 
being  temporarily  controlled  by  pressure  applied  as  already  directed,  the 
surgeon  lays  open  the  tumor,  turns  out  the  clots,  and  applies  ligatures  to 
both  ends  of  the  affected  vessel ;  this  is  most  conveniently  done  by  intro- 
ducing a  director  into  the  mouth  of  the  artery,  dissecting  it  up  for  about 
an  inch,  and  passing  a  ligature  around  it  with  an  ordinary  aneurismal 
needle.  If  the  arterial  wound  be  in  such  a  situation  that  effective  pressure 
cannot  be  made  above  it  during  the  operation,  the  surgeon  must  proceed 
more  cautiously,  in  the  way  recommended  by  Prof.  Syme;  in  this  case  the 
incision  should  be  at  first  merely  large  enough  to  admit  one  or  two  fingers 
of  the  left  hand,  which  may  plug  the  wound  as  they  are  introduced,  and 
thus  prevent  hemorrhage,  until,  guided  by  feeling  the  current  of  warm 
arterial  blood,  they  reach  the  aperture  in  the  vessel ;  having  thus  control 
of  the  bleeding  orifice,  the  surgeon  may  now  enlarge  his  incision,  turn  out 
the  clots,  and,  still  keeping  up  pressure  with  the  left  hand,  endeavor  to  pass 
a  ligature  with  the  right ;  in  doing  this,  a  mounted  needle,  eyed  at  the 
point  (Fig.  72),  or  a  short  curved  needle,  held  with  suitable  forceps,  may 
prove  of  more  service  than  the  ordinary  aneurismal  needle.  In  some  in- 
stances, especially  in  military  practice,  the  safety  of  the  patient  will  be 
more  promoted  by  amputation,  than  by  any  attempt  to  secure  the  vessel 
by  ligation ;  particularly  is  this  the  case  when  the  brachial  artery  is  wounded 
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near  its  origin,  the  aneurismal  tumor  encroaching  upon  the  axilla;  under 
such  circumstances  I  believe  amputation  at  the  shoulder-joint  to  be  often 
the  best  mode  of  treatment. 

2.  Thei'e  is  another  form  of  traumatic  aneurism,  of  which  the  pathology 
is  the  same  as  of  that  which  has  been  described,  but  in  which  the  extrava- 
sation is  less  extensive,  and  in  which  an  adventitious  sac  has  been  formed 
by  the  condensation  of  the  surrounding  areolar  tissue.  This,  which  is, 
clinically  speaking,  a  Circumscribed  Traumatic  Aneurism,  commonly  re- 
sults from  punctured  wounds,  and  is  rarely  met  with  except  in  the  course 
of  the  smaller  arteries ;  it  may  be  treated  by  laying  open  the  sac  and  tying 
the  vessel  above  and  below ;  or,  if  in  a  position  where  this  operation  would 
be  undesirable,  as  in  the  palm  of  the  hand,  the  main  trunk  may  be  ligated 
with  the  prospect  of  a  favorable  result.  When  met  with  in  connection 
with  a  large  artery,  a  proximal  ligature  may  be  applied  as  close  as  possible 
to  the  sac,  without  opening  the  latter. 

3.  Another  form  of  circumscribed  traumatic  aneurism  is  that  which  has 
been  called  "  Hernial, and  which  results  from  the  protrusion  of  the  inner 
coats  of  the  vessel  through  a  wound  or  laceration  of  the  outer  tunic.  This 
form  of  aneurism  is  extremely  rare,  its  existence  indeed  being  doubted  by 
many  writers. 

4.  The  True  Circumscribed  Traumatic  Aneurism  results  from,  a  pimc- 
tured  wound  of  an  artery  (generally  a  large  one),  which  has  healed,  the 
cicatrix  afterwards  yielding,  and  a  true  sac  being  thus  formed  from  the  ex- 
ternal coat  of  the  vessel  and  its  sheath.  The  treatment  consists  in  com- 
pression or  in  ligation  of  the  artery  at  as  short  a  distance  as  possible  above 
thes  ac.  Should,  however  (in  any  of  these  forms  of  circumscribed  trau- 
matic aneurism),  the  sac  burst,  allowing  the  aneurism  to  become  diffused, 
or  should  suppuration  or  gangrene  appear  imminent,  the  proper  course 
would  be  to  lay  open  the  part  freely,  and  apply  ligatures  above  and  below, 
as  in  the  case  of  the  so-called  diffused  traumatic  aneurism  already  de- 
scribed. 

Arterio-venous  Wounds — Occasionally  an  artery  and  its  contiguous 
vein  are  simultaneously  wounded,  the  external  wound  healing,  but  a  com- 
munication remaining  between  the  two  vessels.  This  accident  most  fre- 
quently follows  upon  punctures,  as  of  the  brachial  artery  in  bleeding, 
though  it  may  also  result  from  a  gunshot  wound,  as  in  a  case  to  which  I 
have  already  referred.  The  preternatural  communication  between  an  artery 
and  vein  may  assume  two  distinct  forms,  known  respectively  as  aneurismal 
varix  and  varicose  aneurism. 

Aneurismal  Varix  consists  in  a  direct  communication  between  an  artery 
and  a  vein,  part  of  the  arterial  l)lood  finding  its  way  into  the  vein,  which 
is  dilated  and  somewhat  tortuous;  the  symptoms  are  the  presence  of  a 
small,  somewhat  oblong,  compressible  tumor,  with  a  jarring  sensation  com- 
municated to  the  hand,  and  a  buzzing  or  rasping  sound,  rather  than  the 
ordinary  aneurismal  whirr.  The  sound  is  more  distinct  above  than  below 
the  tumor,  and  the  limb  is  usually  somewhat  weaker  and  colder  than  natu- 
ral. The  condition  is  not  progressive,  and  requires,  as  a  rule,  no  treat- 
ment beyond  the  support  of  an  elastic  bandage :  should  anvthing  further 
be  needed,  the  artery  must  be  tied  above  and  below  its  aperture. 

Varicose  Aneurism. — In  this  form  of  arterio-venous  aneurism,  there  is 
a  distinct  sac,  which  communicates  also  with  a  vein,  which  is  itself  always 
varicose.  It  differs  from  an  aneurismal  varix,  in  that  the  arterio-venous 
communication  is  indirect,  through  an  interposed  aneurismal  sac.  Its 
symptoms  are  a  combination  of  those  of  aneurismal  varix  and  of  ordinary 
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traumatic  aneurism:  the  tumor  gradually  enlarg-es,  and  becomes  more 
solid  from  the  deposition  of  fibrin  ;  there  is  a  distinct  impulse  added  to  the 
jarring  sensation  of  the  aneurismal  varix ;  and  there  is  an  aneurismal 
whirr  superadded  to  the  rasping  sound  h(>ard  in  the  former  affection.  The 
sac  in  this  form  of  disease  has  two  openings,  one  into  the  artery  and  one 
into  the  vein,  and  thereby  is  much  in  the  condition  of  the  sac  of  a  traumatic 
aneurism  which  has  become  diffuse  by  rupture ;  hence  the  proper  treatment 
consists  in  laying  open  the  tumor  and  tying  the  artery  above  and  below  ; 

Fig.  95. 

ABC 


A,  aneurismal  varix  ;  B,  C,  aud  D,  varicose  aoeurisins  ;  a,  artery  ;  «,  vein  ;  s,  sac.  (Bryant.) 

in  doing  this,  it  must  be  borne  in  mind  that  the  first  incision  (which  opens 
the  dilated  vein)  merely  exposes  the  external  orifice  of  the  sac,  and  that 
this  must  be  laid  open  by  a  second  incision,  when  the  aperture  of  the  artery 
will  be  found  more  deeply  seated.  Annandale  advises  that  both  artery 
and  vein  should  be  secured  with  double  ligatures,  and  reports  a  case  of 
traumatic  popliteal  arterio-venous  aneurism  successfully  treated  in  this 
way.  A  similar  case  in  the  hands  of  Dr.  Keyes,  of  New  York,  terminated 
fatally  from  pyaemia.  For  the  varicose  aneurisms  met  with  at  the  bend 
of  the  elbow,  Yanzetti  recommends  simultaneous  compression  of  the 
brachial  artery  and  the  basilic  vein.  Medini  records  a  case  of  arterio- 
venous aneurism  of  the  carotid  artery  and  internal  jugular  vein,  in  which 
a  cure  was  effected  by  means  of  direct  compression. 

Lines  of  Incision  for  Deligation  of  Special  Arteries. 

I  have  gone  so  fully  into  the  discussion  of  the  principles  which  should 
guide  the  surgeon  in  the  management  of  arterial  hemorrhage,  and  of  the 
various  accidents  which  follow  arterial  wounds,  that  I  do  not  think  it 
necessary  or  even  desirable  to  recur  to  the  subject  in  connection  with  each 
special  artery.  I  purpose  merely,  therefore,  in  this  place,  to  indicate  as 
concisely  as  possible  the  lines  of  incision  to  be  adopted  in  applying  liga- 
tures to  the  several  arteries,  whether  the  operation  be  required  on  account 
of  injury  or  of  disease.  The  statistics  of  the  various  ligations  will  be 
fully  considered  under  the  head  of  Aneurism. 

Innominate  or  Brachio-cephalie* Artery. — This  vessel  may  be 
reached  by  an  incision  at  least  two  inches  long,  corresponding  to  the 
anterior  edge  of  the  left  sterno-cleido  mastoid  muscle,  and  extending  in 
the  form  of  an  J  across  the  top  of  the  sternum,  and  in  the  line  of  the 
right  clavicle  (Fig.  96).  Care  must  be  taken  to  avoid  the  thyroid  plexus 
of  veins,  the  middle  thyroid  artery,  and  the  pneumogastric  and  phrenic 
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nerves.  The  needle  should  be  passed  behind  the  artery,  from  without 
inwards,  so  as  to  avoid  the  innominate  vein  which  lies  on  its  outer  side. 

.  Fig.  96. 


Ligation  of  the  innominate  artery.    A  Innominate.    B.  Carotid    C.  Snbclaviau.    D.  Inferior  thyroid 
vein.    E.  Steino  mastoid  muscle.    F.  Sterno-hyoid  and  sterno-thy roid  muscles.  (Sket.) 

Common  Carotid  This  vessel  may  be  tied  either  above  or  below 

the  point  at  which  it  is  crossed  by  the  omo-hyoid  muscle  (Fig.  9*7).  In 


Fig.  97. 


Ligation  of  carotid  and  facial  arteries.  (Bryant.) 


either  case,  the  guide  to  the  artery  is  the  inner  edge  of  the  sterno-mastoid 
muscle,  the  patient's  head  being  thrown  backwards,  and  inclined  to  the 
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opposite  side.  The  incision  for  the  upper  operation  (whieli  is  the  host, 
when  practicable)  extends  from  near  the  ang-le  of  the  jaw  to  a  little  below 
the  cricoid  cartilag-e;  for  the  lower  operation,  from  a  little  above  the 
cricoid  cartila<i:e,  about  three  inches  downwards,  along  the  ediin;  of  the 
sterno-mastoid  muscle.  The  ligature  should  be  passed  from  without  in- 
wards, avoiding  the  jugular  vein  and  pneumogastric  nerve.  In  opening 
the  sheath,  care  should  be  taken  to  avoid  the  "descendens  noni"  nerve, 
which,  however,  it  is  said,  has  been  occasionally  divided  in  this  operation, 
without  unpleasant  consequences  resulting. 

External  Carotid. — This  vessel  may  be  reached  by  an  incision 
parallel  to,  but  half  in  inch  in  front  of,  the  inner  edge  of  the  sterno- 
mastoid  muscle,  and  extending  from  near  the  angle  of  the  jaw  to  a  point 
corresponding  to  the  middle  of  the  thyroid  cartilage. 

Internal  Carotid — Should  it  be  thought  proper  in  case  of  a  wound 
of  this  vessel  to  attempt  its  ligation  rather  than  that  of  the;  common 
trunk,  an  incision  may  be  made  as  for  ligation  of  the  latter  in  its  upper 
part,  the  vessel  being  traced  to  its  bifurcation,  and  ligatures  then  applied 
above  and  below  the  bleeding  orifice.  Dr.  W.  H.  Bramlette,  of  Virginia, 
and  Dr.  W.  0.  Byrd,  of  Illinois,  have  reported  cases  in  which  they  tied 
the  common  carotid  and  both  its  branches  for  gunshot  injury. 

Vertebral  Artery — This  vessel  may  be  reached  by  an  incision  cor- 
responding to  either  the  anterior  (Maisonneuve)  or  the  posterior  boi'der 
(Smyth)  of  the  sterno-mastoid  muscle.  The  guide  to  the  artery  is  the 
transverse  process  of  the  sixth  cervical  vertebra.  Direct  compression  proved 
effectual  in  two  cases  of  wounded  vertebral  artery  recorded  by  Kuester. 

Superior  Thyroid  This  vessel  may  be  reached  either  by  an  incision 

across  the  upper  part  of  the  neck,  from  the  side  of  the  hyoid  bone,  obliquely 
outwards  and  downwards  to  the  edge  of  the  sterno-mastoid  muscle,  or  by 
an  incision  of  about  two  inches  along  the  inner  border  of  the  latter  muscle. 

Lingual  Artery  This  may  be  tied  through  an  incision  an  inch  long, 

made  in  a  direction  downwards  and  forwards,  immediately  behind  the 
cornu  of  the  hyoid  bone  (Fig.  100).  The  superior  laryngeal  nerve  should 
be  carefully  avoided  in  passing  the  needle.  Podraski  and  Hueter  recom- 
mend an  incision  along  the  upper  border  of  the  hj^oid  bone.  The  platysma 
myoides  being  divided,  and  the  submaxillary  gland  turned  upwards,  the 
artery  is  found  immediately  beneath  the  fibres  of  the  hyoglossus,  in  the 
so-called  triangle  of  Lesser. 

The  Facial  Artery  is  most  easily  secui'ed  where  it  crosses  the  lower 
jaw  (Fig.  97);  the  Occipital,  as  it  emerges  from  beneath  the  splenius 
muscle,  behind  the  mastoid  process  of  the  temporal  bone  (Fig.  98)  ;  and 
the  Temporal,  immediately  above  the  zygoma  (Fig.  99). 

Subclavian  Artery  The  Right  Subclavian  may  be  tied  in  the  first 

part  of  its  course,  that  is,  between  the  trachea  and  the  scaleni  muscles,  by 
the  incision  recommended  for  ligature  of  the  innominate ;  on  the  left  side 
the  vessel  is  so  deeply  seated  as  to  render  the  operation  almost  impracti- 
cable, though,  if  it  be  attempted,  the  same  incision  (reversed)  should  be 
employed.  This  operation  has,  I  believe,  been  performed  but  twice  on  the 
living  subject — by  J.  K.  Rodgers,  of  New  York,  and  by  McGill,  of  Leeds, 
the  latter  surgeon's  operation  being  indeed  not  strictly  a  ligation,  but  an 
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attempt  to  cure  a  subclavian  aneurism  by  exposing  the  v^essel  and  tempo- 
rarily compressing  it  with  torsion  forceps.    Either  subclavian  may  be  tied 


Fig.  98.  Fig.  99. 


Ligation  of  tlie  occipital  artery.    (Skey.)  Ligatioa  of  the  temporal  artery.  (Skev.) 

in  the  third  part  of  its  course,  or  exterior  to  the  scaleni  muscles,  by  an 
incision  about  three  inches  long,  corresponding  to  the  upper  border  of  the 


Fig.  100. 


Ligation  of  subclavian  and  lingual  arteries.  (Bryant.) 


clavicle,  the  shoulder  being  drawn  down,  and  the  head  turned  to  the  oppo- 
site side  ;  in  dividing  the  superficial  fascia,  care  must  be  taken  not  to  wound 
the  external  jugular  vein.  After  cutting  through,  if  necessary,  some  of  the 
fibres  of  the  sterno-mastoid  muscle,  the  surgeon  cautiously  works  his  way 
down  to  the  outer  edge  of  the  scalenus  muscle,  in  the  angle  between  which 
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and  the  first  rib,  the  vessel  lies ;  the  needle  should  be  introduced  from 
below  upwards.  The  artery  may  be  tied  in  the  second  part  of  its  course,' 
by  the  same  incision,  the  anterior  scalenus  muscle  being-  cautiously  divided 
upon  a  grooved  director ;  the  parts  to  be  specially  guarded  from  injury  in 
this  operation  are  the  phrenic  nerve,  the  jugular  vein,  the  thyroid  axis,  and 
the  pleura.  Mr.  Skey  recommends  for  ligature  of  the  subclavian  in  its  outer 
part,  an  arched  incision,  which  "is  commenced  about  tv^^o  and  a  half  or 
three  inches  above  the  clavicle,  upon,  or  immediately  on  the  outer  edge  of 
the  mastoid  muscle,  .  .  .  carried  slightly  outwards  and  downwards 
towards  the  acromion,  and  then  curved  inwards  along  the  clavicular  origin 
of  the  mastoid  muscle." 

Axillary  Artery  This  vessel  may  be  tied  either  below  the  clavicle 

or  in  the  axillary  sjjace.  For  the  former  operation,  an  incision  either 
straight  or  semilunar  (in  which  case 

it  must  be  convex  upwards)  is  made  Fig.  101. 

below  the  clavicle  from  near  its 
sternal  end  to  near  the  attachment 
of  the  deltoid  muscle.  The  fibres 
of  the  pectoralis  major  require  di- 
vision, and  care  must  be  taken  to 
avoid  the  cephalic  vein  and  acromial 
thoracic  artery.  The  needle  is 
passed  from  below  upwards.  To 
secure  the  artery  in  the  axilla,  an 
incision  of  about  three  inches  is 
made  along  the  border  of  the  latis- 
simus  dorsi  muscle,  though  many 
surgeons  prefer  an  incision  more 
oblique  to  the  course  of  the  vessel ; 
the  ligature  may  be  passed  from 
within  outwards,  between  the  roots 
of  the  median  nerve,  Avhich,  in  this 
position,  lie  on  either  side  of  the 
artery. 

Brachial  Artery. — This  ves- 
sel may  be  tied  in  its  upper  part  by 
an  incision  along  the  inner  edge  of 
the  coraco-brachialis  muscle,  or  in 
its  middle  and  lower  parts  by  an 
incision  corresponding  to  the  ulnar 
edge  of  the  biceps.  The  artery  lies 
very  superficially  in  its  whole  ex- 
tent, and  is  perhaps  more  easily 
tied  than  any  other  in  the  body. 

The  ulnar  nerve  lies  to  its  inner  Ligationof  the  brachial,  radial,  and  ulnar  arteries; 
side,  while  the  median  nerve,  which  also  of  the  palmar  vessels.  (Miller.) 

above  is  to  the  outside  of  the  vessel, 

crosses  in  front  of  it  at  about  its  middle.  In  operatin:>'  upon  the  brachial 
artery,  its  occasional  high  division  must  be  borne  in  mind. 

'  A  successful  instance  of  this  operation  has  lately  been  recorded  by  Dr.  Middleton 
Michel,  and  an  unsuccessful  one  by  Dr.  G.  H.  Bridgeman. 
14 
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Fig.  102. 


Radial  Artery — This  vessel,  in  its  upper  part,  lies  between  the  supi- 
nator longus  and  pronator  teres  muscles;  and,  below,  between  the  former 
and  the  flexor  carpi  radialis.  It  may  be  reached  in  any  portion  of  its  course 
by  an  oblique  incision  crossing  a  line  from  the  middle  of  the  arm,  at  the 
bend  of  the  elbow,  to  the  ordinary  place  of  feeling  the  pulse.  The  radial 
artery  behind  the  thumb  may  be  exposed  by  an  incision  about  an  inch  long, 
across  the  proximal  ends  of  the  metacarpal  bones  of  the  thumb  and  forefinger. 

Ulnar  Artery  The  general  course  of  this  vessel  may  be  described  by 

a  line  drawn  from  the  middle  of  the  bend  of  the  elbow,  obliquely  inwards, 
to  a  point  half-way  down  the  forearm,  and  thence  parallel  to  the  ulnar  edge 
of  the  latter,  bat  an  inch  to  its  outside.  The  radial  border  of  the  flexor  carpi 
ulnaris  may  be  considered  a  guide  to  the  vessel  in  the  middle  part  of  its  course. 

Interosseous  Artery  This  vessel  may  be  reached  by  an  incision 

similar  to  that  required  for  ligation  of  the  ulnar  in  its  upper  third.  The 
operation  has  been  successfully  performed  by  Michel,  of  Nancy,  but  is  very 
seldom  required. 

Abdominal  Aorta. — The  aorta  may  be  reached  by  a  curved  incision 
on  the  left  side  of  the  body,  convex  towards  the  vertebrae,  and  extending 
from  the  cartilage  of  the  tenth  rib  to  near  the  anterior  superior  spinous 
process  of  the  ilium,  the  length  of  the  wound  being  about  six  inches.  The 

various  structures  being  divided  down 
to  the  peritoneum,  this  membrane  is 
cautiously  pushed  backwards,  the  sur- 
geon tracing  up  the  common  iliac  to 
its  bifurcation,  about  an  inch  above 
which  the  ligature  should  be  applied ; 
the  needle  is  passed  around  the  aorta 
from  left  to  right,  and  from  behind 
forwards,  special  care  being  taken  not 
to  injure  the  vena  cava,  which  lies  to 
the  right,  nor  the  filaments  of  the 
sympathetic  nerve,  which  lies  in  front 
of  the  vessel. 

Common  and  Internal  lilacs. 

— Either  of  these  arteries  may  be 
reached  by  a  curved  incision,  five  to 
seven  inches  long,  passing  from  above 
the  anterior  superior  spinous  process 
of  the  ilium,  about  half  an  inch  above 
Poupart's  ligament,  to  the  external 
abdominal  ring;  the  pei'itoncum  is 
carefully  stripped  upwards,  and  the 
needle  passed  from  within  outwards,  around  whichever  vessel  is  to  be 
secured.  In  tying  the  internal  iliac,  the  surgeon  must  be  specially  cau- 
tious nof  to  wound  the  external  iliac  vein,  which  lies  in  the  angle  formed 
by  the  bifurcation  of  the  common  artery. 

Gluteal  and  Sciatic  Arteries — The  former  vessel  may  be  reached 
by  an  incision  in  a  line  from  the  ])osterior  superior  spinous  process  of  the 
ilium,  to  a  point  midway  between  the  tuber  ischii  and  the  great  trochanter; 
the  latter,  by  a  similar  incision,  about  an  inch  and  a  quarter  below  the 
position  of  that  already  described. 


Ligation  of  the  commou  iliac.  (LisTox.) 


LIGATION   OF   THE   EXTERNAL  ILIAC. 
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External  Iliac. — This  vessel  may  be  tied  by  Liston's  modification  of 
Abernethy's  method,  or  by  that  recommended  by  Sir  Astley  Cooper.  In 
the  first  operation  an  incision  is  made  from  about  two  inches  within  the 
anterior  superior  spinous  process  of  the  ilium,  in  a  curved  line,  inwards 
and  downwards,  to  an  inch  and  a  half  above  the  middle  of  Poupart's  liga- 
ment;  the  wound,  which  is  convex  downwards,  should  be  thrcu;  or  four 
inches  long.  All  the  tissues  being  carefully  divided  down  to  the  perito- 
neum, the  latter  is  cautioush^  pushed  and  lield  out  of  the  way,  while  the 
artery  is  secured  by  passing  the  needle  from  within  outwards.  Cooper's 
incision  (Fig.  103)  is  about  three  inches  long,  parallel  to  and  a  little  above 


Fig.  103. 


Ligation  of  the  external  iliac  and  superficial  femoral  arteries.  (Brtant.) 


Poupart's  ligament,  and  reaching  from  near  the  anterior  superior  iliac  spine, 
to  a  point  above  the  inner  border  of  the  abdominal  ring.  The  external 
oblique  tendon  being  divided,  the  spermatic  cord  appears,  and  beneath  it 
the  artery  may  readily  be  found.  The  disadvantages  of  this  operation  are 
the  risks  of  wounding  the  epigastric  artery  and  circumflex  artery  and  vein; 
hence,  in  most  cases,  Abernethy's  is  the  best  incision,  especially  as  it  can 
very  easily  be  extended  upwards,  so  as  to  allow  the  common  trunk  to  be 
reached,  if  that  should  be  found  necessary. 
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Femoral  Artery  The  Common  Feinoral  artery  cau  be  readily 

reached  by  an  incision  made  directly  downwards  from  Poupart's  ligament, 
in  the  line  of  pulsation  of  the  vessel;  the  operation  of  ligation  is,  however, 
not  very  safe  in  this  situation,  and  the  external  iliac  is  usually  tied  in  pre- 
ference to  the  common  femoral.  The  Superficial  Femoral  artery  may  be 
tied  in  any  portion  of  its  course,  though  the  operation  is  best  done  at  the 
apex  of  "  Scarpa's  triangle,"  where  the  artery  is 
crossed  by  the  sartorius  muscle  (Fig.  103) ;  the 
incision  for  this  operation  should  be  three  or  four 
inches  long,  beginning  about  two  inches  below 
Poupart's  ligament,  midway  between  the  ante- 
rior superior  iliac  spine  and  the  symphysis,  and 
carried  downwards  in  the  axis  of  the  limb,  some- 
what obliquely  to  the  edge  of  the  sartorius  mus- 
cle. The  femoral  vein  in  this  part  of  its  course 
lies  to  the  inside  of  the  artery,  and  the  needle 
should,  therefore,  be  passed  from  within  out- 
wards. The  femoral  artery  may  also  be  tied  at 
a  lower  point,  Avhere  the  sartorius  muscle  will 
still  be  the  guide  for  the  surgeon's  incision,  the 
vessel,  which  at  first  lies  inside  of  this  muscle, 
afterwards  crossing  beneath  it,  and  finally  being 
external  to  it. 

The  Profunda,  or  Deep  Femoral  Artery,  may 
be  reached  by  an  incision  similar  to  that  em- 
ployed for  the  common  femoral,  the  latter  vessel 
being  traced  down  to  its  bifurcation,  and  the 
deep  femoral  tied  about  half  an  inch  below  the 
oriu'in  of  its  circumflex  branches. 


Ligation  of  the  popliteal  at  its 
upper  and  lower  parts,  a..  The 
popliteal  vein.  6.  The  popliteal 
artery,  c.  The  posterior  saphe- 
nous vela.  The  popliteal  nerve, 
on  the  outside  of  the  artery,  has 
been  omitted  in  the  diagram. 
(Miller.) 


Popliteal  Artery — This  vessel  may  be 
reached  in  its  upper  third  by  an  incision  along 
the  outer  border  of  the  semi-membranosus  muscle, 
and  in  its  lower  third  by  an  incision  between  the 
heads  of  the  gastrocnemius  (Fig.  104)     The  vein  in  the  former  situation 
lies  to  the  outer,  and  in  the  latter  to  the  inside  of  the  artery ;  in  either 
case  the  needle  should  be  introduced  between  the  two  vessels. 


Anterior  Tibial — This  artery  may  be  found,  in  its  upper  third,  in  the 
Fpace  between  the  tibialis  anticus  and  extensor  communis  muscles.  The 
incision  is  made  rather  more  than  an  inch  outside  of  the  spine  of  the  tibia, 
and  should  be  about  three  inches  long.  In  its  lower  half,  the  artery  may 
be  found  just  outside  of  the  extensor  proprius  pollicis  tendon,  which,  in 
this  situation,  is  the  guide  for  the  surgeon's  incision.  Care  must,  of  course, 
be  exercised  in  passing  the  ligature,  to  avoid  the  venae  comites  and  the 
anterior  tibial  nerve.  On  the  dorsum  of  the  foot  this  artery  may  readily 
be  found  between  the  tendons  of  the  extensor  pollicis  and  extensor  brevis 
digitorum.  Its  course  corresponds  to  the  line  of  the  first  metatarsal  inter- 
space. 

Posterior  Tibial — This  artery  may  be  tied  in  the  calf  of  the  leg,  or 
just  above  the  ankle :  in  the  former  position,  the  operation  should  only  be 
done  for  hemorrhage,  when  the  wound  must  be  made  the  guide  for  the  in- 
cision, which  should  be  in  the  direction  of  the  fibres  of  the  gastrocnemius, 
and  about  four  inches  long.    Above  the  ankle,  the  artery  may  be  easily 
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reached  by  a  pomilunar  incision,  concave  forwards,  about  three-fourths  of 
an  inch  behind  the  inner  malleolus,  and  from  two  to  three  inches  in  length- 
the  needle  should  be  passed  from  behind  forwards,  so  as  to  avoid  the  ac- 
companying nerve. 


Fig.  105.  Fig.  106. 


Ligation  of  the  anterior  tibial  at  various  parts.  Ligation  of  the  posterior  tibial  at  various  parts. 
Tlie  wounds  are  supposed  to  be  held  asuuder.  Tlie  wounds  are  supposed  to  be  held  asunder. 
The  ligature  is  under  the  vessel.    (iVIii.LER.)  The  ligature  is  under  the  vessel.  (Miller.) 

Peroneal  Artery  If  this  vessel  should  require  ligation,  which  can 

only  be  in  case  of  wound,  an  incision  must  be  made  similar  to  that  recom- 
mended for  ligation  of  the  posterior  libial  in  its  upper  third,  except  that  in 
this  instance  it  will,  of  course,  be  on  the  outer  or  fibular  side  of  the  calf. 
The  artery  will  be  found  lying  in  a  groove  between  the  fibula,  flexor 
pollicis  muscle,  and  interos.seous  ligament. 
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CHAPTER  X. 

INJURIES  OF  NERVES,  MUSCLES  AND  TENDONS,  LYMPHATICS, 
BURS^,  BONES,  AND  JOINTS. 

Injuries  of  Nerves. 

Contusions  Nerves  are  frequently  subjected  to  contusion;  the  efifects 

of  this  injury,  which  is  manifested  by  local  pain  and  a  tingling  sensation 
(pins  and  needles,  as  it  is  popularly  called)  along  the  course  of  distribution 
of  the  nerve-fibres,  are  commonly  evanescent,  though  in  persons  of  a 
hysterical  or  nervous  disposition  they  may  be  more  permanent,  giving 
rise,  in  some  instances,  to  a  distressing  form  of  neuralgia ;  or  the  neuri- 
lemma may  become  thickened  as  a  consequence  of  the  bruise,  causing  by 
pressure  a  form  of  partial  paralysis,  or,  more  rarely,  a  secondary  morbid 
condition  of  the  nerve-centres. 

Dislocation  of  a  nerve  (the  ulnar)  is  a  rare  form  of  injury  which  has 
been  observed  by  Dr.  Lange,  of  New  York. 

Laceration  or  Rupture  of  nerves  sometimes  occurs  as  a  subcutaneous 
injury,  as  in  cases  of  dislocation,  when  the  lesion  may  be  a  direct  result  of 
the  injury,  or  may  be  caused  by  the  force  used  in  attempts  at  reduction. 
Paralysis  sometimes  exists  in  these  cases  from  the  first,  or  may  come  on 
several  weeks  subsequently,  and  be  attended  with  muscular  atrophy ; 
according  to  Duchenne,  sensation  is  less  impaired  in  these  cases  than 
motion.  The  treatment  should  consist  in  the  use  of  electricity,  douches, 
and  suitable  gymnastic  exercises. 

Punctured  Wounds  of  nerves  usually  result  from  the  pricks  of  nee- 
dles, or  of  the  lancet  in  venesection.  Partial  paralysis  and  neuralgia  may 
result,  and  may  affect  not  only  the  parts  supplied  by  the  injured  nerve,  but 
adjoining  parts  as  well,  as  in  cases  recorded  by  Graves  and  others.  In  some 
instances  general  convulsions  have  been  observed,  and  in  one  case,  quoted 
by  Mitchell  from  Swan,  relief  was  afforded  only  by  making  a  free  incision 
above  the  seat  of  injury. 

Complete  Division  of  a  nerve  causes  paralysis  of  the  parts  supplied, 
with  a  diminution  of  temperature,  and  certain  nutritive  changes  which 
have  been  studied  by  Sir  James  Paget,  and  more  recently  and  fully  by 
Drs.  Mitchell,  Morehouse,  and  Keen,  by  Dr.  Middleton  Michel,  by  M. 
Nicaise,  and  by  other  writers.  These  nutritive  changes  may  be  classified 
as  diminished  tension  with  muscular  atrophy  and  contraction  ;  a  peculiar 
alteration  of  the  skin  and  its  appendages,  manifested  by  a  glossy  appear- 
ance, loss  of  hair,  incurvation  of  nails  (Pig.  107),  and  "the  occurrence  of 
eczematous  eruptions  or  ulcerations ;  subacute,  rheumatoidal,  articular  in- 
flammations (arthropathies)  ;  absence  of  perspiration  from'  the  affected 
part;  the  whole  accompanied  in  many  cases  by  a  peculiar  and  very  dis- 


REPAIR  OF  NERVES   AFTER  DIVISION. 


215 


tressing-  burning  pain.  In  some  rare  instances  the  temperature  of  the 
alFected  part  is  absolutely  higher  than  the  normal  standard. 

Fi<i.  107. 


Trophic  lesions  (glossy  skin,  alceration,  and  tnrtle-shell  nails)  following  wound    of  median 
nerve.    (From  a  patient  in  the  University  Hospital.) 

Repair  of  Nerves  after  Division — The  divided  ends  of  a  cut 
nerve  are  observed  to  become  bulbous,  the  proximal  being-  invariably  larger 
than  the  peripheral  bulb,  and  to 

pass  through  certain  degenera-  Fm.  108. 

tive  changes  which  have  been 
particularly  studied  by  Waller 
and  by  Ranvier,  and  in  this 
country  by  Dr.  R.  M.  Bertolet, 
and  which  are  subsequently  fol- 
lowed by  a  process  of  repair,  the 
nuclei  of  the  neurilemma  under- 
going proliferation,  and  the  con- 
tinuity of  the  trunk  being  ulti- 
mately restored  by  means  of 
delicate^  fibres  projected  from 
either  'segment,  and  by  the 
coalescence  of  spindle  cells  in 
the  intermediate  cicatricial  por- 
tion. In  some  cases  neighbor- 
ing nerves  appear  to  act  vica- 
riously for  those  trunks  which 
are  divided,  thus  presenting  a 
condition  somewhat  analogous 
to  the  collateral  circulation  in 
cases   of  arterial  obliteration. 

If  a  large  portion  of  a  nerve  be  excised,  there  is  usually  no  reproduction, 
and  the  only  chance  of  restoration  of  function  is  in  the  vicarious  action 
above  alluded  to.  In  some  cases  the  extremity  of  a  divided  nerve,  or 
even  an  undivided  nerve,  becomes  involved  in  the  dense  tissue  of  a  cicatrix, 
or  m  the  exuberant  callus  produced  in  the  repair  of  a  fracture.  A  very 
painful  neuralgic  and  paralytic  condition  may  result  from  this  circumstance, 


illerian  degeiiei  ation  of  median  nerve  ;  180  diam- 
eters. (Bertolet.) 
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requiring  surgical  interference,  which  has  been  successfully  applied  in  such 
cases  by  Warren,  Oilier,  Busch,  Whitson,  Trelat,  Beauregard,  Israel,  and 
others. 

Treatment  of  Wounded  Nerves  It  has  been  proposed  to  unite 

the  cut  extremities  of  divided  nerves  by  means  of  sutures,  and  numerous 
cases  have  been  reported  in  which  this  has  been  done  with  favorable  results. 
There  is,  however,  no  reason,  according  to  Mitchell,  who  has  paid  par- 
ticular attention  to  this  subject,  to  believe  that  immediate  union  of  a  cut 
nerve  can  ever  be  obtained,  though  the  use  of  a  suture  might  hasten  resto- 
ration of  function.  If  this  plan  should  be  resorted  to,  the  ends  of  the  nerve 
may  be  brought  together  with  a  delicate  wire  secured  by  passing  its  extremi- 
ties through  a  perforated  shot  or  Galli's  tube  (as  was  done  by  Nelaton),  or 
a  fine  pin  or  acupressure  needle  and  wire  loop  may  be  used  as  in  the  hare- 
lip suture.  Bakowiecki  recommends  sutures  of  catgut,  passed  through  the 
neurilemma  only.  In  a  number  of  instances  nerve-suture  has  been  re- 
sorted to  long  after  the  occurrence  of  the  injury,  and,  usually,  with  good 
results,  39  cases  collected  by  Weissenstein  and  Markoe  having  given  at  least 
29  successes.  Bergmann,  in  order  to  facilitate  the  operation,  did  not  hesitate 
to  resect  two  inches  of  the  uninjured  humerus.  Tillmans  splices  the  nerve 
by  cutting  strips  from  either  segment,  leaving  them  attached  at  the  lower 
end,  and  fastening  them  together  with  stitches.  Gluck  and  E.  G.  Johnson 
have  reported  several  successful  experiments  in  nerve-grafting  in  the  lower 
animals.  Gluck  also  finds  that  by  stitching  both  ends  of  a  nerve  from 
which  a  portion  has  been  lost,  to  a  decalcified  bone  drainage-tube,  reproduc- 
tion of  the  nerve-tissue  will  be  effected.  The  same  observation  has  been 
made  by  Yendoit,  of  Liege.  The  pain  attending  nerve  wounds  may  be 
alleviated  by  the  application  of  warmth  or  cold,  according  to  the  feelings 
of  the  patient,  and  especially  by  the  hypodermic  use  of  morphia.  Repeated 
blistering  is  recommended  by  Dr.  Mitchell  and  his  co-laborers,  for  the  burn- 
ing pain  of  nerve  injuries  (causalgia) — and  for  the  muscular  atrophy,  fara- 
dization with  the  electro-magnetic  battery,  shampooing,  and  the  alternate 
use  of  hot  and  cold  douches.  In  a  case  of  painf  ul  spasmodic  contraction 
of  the  forearm,  following  a  gunshot  injury,  Nussbaum  afforded  relief  by 
exposing  and  forcibly  stretching  the  nerves  which  supplied  the  affected 
part,  and  similar  operations  have  been  since  reported  by  the  same  surgeon, 
and  by  Billroth,  Gartner,  Callender,  Palmer,  Peterson^  T.  G.  Morton,  Jos. 
Bell,  Byrd,  Higgens,  Amboni,  Blum,  Duplay,  Bartleet,  Andrews,  Panas, 
and  others.  I  have  myself  stretched  in  one  case  the  musculo-spiral,  and  in 
another  the  median  nerve,  for  traumatic  neuralgia  of  the  hand  ;  in  the  latter 
case  with  permanent,  but  in  the  former  with  only  temporary  advantage. 
I  have  also  stretched  the  nerves  of  the  brachial  plexus,  for  the  results  of 
"  concussion,"  with  decided  relief  to  the  patient.  Experimental  researches 
in  nerve-stretching  made  by  Marcus,  lead  him  to  think  that  the  effect  is 
due  to  changes  produced  in  the  spinal  cord,  rather  than  in  the  sensory 
fibres  of  the  nerves  themselves.  Quinquaud  finds  that  there  is  a  reflex 
influence  exerted  upon  the  corresponding  nerves  of  the  opposite  side. 
According  to  the  same  writer,  the  production  of  complete  anaesthesia  is 
necessary  to  insure  success.  Subcutaneous  nerve-stretching,  by  forcibly 
flexing  the  thigh  and  extending  the  leg,  has  been  practised  on  the  sciatic 
nerve  by  Billroth  and  others,  and  in  some  cases  with  good  results. 

Reflex  Paralysis,  resulting  from  injuries  of  nerves,  is  a  very  inte- 
resting subject,  but  belongs  more  to  the  domain  of  physiologv  than  to  that 
of  practical  surgery  ;  it  has  been  specially  studied  by  Prof.  Brown-Sequard, 
by  Dr.  Mitchell,  of  this  city,  and  by  Dr.  Echeverria,  of  New  York. 
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Injuries  of  Muscles  and  Tendons. 

Strains  and  Sprains  of  muscular  tissue  are  of  very  frequent  occur- 
rence, and  vary  in  severity  from  the  slightest  stretching  to  absolute  rup- 
ture of  some  of  the  muscular  fibres ;  the  treatment  consists  in  kee])ing  the 
parts  at  rest,  in  the  use  of  slightly  stimulating  embrocations,  and  in  the 
internal  administration  (in  cases  occurring  to  patients  of  a  rheumatic  ten- 
dency) of  Dover's  powder  with  colchicum  or  iodide  of  potassium.  Corri- 
gan's  button  cautery  may  be  applied  if  the  pain  be  very  persistent, 
while  the  atrophy  and  paralysis,  which  sometimes  result,  require  faradiza- 
tion, shampooing,  etc. 

Subcutaneous  Rupture  of  muscles  and  tendons  may  occur  either 
from  external  violence,  or  from  the  forcible  contraction  of  the  muscle  itself. 
Thus,  the  abdominal  muscles  are  sometimes  ruptured  during  the  process 
of  parturition,  while  muscular  rupture  is  a  frequent  attendant  upon  the 
spasms  of  tetanus.  Rupture  of  the  sterno-cleido-mastoid  muscle  during 
birth,  is,  according  to  T.  Smith,  the  cause  of  the  so-called  congenital  tumor 
or  induration  of  that  muscle.  Rupture  of  tendons  is  apt  to  occur  from 
sudden  and  unusual  exertions,  especially  on  the  part  of  persons  past  the 
middle  time  of  life ;  thus,  the  tendo  Achillis  has  been  known  to  give  way 
in  elderly  gentlemen  who  indulge  in  the  juvenile  amusement  of  dancing. 
The  line  of  rupture  may  be  through  the  muscle  or  through  the  tendon, 
though  more  commonly  at  their  line  of  junction  ;  more  rarely  the  tendon 
may  be  separated  from  its  point  of  insertion.  The  sijmptoms  of  this  acci- 
dent are  sufficiently  evident.  The  patient  experiences  a  sudden  shock, 
attended  with  a  sharp  pain  (coup  de  fouet),  and  sometimes  an  audible 
snap ;  the  power  of  using  the  part  is  lost ;  and  usually  a  distinct  depres- 
sion or  hollow  can  be  felt  at  the  line  of  rupture.  If  the  part  be  the  seat  of 
varicose  veins,  thrombosis  and  milk-leg  may  follow,  as  pointed  out  by 
Yerneuil.  Effusion  into  the  neighboring  joints  may  ensue,  as  observed  by 
De  Santi,  from  irritation  of  the  outer  surface  of  the  synovial  capsule,  due 
to  infiltration  of  blood,  as  in  cases  of  fracture.  The  treatment  consists  in 
placing  the  part  in  such  a  position  as  will  relax  the  affected  muscle  or  ten- 
don, and  allow  its  divided  extremities  to  be  approximated  as  closely  as 
possible.  Repair  in  these  cases  is  eff'ected,  as  shown  by  Paget,  Adams, 
and  Demarquay,  by  the  development  of  a  new  tissue  between  the  divided 
extremities,  which  in  the  case  of  a  tendon  gradually  assumes  the  character 
of  the  original  structure,  but  in  the  case  of  a  muscle  remains  permanently 
as  a  fibrous  band.^  Rupture  of  the  tendo  Achillis  may  be  conveniently 
treated  by  an  apparatus  consisting  of  a  collar  placed  above  the  knee,  with 
a  cord  which  pulls  up  the  heel  of  a  slipper  applied  to  the  foot,  so  as  to  keep 
the  gastrocnemius  muscle  thoroughly  and  constantly  relaxed.  Rupture  of 
the  extensor  muscles  of  the  thigh,  or  of  the  ligamentum  patellse,  should  be 
treated  by  keeping  the  limb  in  an  extended  position  and  somewhat  ele- 
vated ;  after  recovery,  a  posterior  splint  should  be  worn  for  some  time,  to 
prevent  sudden  flexion  of  the  knee.  In  a  case  of  rupture  of  the  biceps 
recorded  by  Dr.  Samuel  Ashhurst,  it  was  found  sufficient  to  apply  com- 
presses and  a  figure-of-8  bandage,  and  to  support  the  arm  in  a  sling. 
Paralysis  or  atrophy  resulting  from  these  injuries  requires  the  use  of  fric- 
tion, faradization,  etc.,  as  already  described. 

'  According  to  Demarquay,  liowever,  under  favorable  cii'cnnistaiices  actual  regene- 
ration of  muscular  tissue  may  occur. 
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Open  Wounds  of  tendons  should  be  treated  on  general  principles,  care 
being  taken  to  avoid  gaping  of  the  part  by  placing  the  limb  in  a  suitable 
position,  and  by  the  use  of  sutures  to  approximate  the  cut  extremities,  if 
this  should  seem  necessary.  If  the  proximal  extremity  of  the  cut  tendon 
should  be  retracted  out  of  reach,  its  distal  end  may  be  attached  to  a  neigh- 
boring tendon,  as  advised  by  Denonvilliers,  Tillaux,  and  Duplay.  Annan- 
dale  has  successfully  pared  and  reunited  the  tendo  Achillis  more  than  two 
months  after  its  division.  Gluck  has  induced  reproduction  of  lost  tendons 
by  grafting  them  with  catgut. 

Luxation  of  a  Tendon  from  its  sheath  is  occasionally  met  with, 
particularly  in  the  case  of  the  biceps,  peroneus,  and  tibialis  posticus 
muscles ;  the  treatment  consists  in  restoring  the  displaced  tendon  to  its 
normal  position  by  manipulation,  and  in  endeavoring  to  prevent  redisplace- 
ment  by  the  use  of  a  compress  and  bandage. 

Injuries  of  the  Lymphatics. 

These  present,  ordinarily,  no  features  requiring  special  comment ;  in 
some  cases,  however,  in  which  there  is  a  varicose  state  of  the  lymphatic 
trunks  (a  condition  usually  associated  with  one  of  the  varieties  of  Ele- 
phantiasis Arabum),  wounds  of  the  affected  part  are  followed  by  a  copious 
and  sometimes  troublesome  flow  of  a  milky  fluid,  constituting  a  traumatic 
.form  of  what  is  known  as  lymphorrhoea.  Such  wounds  are  difficult  to 
heal,  and  sometimes  degenerate  into  obstinate  fistulse.  Carefully  applied 
pressure,  and  the  use  of  caustic,  or  even  of  the  hot  iron,  would  seem,  in 
such  a  case,  more  promising  than  any  other  remedy. 

Injuries  of  Burs^. 

These  are  chiefly  of  interest  from  the  possibility  of  their  being  mistaken 
for  injuries  of  adjoining  articulations.  Wounds  of  bursse  heal  with  oblite- 
ration of  the  sac.  Should  suppuration  occur  in  a  bursa,  without  external 
wound,  the  part  should  be  freely  opened,  and  treated  as  an  ordinary  ab- 
scess. Injuries  of  bursse  sometimes  result  in  chronic  structural  changes 
which  will  be  described  in  another  part  of  the  volume. 

Injuries  of  Bones. 

Besides  fractures,  which  will  be  considered  in  a  separate  chapter,  bones 
may  be  subjected  to  contusion  and  to  alteration  of  shape  (bending),  without 
solution  of  continuity. 

Contusion  of  bone  has  already  been  referred  to  in  the  chapter  on  gun- 
shot wounds,  as  a  consequence  of  which  injuries  it  is  not  unfrequently 
met  with.  It  may  also  occur,  however,  as  the  result  of  accidents  met 
with  in  civil  life,  and  is  frequently  productive  of  very  serious  effects  as 
regards  the  limb,  or  even  the  life  of  the  patient.  The  various  inflammatory 
conditions  of  bone,  which  will  be  hereafter  discussed,  such  as  periostitis, 
necrosis,  and  osteo-myelitis,  may  all  result  from  contusion,  while  in  special 
localities,  as  in  the  skull,  serious  visceral  complications  may  secondarilv 
ensue.  In  the  aged,  shortening  and  atrophy  may  result  from  bone  con- 
tusion, as  is  often  seen  in  the  neck  of  the  femur;"'  this  condition  may  be 

•  Prof.  Humphry,  of  Cambridge,  denies  the  correctness  of  the  theory  that  shortening 
of  the  cervix  femoris  occurs  as  a  senile  change.  ° 
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mistaken  for  fracture.  The  primary  treatment  of  contusion  of  bone  is  to 
be  conducted  in  accordance  with  the  principles  which  guida  the  surgeon  in 
the  management  of  contusion  of  other  parts.  The  operative  measures 
which  may  be  required  by  the  after-consequences  of  this  form  of  injury 
will  be  referred  to  in  another  place. 

Bending  of  Bone,  apart  from  fracture,  can  only  be  met  with  in  very 
early  life,  or  under  the  influence  of  some  morbid  condition  which  diminishes 
the  proportion  of  the  earthy  constituents  of  bone,  as  in  cases  of  rickets  or 
of  osteo-malacia.  The  treatment  consists  in  attempting  to  remove  the  de- 
formity by  the  use  of  suitable  splints  and  bandages.  The  splint  may  be 
applied  to  either  the  concave  or  the  convex  side  of  the  limb,  but  in  either 
case  care  must  be  taken  to  prevent  sloughing  at  the  points  of  greatest 
pressure. 

Injuries  op  Joints. 

Injuries  of  joints,  apart  from  dislocations,  which  will  be  considered  here- 
after, may  be  classed  as  contusions,  sprains,  and  wounds. 

Contusions  of  joints  are  of  frequent  occurrence  as  consequences  of 
falls,  blows,  etc.,  and  if  not  very  severe,  and  in  healthy  persons,  are  usually 
readily  recovered  from  ;  in  other  circumstances,  however,  the  results  of  these 
injuries  may  be  very  serious.  Hip-disease  is  not  unfrequently  traced  to  a 
fall  or  blow  upon  the  hip,  as  its  exciting  cause,  and  I  have  known  a  simple 
fall  upon  the  ice,  in  a  boy  of  strumous  constitution,  to  be  followed  by  osteo- 
myelitis of  the  humerus,  with  suppurative  disorganization  of  both  elbow 
and  shoulder  joints,  requiring  eventually  amputation  at  the  latter  articula- 
tion. The  treatment  of  contused  joints  should  consist  in  keeping  the  part 
at  complete  rest,  and  in  applying  cold,  with  leeches  if  necessary ;  and,  in 
the  later  stages,  in  affording  support  by  means  of  an  elastic  bandage,  and 
in  the  use  of  methodical  friction  and  of  the  cold  douche. 

Sprains. — A  joint  is  said  to  be  sprained,  when,  as  the  result  of  a  twist 
or  other  external  violence,  its  ligaments  are  forcibly  stretched  or  torn,  with- 
out the  occurrence  of  either  fracture^  or  dislocation.  The  accident  may 
occur  in  any  joint,  though  it  is  most  frequent  in  the  wrist,  ankle,  and 
smaller  joints  of  the  foot.  The  condition  may  commonly  be  easily  recog- 
nized. The  position  assumed  spontaneously  by  the  part  is  that  in  which 
there  is  least  tension,  the  hand  being  slightly  flexed  and  inclined  to  the 
ulnar  side  in  the  case  of  the  wrist,  and  the  foot  being  extended  ("pointed 
toe")  in  the  case  of  the  ankle.  The  joint  presents  the  usual  evidences  of 
inflammation,  the  swelling  and  heat  being  particularly  marked,  while  the 
part,  if  not  painful,  is  exquisitely  sensitive  to  the  touch.  These  symptoms 
may  be  developed  in  the  course  of  from  a  few  minutes  to  half  an  hour, 
though  a  patient  with  a  sprained  ankle  may  sometimes  continue  to  go 
about  for  several  hours,  not  being  indeed  conscious  of  the  severity  of  his 
injury  till  he  comes  to  remove  his  boot  at  night.  The  prognosis  in  the 
large  majority  of  cases  is  favorable,  though,  in  old  persons,  the  joint  may 
remain  stiff  and  painful  for  many  weeks  or  even  months  after  the  subsi- 
dence of  acute  symptoms.    The  articulation  sometimes  becomes  the  seat 

'  Under  the  name  ot  sprain-fracture,  Callender  describes  an  injury  consisting  in  the 
separation  of  a  tendon  from  its  point  of  insertion,  with  detachment  of  a  tliin  shell  of 
bone  ;  such  a  case  should,  of  course,  be  treated  as  an  ordinary  fracture  in  the  same 
locality. 
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of  chronic  rheumatism,  while  more  rarely,  if  the  patient  be  strumous, 
suppurative  disorganization  of  the  part  may  ensue.  The  treatment  in  the 
acute  stage  consists  in  keeping  the  joint  at  entire  rest,  and  in  making  cold 
or  warm  applications,  as  most  agreeable  to  the  patient.  I  have  often,  by 
the  use  of  warm  spirituous  fomentations,  such  as  the  tincture  of  opium 
or  tincture  of  arnica,  succeeded  in  dispersing  the  swelling,  and  relieving 
the  other  symptoms  of  inflammation — stimulating  them  down,  as  it  were — 
more  quicldy  than  by  the  use  of  evaporating  lotions,  as  usually  recom- 
mended. In  the  later  stages  the  part  must  be  well  supported  with  a  soap 
plaster  and  bandage,  or  an  elastic  stocking,  and  subjected  to  methodical 
kneading  and  friction  (massage),  and  the  use  of  the  cold  douche.  Massage 
has  been  recommended  in  the  acute  stage,  and  is  said  by  Dr.  Graham,  of 
Boston,  to  shorten  the  period  of  treatment  very  materially,  but  I  confess 
that  I  should  hesitate  to  employ  it  in  a  case  of  recent  sprain.  When  a 
patient  with  sprained  ankle  is  unable,  from  the  nature  of  his  avocations, 
to  stay  at  home  and  keep  the  part  at  rest,  it  may  advantageously  be  sup- 
ported with  a  plaster-of-Paris  bandage,  which  will  allow  of  a  certain 
amount  of  exercise  without  injury  to  the  joint.  Should  the  surgeon  have 
the  opportunity  of  seeing  the  case  at  an  early  period,  before  the  occur- 
rence of  inflammatory  symptoms,  it  might  be  proper  to  completely  sur- 
round the  joint  with  long  and  broad  adhesive  strips,  superadding  a  gypsum 
bandage — a  mode  of  treatment  which  has  occasionally  succeeded  in 
preventing  the  occurrence  of  inflammation  and  its  troublesome  sequelae ; 
if  this  plan  be  adopted,  however,  the  case  should  be  very  carefully  watched, 
lest  injurious  constriction  or  even  sloughing  should  result  from  the  pres- 
sure employed. 

Wounds  of  Joints — These  injuries  can  usually  be  recognized  without 
difficulty,  either  by  the  exposure  of  the  articular  cavity,  or,  if  the  wound  be 
smaller,  by  the  escape  of  synovia;  if,  however,  these  evidences  be  not 
present,  it  is  an  imperative  rule  of  surgery  that  no  exploration  with  the 
probe  or  otherwise  should  be  instituted,  lest  the  very  complication  that  is 
dreaded  should  be  induced  by  these  manoeuvres.  The  prognosis  of  a  joint- 
wound  depends  on  the  size  and  situation  of  the  particular  articulation  which 
is  affected,  the  natui'c  of  the  wound  itself,  and  the  constitutional  condition 
of  the  patient.  Wounds  of  the  smaller  joints,  such  as  of  the  fingers  and 
toes,  are  commonly  recovered  from  without  difficulty,  although  anchylosis 
of  the  ai-ticulation  usually  results.  Small  incised  wounds  of  even  large 
joints  may  terminate  favorably  under  expectant  treatment,  while  lacerated 
wounds  of  the  same  joints,  especially  if  complicated  with  dislocation  or 
fracture,  almost  inevitably  require  excision  or  amputation.  Again,  in  a 
strumous  patient,  a  comparatively  slight  wound  nia}^  give  rise  to  such  dis- 
organization of  a  joint  as  would  not  ensue  in  the  case  of  a  perfectly  healthy 
person. 

Treatment. — In  the  case  of  a  simple,  uncomplicated  wound  of  even  so 
large  a  joint  as  the  knee,  the  surgeon  should  make  an  attempt  to  save  the 
limb.  If  a  portion  of  the  instrument  which  has  caused  the  injury  remain 
in  the  wound  (as  often  happens  in  cases  of  needle  puncture),  it  should  be 
carefully  extracted,  and  the  wound  then  hermeticallv  sealed  with  gauze  and 
collodion,  or  with  lint  dipped  in  the  compound  tincture  of  benzoin.  Millet 
recommends  a  dressing  of  finely  powdered  aloes,  a  substance  much  employed 
in  joint- wounds  by  veterinary  surgeons.  The  patient  should  be  kept  in  bed, 
with  the  limb  at  complete  rest,  the  joint  being  surrounded  with  ice-bags. 
The  diet  should  be  unirritating,  and  opium  may  be  freely  administered. 
Under  this  treatment  the  wound  may  heal,  and  a  useful  articulation  be  pre- 


OPERATIONS  IN  CASES   OF  JOINT-WOUND. 


221 


served.  If,  however,  the  course  of  events  takes  a  less  favorable  turn,  as  is 
apt  to  happen  with  patients  in  adult  life,  the  whole  joint  may  become  acutely 
inflamed,  that  condition  bein<>:  then  developed  which  is  known  as  traumatic 
arthritis.  This  differs  from  the  ordinary  forms  of  arthritis,  which  constitute 
the  "white  swellings"  so  often  met  with  in  practice,  in  that,  in  them,  the 
disease  often  originates  in  the  ligaments  or  the  bone  itself,  while  in  the 
traumatic  form  the  synovial  membrane  is  invariably  first  inflamed,  and  the 
other  tissues  become  involved  secondarily.  When  traumatic  arthritis 
occurs  in  a  case  of  joint-wound,  the  treatment  above  directed  should  be 
somewhat  changed;  the  use  of  cold  may  be  abandoned,  and  warm  fomen- 
tations or  cataplasms  substituted,  while  a  few  leeches  may  be  applied  to  the 
neighborhood  of  the  joint,  and  calomel  and  opium  exhibited  internally.  At 
the  same  time  the  strength  of  the  patient  must  be  sustained,  by  the  ad- 
ministration of  concentrated  food,  and  even  stimulants  if  necessary.  Any 
abscesses  which  form  around  the  joint  should  be  opened  as  soon  as  they  are 
detected,  while,  if  suppuration  occur  within  the  joint  itself,  the  question  of 
excision  or  of  amputation  may  again  arise. 

Free  incisions  into  suppurating  joints,  as  recommended  by  Mr.  Gay,  are 
often  of  the  greatest  service.  To  be  effective,  they  should  be  free — mere 
punctures  are  Avorse  than  useless — and  should  be  so  situated  as  to  allow  of 
perfect  drainage;  it  is  not,  however,  necessary  to  slit  up  a  joint  from  side 
to  side,  and  it  should  not  be  forgotten  that,  as  Mr.  Holmes  puts  it,  these 
incisions,  "if  they  do  no  good,  will  certainly  do  harm."  The  object 
and  the  sole  object  of  opening  a  suppurating  joint  is  to  secure  free  drain- 
age, and  this  object  can  be  better  accomplished  by  an  incision  of  moderate 
size  judiciously  placed,  than  by  a  larger  one  in  another  part  of  the  joint. 
Drainage  may  be  assisted,  as  suggested  by  Mr.  Holmes,  by  the  introduc- 
tion of  a  Chassaignac's  tube,  a  bent  probe,  or,  which  would  be  still  better, 
a  coil  of  fine  wire,  as  recommended  by  Mr.  Robert  Ellis.  Should  this 
treatment  prove  successful,  the  inflammatory  symptoms  will  gradually 
subside,  and  the  suppuration  lessen  in  amount,  the  patient  eventually  re- 
covering with  a  probably  stiff",  but  otherwise  useful,  limb:  during  conva- 
lescence the  joint  should  be  kept  in  such  a  position  as  will  allow  the  limb 
to  be  of  most  use,  should  anchylosis  occur.  If,  however,  the  patient's  con- 
dition does  not  improve  after  opening  the  joint,  the  surgeon  should  not 
hesitate  to  resort  at  once  to  amputation,  or,  in  some  cases,  excision;  for, 
although  the  prognosis  of  operative  interference,  under  such  circumstances, 
is  less  favorable  than  in  cases  of  chronic  disease,  still,  as  it  offers  the  patient 
his  only  chance  for  life,  it  should  be  unhesitatingly  resorted  to. 

Amputation  or  Excision  in  Cases  of  Joint- Wound — If  opera- 
tive treatment  be  required,  either  as  a  primary  procedure  or  in  a  subsequent 
stage  on  account  of  the  occurrence  of  suppuration  within  the  articulation, 
the  choice  between  amputation  and  excision  will  depend  in  a  great  degree 
upon  the  particular  joint  concerned.  In  the  upper  extremity,  amputation 
can  rarely  be  required,  except  for  special  circumstances  connected  with  the 
constitutional  condition  of  the  patient,  and  excision,  either  primary  or 
secondary,  should  be  preferred,  in  cases  which  require  any  operation  at  all. 
In  the  lower  extremity  the  case  is  somewhat  different;  the  hip-joint  is  so 
deeply  seated  that  it  is  scarcely  ever  wounded  except  by  gunshot  injury, 
in  which  case,  for  reasons  already  given,  primary  excision  is  the  mode  of 
treatment  to  be  adopted.  Wounds  of  the  knee-joint  are  among  the  most 
serious  injuries  met  with  in  civil  practice;  if  complicated  with  fracture  or 
dislocation,  they  should,  I  think,  be  considered  as  cases  for  amputation, 
although  exceptional  instances  do  undoubtedly  occur  in  which  recovery 


222 


INJURIES   OF  JOINTS. 


without  operation  follows,  even  under  these  unfavorable  circumstances. 
Excision  of  the  knee-joint,  for  traumatic  causes,  is  not  a  very  promising' 
operation ;  still,  in  a  young  and  healthy  person,  if  the  destruction  of  parts 
were  comparatively  slight,  it  might  be  at  least  a  justifiable  procedure.  M. 
Spillman,  who  rejects  knee-joint  excision  in  military  surgery,  yet  considers 
it  a  suitable  operation  as  applied  to  cases  of  injury  met  with  in  civil  life. 
Eleven  such  cases  which  he  has  collected,  excluding  gunshot  wounds,  gave 
six  recoveries,  three  deaths,  and  two  consecutive  amputations  {Archives 
Gen.  de  Medicine,  Juin,  1868,  pp.  621-101).  Five  cases  of  total  excision 
for  compound  fracture,  collected  by  Penieres,  gave  four  deaths  and  but  one 
recovery,  while  six  operations  for  joint-wound,  without  fracture,  gave  but 
one  death  and  five  recoveries;  as  justly  observed,  however,  by  this  writer, 
these  cases  might,  perhaps,  equally  well  have  recovered  without  operation. 
Culbertson's  tables  include  28  cases,  with  1*7  recoveries  and  11  deaths. 
When  an  attempt  has  been  made  to  save  the  knee-joint,  but  without  suc- 
cess, amputation  should  be  unhesitatins-ly  performed,  as  offering  the  only 
remaining  chance  of  preserving  life.  One  point  worthy  of  notice  in  con- 
nection with  wounds  of  the  knee,  is  the  frequent  occurrence  of  suppuration 
above  the  joint,  abscesses  being  formed  which  dissect  up  the  muscles  of  the 
thigh  to  a  considerable  extent,  before  giving  evidence  of  their  existence. 
It  is  this  deep-seated  destruction  of  the  tissues  of  the  thigh  which  consti- 
tutes one  of  the  chief  dangers  of  wounds  of  the  knee-joint,  and  which 
renders  any  operation  performed  under  these  circumstances  very  apt  to 
terminate  unfavorably.  Wounds  of  the  ankle  are  attended  with  less  risk 
than  those  of  either  hip  or  knee,  and  recovery  may  often  be  obtained  with- 
out operation,  though  in  other  cases  excision  or  amputation  may  be  re- 
quired either  primarily  or  secondarily.  Spillman  has  collected  sixty-eight 
cases  of  complete  or  partial  excision  of  the  ankle  for  compound  fracture  or 
dislocation,  the  results  having  been  ascertained  in  sixty-six.  Fifty-one 
patients  recovered  with  more  or  less  useful  limbs,  two  recovered  after  ampu- 
tation, and  thirteen  died  (two  of  these  having  been  likewise  previously 
amputated);  the  mortality  of  the  operation  is,  according  to  these  figures, 
about  twenty  per  cent.  Culbertson's  statistics  are  more  favorable,  154 
cases  giving  but  19  deaths,  a  mortality  of  only  12.3  per  cent.  In  the  con- 
servative treatment  of  these  injuries,  it  is  of  great  importance  to  support  the 
foot,  so  that  the  patient  after  recovery  may  be  able  to  walk  properly,  and 
may  not  be  left  with  an  extremity  anchylosed  in  the  position  of  a  pes 
equinus. 

I  have  already  referred  (p.  60)  to  the  proposal  to  tie  the  main  artery  of 
a  limb,  as  a  means  of  preventing  or  curing  traumatic  arthritis ;  recovery 
has  indeed  followed  ligation  under  these  circumstances,  but  no  sufficient 
evidence  has  been  adduced  to  show  that  the  good  result  was  in  any  degree 
due  to  the  operation,  which,  beside  being  unphilosophical  in  conception, 
evidently  adds  an  additional  risk,  without  any  compensating  prospect  of 
benefit.  I  have,  moreover,  been  assured  by  distinguished  army  surgeons, 
who  saw  the  plan  fairly  tried  during  our  late  war,  that  it  proved  then  as 
unsuccessful  in  practice  as  it  is  unscientific  in  theory. 
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CHAPTER  XI. 

FRACTURES. 

Fracture  is  the  most  common  form  of  injury  to  which  the  bones  are 
exposed,  and,  as  such,  becomes  a  subject  of  the  deepest  interest  to  every 
practising  surgeon.  Moreover,  no  injuries  require  more  care  and  judgment 
in  their  treatment  than  fractures,  and  no  cases  contribute,  more  than  these, 
to  establishing  the  fame  or  the  discredit  of  the  surgeon.  A  man  who  gets 
well  Avith  a  crooked  or  shortened  limb,  is  very  apt,  whether  rightly  or 
wrongly,  to  lay  the  blame  of  it  upon  his  doctor,  and  though  cases  do 
undoubtedly  occur  in  which  the  most  skilful  and  attentive  surgeon  may 
fail  in  obtaining  a  satisfactory  result,  there  can  be  no  question  that  a  great 
many  bad  cures  of  fracture  are  directly  traceable  to  ignorance  or  neglect 
upon  the  part  of  the  practitioner. 

Causes  op  Fracture. 
These  may  be  divided  into  the  exciting  and  the  predisposing  causes. 

Exciting  Causes  The  exciting  causes  of  fractui-e  are  external  vio- 
lence and  muscular  action. 

1.  External  Violence  may  act  directly  or  indirectly.  Gunshot  fractures 
are  perhaps  the  best  examples  of  fracture  as  the  result  of  direct  violence, 
while  fracture  of  the  clavicle  from  a  fall  on  the  shoulder,  or  of  the  radius 
from  a  fall  on  the  hand,  may  be  taken  as  illustrations  of  the  injury  as  pro- 
duced by  indirect  violence.  Fracture  by  counter-stroke  (the  contre-coup 
of  French  writers)  is  a  form  of  the  fracture  by  indirect  violence,  in  which 
the  force  is  applied  to  one  side  or  extremity  of  the  bone,  or  system  of  bones, 
which  are  so  united  and  fixed  that,  by  the  natural  elasticity  of  the  parts, 
the  force  is  transmitted,  and  produces  its  effect,  not  at  the  point  to  which 
it  was  applied,  but  at  a  point  opposite.  Familiar  examples  of  fractures  by 
counter-stroke  are  those  of  fracture  of  the  base  of  the  skull,  from  force 
applied  to  the  top  of  the  head,  of  the  frontal  bone,  from  a  fall  upon  the 
occiput,  or  of  the  sternum,  from  violence  applied  to  the  back.'  The  subject 
of  contre-coup  or  counter-stroke,  has  been  involved  in  some  confusion  by 
the  various  meanings  which  different  authors  have  given  to  the  term  ;  as 
used  here,  it  is  to  be  understood  as  denoting  merely  a  variety  of  injury 
from  indirect  violence,  the  mechanism  of  which  is  explicable  by  simple  and 
well-understood  physical  laws,  depending  entirely  upon  the  structure  and 
connections  of  the  bones  and  other  parts  involved. 

2.  Fracture  by  Muscular  Action  is  not  of  very  unfrequent  occurrence, 
though  the  cases  in  which  fracture  is  produced  by  pure  divulsion,  or  tear- 
ing asunder  the  fragments,  are  rarer  than  is  commonly  supposed.  Indeed, 
the  only  instances  of  the  kind  with  which  I  am  acquainted,  are  those  rare 
cases  in  which  fracture  of  the  sternum  has  occurred  during  the  acts  of  par- 
turition, vomiting,  etc.  In  the  more  commonly  quoted  instances  of  frac- 
tured olecranon  and  fractured  patella,  the  mechanism  is  somewhat  different. 
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the  bones  (as  justly  remarked  by  Dr.  Packard)  giving'  way  like  over-bent 
levers,  across  the  condyles  respectively  of  ilne  humerus  and  femur,  though 
the  fracturing  force  in  these  cases,  as  in  those  of  fractured  sternum,  is 
muscular  contraction. 

Predisposing  Causes  The  predisposing  causes  of  fracture  may  per- 
tain to  the  bone  itself,  or  to  the  general  condition  of  the  patient.  Thus,  the 
situation  of  a  bone  influences  its  liability  to  fracture ;  the  clavicle  is  much 
oftener  broken  than  the  scapula,  and  the  lower  than  the  upper  jaw.  Again, 
the  function  of  a  bone  may  predispose  it  to  fracture  ;  the  bones  of  the 
lower  extremity,  which  support  the  trunk,  or  those  of  the  upper  extremity, 
which  are  constantly  engaged  in  the  active  employments  of  life,  are  more 
liable  to  fracture  than  the  vertebrse  or  sternum,  the  functions  of  which  are 
different.  The  following  table,  condensed  from  the  statistics  of  Lonsdale, 
Norris,  and  Malgaigne,  will  exhibit  the  relative  frequenc}^  of  fracture  in 
different  parts  of  the  body,  in  the  Middlesex  Hospital,  Pennsylvania  Hos- 
pital, and  Hotel-Dieu: — 


Seat  of  Fractdre. 

Lons- 
dale. 

Norris. 

Mal- 
gaigne. 

Seat  OF  Fracture. 

Lon.s- 
dale. 

Norris. 

Mal- 
gaigne. 

6  years. 

10  yrs. 

11  yrs. 

6  years 

10  yrs. 

11  yrs. 

Skull  

48 

46 

53 

Humerus  . 

118 

] 

310 

Upper  jaw  and  malar  . 

13 
1 

3 

12 

3 

Radius  . 
Ulna.    .    .  . 

197 
96 

[-252 
1 

160 

38 

32 

19 

27 

Radius  and  ulna 

93 

J 

107 

2 

5 

1 

Hand,  etc.  . 

116 

9 

71 

Ribs  and  costal  cartilages 

357 

46 

263 

Thigh    .    .  . 

181 

133 

303 

8 

8 

11 

Patella  .    .  . 

38 

16 

45 

Pelvis,  sacrum,  etc.  . 

7 

6 

9 

Tibia.    .    .  . 

41 

29 

Clavicle  

273 

84 

225 

Fibula  . 

51 

|295 

108 

Scapula  (or  shoulder)  . 

18 

10 

12 

Tibia  and  fibula 

197 

515 

Among  the  predisposing  causes  which  pertain  to  the  general  condition 
of  the  patient,  age  occupies  a  prominent  place.  There  can  be  no  question 
that  the  old  are  more  apt  to  be  the  subjects  of  fracture  than  the  young, 
partly  on  account  of  the  greater  brittleness  of  their  bones,  and  partly  from 
the  general  rigidity  of  ligaments  and  muscles  which  attends  advancing 
age,  and  which  renders  the  entire  frame  less  elastic  and  yielding,  and  there- 
fore more  liable  to  this  form  of  injury.  No  age  is,  hovvever,  exempt  from 
fracture,  and  not  a  few  instances  are  on  record  in  which  this  has  occurred 
even  during  foetal  life.^  The  circumstance  that  old  age  predisposes  to  the 
occurrence  of  fracture,  does  not  contravene  the  well-known  fact  that  most 
of  these  injuries  are  met  with  in  those  in  adult  early  life,  for  the  simple 
reason  that  such  persons  are  most  engaged  in  active  employments,  and  are, 
therefore,  most  exposed  to  all  forms  of  injury  resulting  from  external  vio- 
lence. Sex,  as  might  be  supposed,  exercises  an  influence  on  the  liability 
to  fracture,  men,  from  the  nature  of  their  occupations,  being  more  apt  to 
have  broken  bones  than  women  ;  for  a  similar  reason,  the  right  side  of  the 
body  is  more  exposed  to  fracture  than  the  left.  Certain  forms  of  cachexia, 
or  certain  diatheses,  may  be  considered  as  predisposing  causes  of  fracture'. 
Rickets  undoubtedly  exercises  a  powerful  influence  in  this  way,  as  do  osteo- 
malacia, cancer,  syphilis,  scrofula,  gout,  locomotor  ataxia,  and  general 
paralysis  of  the  insane.    Some  very  remarkable  cases  are  on  record  illus- 


'  Depaul,  however,  believes  that  supposed  intra-uterine  fractures  are  r( 
of  defective  ossification,  and  not  of  injuiy. 
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tratino:  the  fragility  of  bones  under  certain  conditions  :  Gibson,  Arnott,  Tyr- 
rell, Lonsdale,  and  H.  Thomson,  have  described  such  cases,  but  the  most 
remarkable  of  all  is  that  published  in  the  Journal  des  Savay^ts  for  1690,  and 
which  appears  to  be  the  same  as  one  ((uoted  by  Malgaigne  from  Saviart,  in 
which  an  apparently  healthy  young  woman  of  thirty,  during  three  months' 
confinement  to  bed,  sustained,  it  is  said,  fractures  of  every  bone  in  the  body. 
Esquirol  is  said  to  have  possessed  a  skeleton  which  exhibited  traces  of  more 
than  two  hundred  fractures.^  In  many  of  these  cases  union  readily  took 
place,  but  in  one  mentioned  by  Stanley,  and  in  that  of  H.  Thomson  (in 
which,  indeed,  the  bones  are  descri))ed  as  separating  rather  than  breaking), 
the  fractures  appear  to  have  remained  ununited. 


Fig.  109. 


Varieties  op  Fhactttre. 

Fractures  may  be  Complete  or  Incomplete  ;  these  names  suf- 
ficiently express  their  own  meaning.  The  form  of  incomplete  fracture 
usually  met  with  in  civil  life  is  the  partial  or  "  green-stick'^''  fracture,  in 
which  some  of  the  bone-fibres  have  given  way,  while  the  rest  have  yielded 
to  the  force,  bending  but  not  breaking.  In  military  prac- 
tice, incomplete  fractures  are  occasionally  produced  b}^  blows 
from  sabres,  but  more  often  by  gunshot  wounds,  the  principal 
varieties  being  ihe  fissured  fracture,  the  grooving  fracture, 
in  which  a  piece  is  cut  out  from  the  side  of  a  bone,  and  the 
button-hole  or  perforating  fracture,  in  which  a  piece  is  fairly 
punched  out  from  the  centre  of  a  bone.  These  terms  {com- 
plete and  incomplete)  are  principally  used  in  reference  to  the 
long  bones ;  in  the  case  of  flat  bones,  as  of  the  skull,  many 
of  the  fractures  met  with  in  civil  life  are  incomplete.  The 
most  usual  and  the  most  important  division  of  fractures  is 
into  simple  and  compound. 

A  Simple  Fracture,  as  the  term  is  used  in  this  book, 
is  a  fracture  in  which  there  are  but  two  fragments,  and 
xohich  does  not  communicate  with  an  open  wound.  This 
definition,  which  seems  to  me  to  correspond  with  the  mean- 
ing usually  attached  b}"  surgeons  to  the  term  simple  frac- 
ture, is  essentially  the  same  as  that  given  by  Mr.  Erichsen, 
but  differs  from  the  definitions  given  by  Prof.  Hamilton 
and  Prof  Gross,  the  former  author  using  the  term  as  equiva- 
lent to  Malgaigne's  single  fracture,  without  regard  to  its 
subcutaneous  character,  while  the  latter  regards  merely 
the  absence  of  external  wound,  without  reference  to  the 
number  of  fragments.  The  classification  adopted  by  Mr. 
Hornidge,  in  Holmes's  System  of  Surgery  (which  would 
make  this  form  the  "simple,  single  fracture"),  is  perhaps 
the  most  strictly  correct,  but  is  almost  too  complicated  for  common  use. 

Compound  Fractures  are  fractures  which  communicate  with  the 
external  air  through  a  wound:  this  wound  is  usually,  though  not  neces- 
sarily, an  external  or  cutaneous  wound ;  a  fracture  of  the  jaw  may  be 
compound  from  a  wound  through  the  buccal  mucous  membrane. 


^  I  have  myself  met  with  a  case  in  which,  without  apparent  reason,  seventeen  frac- 
tures had  been  sustained  by  the  bones  of  the  riofht  lower  extremity  ;  when  I  saw  the 
patient,  multiple  enchondromata  had  been  developed  in  the  foot  and  ankle. 
15 
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Comminuted  fracture 
of  the  patella. 


Comminuted  Fractures  are  those  in  which  there  are  more  than 
two  fragments,  the  lines  of  fracture,  however,  intercommunicating  with 
each  other  and  occupying  the  same  general  position  as 
Fig.  110.  regards  the  bone  affected.  A  multiple  fracture,  on  the 
other  hand,  is  one  in  which  the  bone  is  the  seat  of  two 
or  more  distinct  fractures  not  necessarily  connected  with 
each  other;  thus  the  radius  may  be  broken  just  below 
its  head  and  again  above  the  wrist,  or  the  tibia  through 
the  malleolus  and  again  just  below  its  tuberosity.  A 
double  fracture  is  a  multiple  fracture  in  which  the  solu- 
tions of  continuity  are  but  two  in  number.  Commi- 
nuted and  multiple  fractures  may  or  may  not  be  com- 
poimd,  and  a  multiple  fracture  may  be  compound  at  one 
seat  of  lesion  and  not  at  the  other.  When  the  term 
comminuted  fracture  alone  is  used,  it  is  understood  that  there  is  no  com- 
munication with  an  external  wound ;  if  there  be  such  communication,  the 
injury  becomes  a  comjwund  comviinuted  fracture. 

Complicated  Fractures  are  fractures  ivhich  are  accompanied  by 
some  other  serious  injury  of  the  same  piart.  Thus  a  fracture  may  be  com- 
plicated by  dislocation  of  a  neighboring  joint,  by  rupture  of  an  important 
artery,  or  by  a  severe  flesh  wound  which  does  not  communicate  with  the 
seat  of  fracture.  Some  authors  speak  of  fractures  being  complicated  (in 
this  technical  sense)  by  any  of  the  various  lesions  to  which  the  human 
frame  is  subject,  but  this,  it  seems  to  me,  is  incorrect ;  thus  it  would  be 
wrong  to  describe  a  fracture  of  the  right  thigh  as 
Fig.  111.  complicated  by  a  dislocation  of  the  left  shoulder, 

or  a  fracture  of  any  of  the  extremities*  as  compli- 
cated by  a  wound  of  the  pleura  or  lung,  though 
the  latter  lesion,  if  produced  by  the  sharp  frag- 
ments of  a  broken  rib,  would  be  a  technical  com- 
plication of  that  injury,  which  would  then  be  prop- 
erly called  a  complicated  fracture  of  the  rib. 

Impacted  Fractures  are  those  in  which  one 
fragment  is  driven  into  and  fixed  in  the  other. 

Intra-periosteal  Fracture  is  the  term  ap- 
plied to  a  fracture  unaccompanied  by  laceration  of 
the  periosteum ;  it  is  a  form  of  injury  rarely  met 
with  except  in  certain  flat  bones,  as  those  of  the 
skull,  and,  indeed,  the  creation  of  this  subdivision 
seems  to  me  to  be  of  very  little  practical  utility. 


Impacted  fracture  through 
the  trochanters  of  the  femur. 
The  upper  fragment  is  wedged 
into  the  lower. 


Direction  of  Fracture  Fractures  are  also 

classified  in  accordance  with  the  direction  in  which 
the  separation  of  the  bony  fibres  occurs;  thus  fractures  are  said  to  be 
transverse,  oblique,  or  longitudinal. 

A  Transverse  Fracture  is  one  in  which  the  general  line  of  separation  is 
transverse,  or  in  a  plane  at  right  angles  with  the  long  axis  of  the  bone.  A 
perfectly  transverse  fracture  in  a  long  bone  is  very  rarely  met  with,  the 
line  of  separation  being  almost  always  more  or  less"^  oblique ;  a  variety  of 
the  transverse  is  the  serrated  fracture,  in  which  the  fragments  present  "cor- 
responding indentations  which  render  it  comparatively  easy  to  maintain 
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them  in  apposition.  Transverse  fractures  usually  result  from  direct  vio- 
lence or  from  muscular  action. 

The  Oblique  Fracture  is  the  form  most  commonly  met  with  in  the  long" 
bones.  The  plane  of  fracture  may,  of  course,  vary  greatly  in  different 
cases ;  thus  a  fracture  is  said  to  be  oblique  from  before  backwards  and  from 
without  inwards,  etc.  Oblique  fractures  are  commonly  caused  by  indirect 
violence. 

Longitudinal  Fractures  are  those  in  ^hich  the  line  of  separation  runs  in 
the  general  direction  of  the  long  axis  of  the  bone.  This  form  of  fracture 
is  comparatively  rare  in  civil  life,  but  is  frequently  met  with  as  a  result  of 
gunshot  injur}^,  especially  since  the  general  introduction  into  warfare  of 
the  improved  conoidal  ball.  Longitudinal  fractures  commonly  occur  in 
the  shafts  of  long  bones,  and  usually  do  not  extend  beyond  the  epiphyseal 
lines,  though  occasionally  they  pass  through  the  epiphyses  into  the  neigh- 
boring joints.  Several  other  divisions  are  made  by  French  writers,  accord- 
ing to  the  peculiar  form  of  the  fracture,  but  the  above  are  sufficient  for 
practical  purposes. 

Separation  of  Epiphyses  This  is  a  form  of  injury  which  may 

fairly  be  classed  among  fractures,  the  symptoms  and  treatment  of  the  two 
sets  of  cases  being  pretty  much  the  same.  Separation  of  an  epiphysis  may 
take  place  at  either  end  of  the  humerus,  the  femur,  or  the  tibia,  and  at  the 
lower  extremity  of  the  radius  ;  it  is  also  frequently  seen  in  the  case  of  cer- 
tain bony  ])rocesses,  as  the  acromion  and  olecranon  ;  while  in  certain  flat 
bones,  as  the  sternum  and  os  innominatum,  similar  injuries  are  met  with, 


Deformity  resuUing  from  iujury  of  radial  epiphysis  in  childhood.   (From  a  patient  in  the 
Episcopal  Hospital). 

consisting  in  a  separation  of  the  osseous  structure  into  its  original  con- 
stituent parts,  in  the  lines  of  cartilaginous  junction.  Epiphyseal  separation 
can  of  course  only  occur  before  complete  ossification  has  taken  place  ;  hence, 
in  the  long  bones  it  is  not  met  with  be3^ond  the  age  of  twenty  or  twenty- 
one,  though  in  other  situations,  as  in  the  acromion,  it  may  occur  at  a  much 
later  period.    The  direction  of  an  epiphyseal  separation  is  transverse,  and 


Fig.  112. 
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from  the  proximity  of  the  epiphyseal  lines  to  the  articulations  these  injuries 
are  liable  to  be  confounded  with  dislocations.  The  diagnosis  in  such  cases 
can  usually  be  made  by  taking  care,  in  the  examination,  to  grasp  the 
epiphysis  itself  firmly  with  one  hand,  while  the  other  exercises  the  move- 
ments of  flexion,  rotation,  etc.,  when,  if  the  case  be  one  of  separated 
epiphysis,  the  lesion  can  readily  be  recognized  as  being  above  or  below 
the  line  of  the  joint,  as  the  case  may  be.  Epiphyseal  injuries  are  apt  to  be 
followed  by  arrest  of  growth  of  the  affected  bone,  and  thus  sometimes  cause 
great  deformity,  as  shown  in  Fig.  112. 

Symptoms  of  Fracture. 

Deformity  The  most  prominent,  and  one  of  the  most  characteristic 

symptoms  of  fracture,  is  deformity  or  displacement.  The  Causes  of  Dis-  , 
placement,  in  cases  of  fracture,  have  been  the  subject  of  much  dispute  among 
systematic  writers.  Without  entering  into  a  minute  discussion  of  this 
matter,  I  may  say,  in  general  terms,  that  the  causes  of  displacement  are 
fourfold,  viz.,  1,  the  force  that  produces  the  fracture  ;  2,  the  action  of  sur- 
rounding muscles;  3,  the  weight  of  the  limb  below  the  seat  of  fracture; 
and  4,  the  natural  elasticity  and  resiliency  of  the  ligaments  and  other  soft 
tissues  above  the  seat  of  fracture. 

1 .  Deformity  from  the  influence  of  the  fracturing  force  is  seen  in  cases 
of  depressed  fracture  of  the  skull,  in  cases  of  partial  fracture  of  the  clavicle 
with  inward  angular  deformity,  and  in  cases  of  impacted  fracture  generally. 

2.  Muscular  action  is  the  most  common  cause  of  displacement  in  cases 
of  fracture.  It  is  seen  in  the  shortening  wiiich  accompanies  almost  all 
fractures  of  the  extremities,  and  in  the  rotatory  displacement  common  in 
fractures  of  the  femur,  radius,  etc.  It  is  the  chief  if  not  the  sole  cause  of  dis- 
placement in  cases  in  which  the  fracture  itself  has  been  caused  by  muscular 
action,  as  in  fractures  of  the  patella  or  olecranon.  Beside  the  ordinary 
contraction  of  the  muscles  around  the  seat  of  fracture,  there  is  often  a  spas- 
modic condition  induced  by  the  irritation  caused  b}^  sharp  fragments  of  the 
broken  bone. 

3.  Displacement  by  the  tveight  of  the  limb  below  the  seat  of  fracture,  is 
seen  in  the  dropping  of  the  arm  and  shoulder,  in  cases  of  fractured  acromion 
or  fractured  clavicle.  It  assists  the  action  of  the  rotator  muscles,  in  pro- 
ducing eversion  of  the  foot,  in  fractures  of  the  lower  extremity. 

4.  Finally,  the  natural  elasticity  of  the  soft  tissues  above  the  seat  of  frac- 
ture, is  seen  as  a  cause  of  deformity  in  the  projection  of  the  inner  fragment 
of  a  fractured  clavicle,  when,  as  pointed  out  by  Anger,  the  weight  of  the  arm 
being  taken  off  by  the  fracture,  the  inner  end  of  the  clavicle  is  jerked  upwards 
by  the  normal  resiliency  of  its  ligamentous  and  other  attachments. 

Direction  of  Displacement. — The  displacement  in  eases  of  fracture  mav 
take  place  in  various  directions;  thus,  there  may  be  angular,  transverse, 
longitudinal,  or  rotatory  displacement. 

1.  Angidar  displacement  is  usually  due  in  the  first  place  to  the  action  of 
the  fracturing  force,  but  is  kept  up  or  may  be  originally  produced  by  mus- 
cular action.  Thus,  in  fracture  of  the  thigh  there  is  often  an  angular  dis- 
placement outwards  and  forwards,  due  to  the  fact  that  the  most  powerful 
of  the  femoral  muscles  are  those  on  the  back  and  inner  side  of  the  limb. 
This  is  the  form  of  displacement  met  with  in  partial  or  "green-stick"  frac- 
tures, and  it  may  also  accompany  oblique  or  comminuted  fractures,  or  those 
in  which  there  is  impaction. 

2.  Transverse  displacement  is  comparatively  rare ;  it  occurs  principally 
in  cases  of  serrated  fracture  of  the  long  bones,  in  which  the  separation  has 
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not  been  sufficient  to  allow  overlapping  from  muscular  contraction.  It  is 
also  met  with  in  fractures  connected  with  joints,  as  in  splitting  fractures  of 
the  condyles  of  the  humerus  or  femur. 

3.  Longitudinal  displacement  is  displacement  in  the  direction  of  the  long 
axis  of  the  bone  at  the  point  of  fracture.  It  may  consist  in  shortening,  or 
in  lengthening.  Shortening  occurs  principally  in  oblique  fractures  of  the 
long  bones,  and  is  due  to  muscular  action,  often  assisted  by  the  nature  of 
the  fracture,  which  allows  one  fragment  to  slide  upon  the  other  as  upon  an 
inclined  i)lane.  AVhen  the  shortening  is  so  great  that  the  upper  end  of  the 
distal  fragment  is  drawn  above  the  lower  end  of  the  ])roximal  fragment, 
there  is  said  to  be  overlapping,  and  the  more  prominent  fragment  is  said  to 
ride  the  other.  The  overlapping  often  amounts,  in  fracture  of  the  thigh,  to 
several  inches.  Another  form  of  shortening  is  due  to  impaction  ;  tliis  is 
often  seen  in  fracture  of  the  cervix  femoris,  the  shortening  being  principally 
in  the  direction  of  the  axis  of  the  neck  of  the  bone,  not  of  its  shaft;  hence 
the  deformity  in  such  a  case  is  comparatively  slight.  The  form  of  longi- 
tudinal displacement  which  consists  in  lengthening,  is  chiefly  seen  in  cases 
of  fractured  patella,  fractured  olecranon,  fractured  calcaneum,  etc.,  in  which 
the  fragments  are  often  widel}'  separated  by  muscular  action  ;  it  is,  however, 
as  pointed  out  by  Malgaigne,  occasionally  met  with  in  fractures  of  the 
articular  extremities  of  the  long  bones,  as  of  the  fibula,  when  it  is  a  secondary 
condition  dependent  on  antecedent  rotatory  displacement. 

4.  Rotatory  displacement  consists  in  one  of  the  fragments  being  twisted 
upon  its  own  axis ;  this  form  of  displacement  may  be  due  to  muscular  action, 
or  to  the  weight  of  the  limb  below  the  seat  of  fracture.  This  displacement 
is  constantly  seen  in  fracture  of  the  upper  part  of  the  femur,  when  the  lower 
fragment  is  rotated  outwards  by  the  powerful  external  rotator  muscles  of 
the  thigh;  in  fracture  of  the  bones  of  the  leg,  by  the  action  of  the  same 
muscles,  the  vpper  fragments,  moving  with  the  femur,  are  subjected  to 
rotatory  displacement.  So  in  fracture  of  the  radius,  particularly  if  above 
the  insertion  of  the  pronator  radii  teres,  the  upper  fragment  is  usually 
rotated  outwards  by  the  biceps  and  supinator  brevis. 

Displacement  in  cases  of  fracture  may  be  confused  with  deformity  from 
other  causes;  thus  a  periosteal  node  or  an  exostosis  may  closely  simulate 
angular  displacement ;  shortening  may  result  from  old  joint-disease,  or  from 
contracted  tendons;  the  position  which  a  joint  assumes  when  the  seat  of 
sprain,  may  be  mistaken  for  rotatory  displacement;  while  the  transverse, 
or,  indeed,  any  of  the  varieties  of  displacement  may  be  due  to  dislocation 
and  not  to  fracture.  Hence  the  surgeon,  in  making  his  diagnosis,  must 
not  rely  upon  the  appearances  presented  to  the  eye,  or  even  upon  mere  tac- 
tual examination.  The  limb  involved  should  be  carefully  and  repeatedly 
measured  between  known  fixed  points,  and  compared  with  the  correspond- 
ing unaffected  limb ;  and  in  cases  of  doubt,  not  only  the  injured  limb,  but 
the  bone  itself  should  be  accurately  measured  and  compared  with  its  fellow 
of  the  opposite  side. 

Mobility  is  often  a  striking  and  easily  recognized  symptom  of  fracture; 
the  part  which  gives  support  to  the  limb  is  broken,  and  the  limb  can  be 
lient  in  any  direction.  In  fractures,  however,  of  the  leg  or  forearm,  when 
but  one  of  the  two  bones  is  broken,  the  other  acts  as  a  splint,  and  hinders 
the  development  of  this  symptom;  again,  in  serrated,  and  especially  in 
impacted  fractures,  there  will  often  be  no  undue  mobility;  or  the  swelling 
of  the  soft  parts  may  be  so  great  as  to  render  the  mobility  of  a  fracture, 
especially  if  near  a  joint,  difficult  of  recognition.  On  the  other  hand,  dislo- 
cation, which  is  usually  characterized  by  immobility  of  the  affected  joint, 
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may,  if  there  be  much  destruction  of  the  articular  ligaments,  be  accompanied 
by  positive  increase  of  mobility,  and  thus  simulate  fracture.  J3ut  in  the 
continuity  of  a  bone,  at  a  distance  from  its  articular  extremities,  mobility, 
when  present,  is  a  sign  of  the  greatest  value,  and  may,  indeed,  be  con- 
sidered as  almost  pathognomonic. 

Crepitus  is  another  symptom  of  great  importance,  and  when  existing 
in  connection  with  undue  mobility,  maybe  looked  upon  as  establishing  the 
presence  of  fracture.  Crepitus  or  crepitation  is  the  grating  sensation  pro- 
duced by  rubbing  together  the  rough  ends  of  the  fragments.  It  is  felt  as 
well  as  heard,  and  is  usually  recognized  without  difficulty;  it  must  not  ))e 
mistaken  for  the  grating  produced  by  moving  diseased  joints,  nor  for  the 
crackling  due  to  efllusion  in  the  tendinous  sheaths,  nor  yet  for  the  crepita- 
tion of  traumatic  emphysema,  each  of  which  conditions  may,  under  certain 
circumstances,  closely  simulate  the  true  crepitus  of  fracture.  The  diagnosis 
might,  perhaps,  be  aided  in  such  cases,  as  suggested  by  Lisfranc,  and  more 
recently  by  Laughlin,  of  Indiana,  by  the  use  of  the  stethoscope.  The  non- 
existence of  crepitus  is  no  evidence  that  a  bone  is  not  broken,  and  its  ab- 
sence may  be  due  to  several  causes :  thus,  the  fragments  may  overlap  to 
such  a  degree  that  their  rough  ends  are  not  in  contact — a  condition  often 
met  with  in  fracture  of  the  thigh,  when  it  is  necessary  for  an  assistant  to 
make  extension  before  the  fragments  can  be  brought  together  and  crepitus 
produced;  or  the  fragments  may  be  widely  separated — as  in  cases  of  frac- 
tured patella ;  or  a  portion  of  muscular  tissue  may  be  caught  between 
the  fragments,  and  prevent  crepitus.  In  partial  fracture,  there  is  no 
crepitus ;  nor  in  impacted  fracture,  as  long  as  the  impaction  continues. 

Pain  and  Tenderness  are  symptoms  of  fracture,  but  may  be  equally 
due  to  so  many  other  causes,  that  they  cannot  be  considered  as  diagnostic. 
In  some  cases,  however,  persistent  localized  tenderness  is  a  sign  of  some 
value,  especially  in  cases  of  partial  or  impacted  fracture,  in  which  the  more 
characteristic  symptoms  are  absent. 

Loss  of  Function  used  to  be  considered  an  important  symptom  of  frac- 
ture. Velpeau,  however,  showed  that  a  fractured  clavicle  interfered  with 
raising  the  arm  to  the  head,  merely  by  the  pain  caused  by  the  act ;  and  Gon- 
get,  a  French  ai'my  surgeon,  has  shown  the  same  thing  as  regards  the 
power  of  walking,  after  fracture  of  the  patella  {Rec.  de  Mem.  de  Med.,  de 
Chir.,  et  de  Phar.  Mil,  Mai,  1865,  p.  394).  I  have  myself  known  a  man 
with  fracture  of  both  bones  of  the  leg,  to  walk  about  the  ward,  when  under 
the  influence  of  mania  a  potu,  using  his  fracture-box  as  a  boot,  and  appar- 
ently not  feeling  any  inconvenience  from  his  injury. 

Muscular  Spasm  is  not  an  unfrequent  accompaniment  of  fracture, 
though,  of  course,  in  no  degree  a  diagnostic  symptom ;  it  is  produced  by  a 
reflex  condition,  due  to  the  irritation  produced  by  the  sharp  extremities  of 
the  fragments. 

Numbness  is  occasionally  met  with  in  cases  of  fracture,  and  is  produced 
by  simultaneous  injury,  or  subsequent  compression,  of  neighboring  nerves. 

Extravasation  and  Ecchymosis,  to  a  greater  or  less  extent,  occur 
in  almost  every  case  of  fracture  :  the  degree  of  ecchymosis  is  often  much 
greater  after  a  few  days,  than  when  the  injury  is  first  received,  and  may 
then  (especially  if  accompanied  by  much  vesication,  as  it  is  apt  to  be  if  the 


DIAGNOSIS   OF  FRACTURE. 


231 


soft  parts  have  been  much  bruised)  be  mistaken  by  a  hasty  observer  for 
incipient  gangrene.  When  extravasation  proceeds  from  a  ruptured  artery, 
giving  rise  to  a  traumatic  aneurism,  it  constitutes  a  very  serious  compli- 
cation of  fracture.  When  the  extravasation  reaches  to  the  neighboring 
joints,  intra-articular  effusion  results,  as  pointed  out  by  Gosselin,  from 
irritation  of  the  outer  surface  of  the  synovial  capsule ;  this  symptom  is, 
therefore,  usually  met  with  some  hours  or  even  days  after  the  occurrence 
of  the  fracture. 

Diagnosis  of  Fracture. 

The  diagnosis  of  fracture  can  usually  be  made  without  much  difficulty 
by  attending  to  the  symptoms  above  enumerated,  the  first  three  of  which, 
when  coexisting,  may  indeed  be  considered  as  pathognomonic.  In  cases  of 
partial  and  of  impacted  fracture,  the  surgeon  has  not  the  evidence  fur- 
nished by  crepitus  and  mobility,  and  must  rely  upon  the  other  signs  of 
fracture,  especially  deformity  and  localized  tenderness.  Again,  in  cases 
where  but  one  of  several  bones  is  broken,  as  in  the  hand  or  foot,  the  diag- 
nosis is  more  obscure,  especially  if  there  be  much  swelling  of  the  soft  parts. 
In  such  a  case,  the  surgeon  carefully  explores  the  surface,  by  making  firm 
but  gentle  pressure  upon  each  part  in  succession,  and  is  thus  enabled  to 
detect  any  abnormal  prominence,  and  often  to  elicit  crepitus  which  could 
not  otherwise  be  oljtained.  If  the  metacarpus  or  metatarsus  be  involved, 
each  bone  should  be  successively  grasped  by  its  extremities,  and  so  mani- 
pulated as  to  render  evident  any  fracture  which  may  be  present.  As  it  is 
of  great  importance  in  any  case  of  suspected  fracture  that  the  surgeon 
should  arrive  at  a  correct  diagnosis,  his  examination  should  always  be 
made  deliberately  and  systematically.  The  deformity,  mobility,  impair- 
ment of  function,  pain,  etc.,  should  be  successively  noted,  befon;  proceed- 
ing to  the  manual  examination  which  is  to  determine  the  existence  or  non- 
existence of  crepitus.  In  this  final  part  of  the  investigation,  preliminary 
extension  being  made  by  an  assistant,  if  necessary,  the  surgeon  grasps  the 
limb  above  and  below  the  suspected  seat  of  fracture  firmly — so  that  he 
controls  the  bone  as  well  as  the  flesh,  and  gently  moves  his  hands  in 
various  directions,  so  that  if  there  be  a  fracture,  the  ends  of  the  frag- 
ments must  rub  against  each  other.  It  is  scarcely  necessary  to  say  that, 
in  this  examination,  all  rough  and  needless  manipulation  is  to  be  positively 
interdicted.  If  true  bony  crepitus  be  once  elicited,  it  is  sufficient,  in  con- 
nection with  the  other  symptoms,  to  establish  the  diagnosis ;  and  nothing- 
can  be  more  reprehensible  than  for  a  surgeon  to  persist,  in  spite  of  the  pain 
thereby  caused,  in  endeavoring  again  and  again  to  renew  this  evidence, 
thus  appearing  more  anxious  to  make  a  clinical  demonstration  for  himself 
or  for  the  bystanders,  than  to  relieve  the  sufferings  of  his  patient.  The 
detection  of  crepitus  may,  as  already  mentioned,  sometimes  be  facilitated 
by  having  recourse  to  auscultation. 

The  examination  of  a  case  of  suspected  fracture  should  be  made  as  soon 
as  possible  after  the  time  of  reception  of  the  injury,  as  the  diagnosis  is  then 
more  easy  than  if  oedema  and  inflammatory  swelling  have  already  occurred. 
If,  however,  the  surgeon  do  not  see  the  case  in  an  early  stage,  it  is  often 
judicious  to  defer  any  minute  examination,  treating  the  case  as  one  of 
fracture  until  the  swelling  has  subsided,  when,  if  there  be  really  no  bone 
broken,  at  least  no  harm  will  have  been  done  by  the  delay.  Or,  if  for  any 
reason  it  were  important  to  ascertain  the  nature  of  the  case  at  once,  the 
plan  recommended  by  Rizet,  a  French  army  surgeon,  might  be  tried.  This 
plan  consists  in  endeavoring  to  disperse  the  swelling  by  systematic  friction 
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and  kneading  (massage),  in  the  course  of  which  proceeding,  the  fracture,  if 
there  be  one,  will  become  evident.  Under  certain  circumstances,  the  use 
of  an  anaesthetic  would  be  justifiable,  in  order  to  facilitate  the  diagnosis 
(see  page  H).' 

In  any  case  of  doubt,  it  is  safe  to  presume  that  the  worst  has  occurred, 
and  to  treat  the  case  as  one  of  fracture.  It  is  remarkable  what  severe  injuries 
of  bone  may  exist,  and  yet,  for  a  time  at  least,  escape  attention;  Mr. 
Erichsen  gives  a  remarkatjle  case  of  compound  comminuted  fracture  of  the 
humerus,  which,  though  carefully  examined  by  himself  and  others,  was  not 
detected  until  the  eighth  day,  and  I  can  myself  recall  a  case  in  the  Penn- 
sylvania Hospital,  in  which  the  swelling  of  the  part  prevented  the  recog- 
nition of  anything  further  than  that  the  patient  had  a  fracture  of  both 
tibia  and  fibula,  and  yet  in  which  (death  taking  place  soon  after  from  mania 
a  potu)  an  autopsy  showed  that  the  bones  were  broken  into  at  least  a  dozen 
fragments. 

Process  of  Union  in  Fractured  Bones. 

In  order  to  understand  the  process  of  repair  after  fractures,  it  will  be 
necessary  to  pause  for  a  few  moments  to  consider  the  natural  process  of 
growth  and  maintenance  of  bone  in  its  normal  condition.  This  subject 
has  been  most  thoroughly  and  carefully  studied  by  Oilier,  of  Lyons,  to 
whose  elaborate  and  admirable  Treatise  on  the  Regeneration  of  Bones  I 
would  respectfully  refer  the  reader  for  a  detailed  exposition  of  the  whole 
subject  of  bone  pathology.  Bone  grows  in  length  by  the  development  of 
bone-cells  from  the  epiphyseal  cartilages,  or  cartilages  of  conjunction,  and 
in  thickness  by  the  development  of  bone-cells  from  the  inner  or  osteo-genetic 
layer  of  the  periosteum ;  while  this  peripheral  thickening  is  going  on,  there 
is  a  simultaneous  conversion  of  the  innermost  layers  of  bone  into  medulla 
or  marrow,  and  hence  the  medullary  cavity  enlarges  as  the  bone  grows. 
Turning  now  to  consider  the  effects  of  any  traumatic  irritation  upon  the 
constituents  of  bone,  we  find  the  various  nutritive  and  formative  changes 
which  were  described  as  parts  of  the  inflammatory  process  (see  Chap.  I.), 
taking  place  in  the  periosteum,  the  bone-tissue  proper,  and  the  medulla. 
Direct  irritation  of  either  periosteum  or  medulla  is  apt  to  result  in  giving 
rise  to  what  was  described  as  the  second  formative  change  of  inflammation, 
the  formation  of  pus,  or  suppuration:  indirect  \vv\i?Li\oxi,  however,  whether 
propagated  from  the  bone  or  from  the  external  soft  parts,  gives  rise 
(usually)  only  to  the  earlier  changes,  viz.,  temporary  h^^pertroph}^  and  the 
formation  of  lymph.  In  the  case  of  the  periosteum,  the  effect  of  propa- 
gated traumatic  irritation  is  to  cause  a  hyperplasia  of  the  deep  or  osteo- 
genetic  layer,  manifested  by  swelling,  and  ultimately  resulting  in  an 
increased  production  of  new  bone;  in  the  marrow,  the  irritation,  if  not 
excessive,  results  in  induration  and  a  local  retrograde  metamorphosis  into 
bone.  Finally  the  bone-tissue  itself  responds  to  the  stimulus,  and  becomes 
medullized  (assuming  the  character  of  granulations),  proliferation  of  its 
cells  takes  place,  and  hypertrophy,  temporary  or  permanent,  results,  with 
(if  the  irritation  continue)  the  various  changes  which  will  be  hereafter 
considered  under  the  head  of  osteitis.  These  are  not  mere  theoretical 
views,  but  have  been  adopted  by  Oilier  after  numerous  carefully  conducted 

'  Grossich  declares  that  in  every  case  of  fracture  (or  other  bone-lesion),  the  urine 
contains  an  excess  of  indican,  and  suggests  that  this  should  be  looked  for  in  any 
doubtful  case. 
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and  often  repeated  experiments  upon  the  lower  animals,  as  well  as  after 
extended  clinical  observation.* 

Taking  now  the  simplest  case  of  fracture — an  intra-periosfeal  fracture, 
so  called — the  process  of  repair  can  be  seen  at  a  glance.  The  traumatic 
irritation  propagated  from  the  broken  bone  causes  swelling  of  the  perios- 
teum, active  proliferation,  and  formation  of  a  sheath  of  now  bone  around 
the  seat  of  fracture;  this  is  the  "  en  shea  thing'' ^  or  "  ring  callus^^  oi'  aur- 
gical  writers.  At  the  same  time  the  medulla  feels  the  effect  of  the  irritation, 
becomes  hardened  and  partially  ossified  ;  this  constitutes  the  "interior^^  or 
"pin  callus.''^  Lastly,  the  osseous  tissue  itself  undergoes  cell  proliferation, 
and  union  of  the  fragments  takes  place,  imilatis  mutandis,  precisely  by  the 
same  process  that  we  have  already  studied  in  considering  wounds  of  the 
soft  tissues.  The  new  material  which  is  thus  developed  between  the  frag- 
ments themselves,  constitutes  what  Dupuytren  called  the  intermexliate, 
permanent,  or  definitive  callus,  in  contradistinction  to  the  ensheathing  and 
interior  forms  of  callus,  which  are  temporary  or  provisional. 

This  explanation  is  applicable  to  the  process  of  repair  as  seen  in  every 
variety  of  fracture.  The  new  formations  from  the  periosteum  and  medulla 
gradually  disappear,  the  ensheathing  callus  is  partly  absorbed  and  partly 
incorporated  in  the  bone,  in  the  process  of  its  normal  maintenance,  while 
the  ossified  medulla,  or  interior  callus,  undergoes  rarefaction  and  medul- 
lization,  so  that  in  time  the  continuity  of  the  marrow  cavity  is  again 
restored,  and  the  whole  bone  resumes  its  pristine  appearance.  In  the  case 
of  fracture  unaccompanied  by  displacement,  the  periosteal  and  nu^dullary 
new  formations  may  be  so  small  in  amount,  and  so  temporary  in  duration, 
as  to  escape  observation  ;  this  is  seen  in  certain  serrated,  impacted,  and 
partial  fractures,  and  is  often  spoken  of  as  union  by  intermediate  callus 
alone.  On  the  other  hand,  the  fragments  themselves  sometimes  fail  to 
unite,  the  sole  bond  of  union  being  the  provisional  (though  in  these  cases 
not  temporary)  callus,  resulting  from  the  action  of  the  periosteum  or 
medulla.  In  cases  in  which  there  is  great  displacement,  especially  in 
neglected  fractures  of  the  thigh,  very  large  and  thick  bands  of  callus  are 
often  seen,  stretching  across  and  uniting  the  fragments  which  are  them- 
selves widely  separated.  The  time  occupied  by  the  process  of  repair  varies, 
of  course,  according  to  the  size  of  the  fractured  bone  and  other  extraneous 
circumstances.  For  the  first  few  days,  no  apparent  change  occurs  in  the 
neighborhood  of  the  fracture,  nature  being  apparently  engaged  in  repairing 
the  injury  of  the  soft  parts,  causing  the  absorption  of  effused  blood,  etc. 
The  formation  of  the  provisional  callus  usually  begins  during  the  second 
week,  and  l)y  the  end  of  the  third  or  fourth  week  this  new  structure  has 

■  It  is  but  right  to  say  that  a  different  explanation  is  given  by  Billrotli  ;  according 
to  this  distinguished  surgeon  and  pathologist,  the  periosteum  possesses  no  peculiar 
osteo-genetic  power,  and  the  formation  of  callus  is  due  not  to  proliferation  of  pre- 
viously existing  cells,  but  to  an  accunuilation  of  wandering  cells,  Avhich,  following 
Cohnheim,  he  looks  upon  as  white  blood-corpuscles  escaped  from  the  vessels.  The 
same  ditterence  of  opinion,  in  fact,  prevails  with  regard  to  the  pathology  of  inflamma- 
tion and  repair  in  the  osseous  tissues,  that  has  already  been  noted  with  regard  to 
those  processes  in  the  soft  structures  of  tiie  body.  According  to  Feltz,  bone,  perios- 
teum, and  mfidulla,  are  all  restored  by  means  of  an  "  embryn-plastic"  tissue,  which 
differs  from  the  connective  and  medullary  tissues,  but  is  of  an  embryonic  character 
analogous  to  that  met  with  in  foetal  life,  and  probably  results  from  a  "direct  gene- 
sis," (Robin,  Joiiin.  de  I'Anat.,  etc.,  Juillet-Aoftt,  187t).)  Dr,  H.  0.  Marcy  believes 
that  the  periosteum  is  destroyed  at  the  seat  of  fracture,  and  that  repair  takes  place 
by  exudation  of  "plastic  or  germinal  material"  and  the  formation  of  a  new  perios- 
teum, J.  Greig  Smith  (Journ.  of  Aiiut.  and  Physiol.,  ,Jan.  1882)  believes  that  true 
bone  is  developed,  in  cases  of  fracture,  by  the  medullary  structure,  but  that  the 
change  in  the  periosteum  is  rather  calcification  than  true  ossification. 
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commonly  attained  sufficient  bulk  and  strength  to  prevent  displacement  by 
any  moderate  degree  of  force.  The  definitive  union  of  the  fragments  is 
not  completed  until  a  later  period — sometimes  many  months  subsequently. 
In  certain  situations,  or  under  certain  circumstances  which  will  be  con- 
sidered hereafter,  bony  union  does  not  take  place,  and  the  fragments  are 
connected  by  fibrous  tissue  only.  In  cases  of  compound  fracture,  the  pro- 
cess of  union,  though  the  same,  is  much  slower  in  its  progress,  being  delayed 
by  the  occurrence  of  granulation,  of  suppuration,  and  often  of  necrosis, 
and  presenting  similar  differences  to  those  which  are  observed  in  the  heal- 
ing of  open,  as  compared  with  that  of  subcutaneous  wounds.  Cartilage 
is  occasionally  met  with  in  callus ;  it  is,  however,  but  a  temporarj^  con- 
stituent, due  to  excess  of  irritation.  Separated  epiphyses  unite  as  frac- 
tured bones  :  the  part  usually  remains  permanently  thickened,  while,  from 
the  injury  to  the  cartilage  of  conjunction,  the  growth  of  the  bone  in  length 
is  permanently  interfered  with.  (See  Fig.  112.)  For  further  information 
on  the  interesting  subject  of  the  repair  of  bones  after  fracture,  I  would 
respectfully  refer  the  reader  to  the  writings  of  Dupuytren,  Malgaigne, 
Stanley,  and  Paget,  but  especially  to  the  work  of  Oilier,  already  referred  to. 

Treatment  of  Fractures. 

The  general  indications  to  be  met,  in  the  treatment  of  all  fractures,  may 
be  said  to  be — 1,  to  reduce  or  set  the  fracture  as  soon  as  possible  ;  2,  to 
prevent  a  recurrence  of  displacement ;  and  3,  to  see  to  the  well-doing  of 
the  part  affected,  and  to  look  after  the  constitutional  condition  of  the  patient. 
I  shall  first  consider  the  general  principles  which  should  guide  the  surgeon 
in  the  treatment  of  sim|)le  fractures,  then  the  modifications  of  treatment 
required  b\'  the  principal  complications  of  simple  fracture,  and  finally  the 
treatment  of  compound  fractures. 

Treatment  of  Simple  Fractures  Fractures  are  often  met  with 

at  a  distance  from  home,  and  in  localities  where  no  surgical  appliances  are 
at  hand,  and  where  no  treatment  can  be  satisfactorily  carried  out.  Under 
such  circumstances,  it  becomes  necessary  for  the  surgeon  to  attend,  in  the 
first  place,  to  the  transportation  of  his  patient.  If  the  fracture  be  in  the 
upper  extremity,  it  may  be  sufficient  to  support  the  injured  limb  in  a  broad 
sling  made  from  handkerchiefs,  when  the  patient  can  ride  or  even  walk  a 
short  distance  without  much  inconvenience  ;  if  the  fracture  be  in  the  lower 
extremity,  it  Mill  be  necessary  for  the  patient  to  be  carried  upon  a  sofa,  or 
litter  extemporized  from  boards,  a  window-shutter,  etc.  If  a  mattress 
cannot  be  obtained,  the  patient's  head  and  the  broken  limb  may  be  supported 
on  any  old  cloths  that  can  be  procured,  or  upon  straw.  Temporary  splints 
may  sometimes  be  formed  from  the  bark  of  trees,  or  made  by  laying 
together  three  or  four  thicknesses  of  folded  straw  or  rushes.  The  limb 
should  be  laid  in  as  easy  a  position  as  possible,  and  the  litter  borne  deliber- 
ately, but  with  a  firm  step ;  it  is  usually  recommended  that  the  bearers 
should  be  instructed  to  step  off  with  alternate  feet,  as  it  is  said  that  thus 
less  vibration  is  communicated  to  the  litter.  Before  the  patienj:  is  removed 
from  the  litter,  the  surgeon  should  see  that  a  suitable  bed  has  been  pre- 
pared. Various  fracture-beds  have  been  invented  by  surgeons,  amongst 
the  most  ingenious  being  those  of  Daniels,  Burges,  Coates,  and  Hewson, 
but,  for  practical  purposes,  I  know  of  nothing  better  than  a  simple,  per- 
forated, hard  mattress,  with  a  pad  accurately  fitting  the  perforation,  and  a 
pan  which  slides  in  a  frame-work  beneath  a  corresponding  opening  in  the 
bedstead  ;  the  latter  should  be  provided  with  strong  wooden  or  metallic 
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slats,  so  as  to  furnish  an  even  surface  and  secure  firmness  and  rij^idity  to 
the  whole  arrang-ement.  The  lower  sheet  must,  of  course,  be  also  per- 
forated, and  should  be  secured  to  the  mattress  so  as  not  to  form  ridges 
under  the  patient's  body.  If  a  fracture-bed  cannot  be  procured,  an  ordi- 
nary bedstead  with  a  hard  mattress  may  be  used,  in  which  case  a  bed-pan 
must  be  employed  to  receive  the  fecal  evacuations. 

These  preliminary  matters  having  been  attended  to,  and  the  patient  being 
in  bed  (if  the  fracture  be  in  the  lower  extremity),  the  surgeon  removes  the 
clothing  as  gently  as  possible,  and  exposes  the  injured  part  and  the  corres- 
ponding part  of  the  opposite  side.  He  then,  by  a  careful  and  methodical 
examination,  proceeds  to  satisfy  himself  as  to  the  nature  and  extent  of  the 
injury,  and  then,  replacing  the  limb  in  an  easy  position,  prepares  his  splints 
and  bandages  before  attempting  to  reduce  the  fracture. 

1.  Reduction,  or  Setting  the  Fracture,  consists  in  replacing  the  fragments 
by  manipulation  as  nearly  as  possible  in  their  normal  position,  as  regards 
each  other.  I  say  advisedly  "as  nearly  as  possible,"  for  I  believe,  with 
Prof.  Hamilton,  that  it  is  only  in  exceptional  cases  that  the  displacement  of 
fracture  can  be  entirely  overcome.  Reduction  should  be  effected  a.s  soon  as 
possible,  for  the  reason  that  it  is  much  easier  to  the  surgeon,  and  much  less 
painful  to  the  patient,  if  done  before  the  development  of  inflammation ;  if, 
however,  the  patient  is  not  seen  until  a  later  period,  or  if  displacement 
should,  from  any  cause,  have  recurred,  the  surgeon  need  not  hesitate  at  any 
stage  of  the  case  to  effect  as  perfect  reduction  as  he  can,  for  the  slight  addi- 
tional irritation  thus  produced  will  be  of  much  less  consequence  than  the 
evils  which  would  result  from  continued  displacement.  Reduction  should 
be  effected  bi/  the  hands  alone;  no  mechanical  contrivance  should  be  used 
to  give  increased  force,  lest  serious  mischief  to  the  already  lacerated  tissues 
should  be  produced.  In  the  immense  majority  of  cases,  little  or  no  force 
will  be  required,  it  being  sufficient  to  place  the  limb  in  such  a  position  as  to 
relax  the  displacing  muscles,  when  the  bones  will  fall  into  position  of  them- 
selves. Even  in  fracture  of  the  femur,  in  which  extension  is  commonly 
necessary  to  effect  reduction,  it  is  a  good  rule  that  no  more  force  should  be 
used  than  can  be  applied  with  the  hands  alone.  In  cases  in  which  one  or 
both  fragments  are  embedded  in  the  muscular  tissue,  or  in  which,  from  any 
other  cause,  there  is  great  muscular  resistance,  it  may  be  justifiable  to  employ 
anaesthesia  as  an  aid  to  reduction. 

2.  To  Prevent  the  Recurrence  of  Displacement,  the  surgeon  makes  use 
of  various  forms  of  apparatus,  splints,  bandages,  etc.  It  is  often  very  dif- 
ficult to  maintain  reduction  during  the  first  few  days,  on  account  of  the 
spasmodic  action  of  the  muscles  constantly  reproducing  the  deformity;  but 
the  tendency  to  spasm  gradually  passes  off",  so  that  by  constant  attention 
and  careful  dressing  during  the  early  stage  of  the  treatment,  it  is  ahDost 
always  possible  to  obtain  such  accurate  apposition  of  the  fragments,  as  will 
secure  a  well-shaped  and  us(!ful  limb,  though  probably  not  one  absolutely 
free  from  deformity.  The  different  forms  of  bandage  used  by  surgeons, 
and  their  modes  of  application,  were  considered  in  the  chapter  on  Minor 
Surgery ;  the  splints  and  special  apparatus  employed,  will  be  described  in 
discussing  fractures  of  the  several  bones.  Suffice  it  to  say  here,  that  the 
surgeon  should  aim  to  use  as  simple  apparatus  as  possible ;  plain  and  light 
splints  of  wood,  pasteboard,  wires,'  or  thin  metal,  such  as  can  be  made  by 
any  carpenter  or  blacksmith,  are,  I  think,  in  every  way  preferable  to  the 
elaborate  and  complicated  appliances  which  have  been,  from  time  to  time, 

•  Surgeon-Major  Porter,  of  the  Medical  School  at  Netley,  suggests  that,  in  military 
practice,  splints  might  be  readily  made  from  aliandoned  telegraph,  wire.  Mr.  Pye 
recommends  splints  made  from  corrugated  paper. 
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recommended  foi*  the  treatment  of  fractures.  Straight  and  anguhir  splints, 
made  of  smooth  half-inch  boards,  for  the  upper  extremity,  straight  splints 
and  plain  fracture-boxes  with  soft  pillows  for  the  lower  extremity,  a  roll  of 
cotton-wadding-  or  of  tow  for  padding  splints,  or  bags  filled  with  bran  or 
sand  for  the  same  purpose,  a  few  pieces  of  binder's  board,  a  half  dozen  or 
a  dozen  roller  bandages,  a  few  yards  of  adhesive  plaster,  and  two  or  three 
bricks  for  use  in  making  "  Aveight  extension,"  constitute  an  armamentarium 
sufficient  for  the  treatment  of  almost  all  cases  of  fracture.  The  general 
principles  to  be  observed  in  the  use  of  splints  and  other  apparatus  may  be 
stated  as  follows : — 

(1)  They  are  to  be  used  as  means  of  retention  only,  not  of  reduction  or 
extension;  these  are  effected  by  the  surgeon's  hands,  and  splints  and  band- 
ages are  m'erely  to  prevent  the  recurrence  of  displacement. 

(2)  All  splints,  etc.,  should  be  firmly  and  evenly  padded,  so  as  not  to 
exert  injurious  pressure  on  the  bony  prominences  with  which  they  come  in 
contactj  while  at  the  same  time  the  padding  must  not  be  so  bulky  as  to 
render  the  splints  clumsy  or  unmanageable. 

(3)  Circular  compression  is  to  be  carefully  avoided,  as  swelling  is 
inevitable  after  a  fracture,  and  the  risk  of  gangrene  from  this  cause  is  by 
no  means  only  theoretical.  Hence,  as  a  rule,  in  the  early  stages  of  frac- 
ture, no  bandage  should  be  applied  beneath  the  splints. 

(4)  In  treating  fractures  of  the  shaft  of  a  bone,  the  nearest  joints  above 
and  below  should,  if  practicable,  be  fixed  by  the  splints  used;  if  the  fracture 
involve  an  articulation,  the  shafts  of  the  bones  which  form  the  joint  should 
themselves  be  so  fixed. 

(5)  When  a  fractui-e  is  properly  "put  up,"  unless  the  patient  suffer  so 
much  pain  as  to  render  it  probable  that  displacement  has  recurred,  or  that 
the  splints  are  pressing  unevenly,  the  dressing  should  not  be  disturbed  more 
than  absolutely  necessary.  It  is  a  good  rule  to  leave  the  fingers  or  toes 
exposed,  so  that  the  surgeon  can  by  them  judge  of  the  condition  of  the  cir- 
culation in  the  injured  limb;  and  if  they  appear  unduly  congested  or 
swollen,  the  dressings  should  be  at  once  removed,  and  reapplied  with  addi- 
tional precautions  against  gangrene.  If  a  case  do  well,  every  other  day  is 
quite  often  enough  te  renew  the  bandages  during  the  first  fortnight,  the 
interval  between  the  dressings  being  gradually  lengthened  after  that  time 
to  half  a  week,  and  finally  to  a  week.  At  the  same  time,  while  in  no  class 
of  cases  is  meddlesome  surgery  to  be  more  reprobated  than  in  this,  fractures 
should  be  invariably  looked  upon  as  cases  requiring  careful  and  continual 
watching,  and  a  patient  with  a  broken  bone  should  receive  from  his  sur- 
geon at  least  daily  visits,  until  after  the  subsidence  of  all  inflammatory 
symptoms. 

3.  The  third  indication  for  treatment  (see  p.  234)  brings  up  the  consid- 
eration of  the  various  accidents  which  may  arise  dutnng  the  management 
of  a  case  of  fracture.  Muscular  spasm  and  extravasation  are  such  con- 
stant accompaniments  of  fracture,  as  to  entitle  them  to  be  considered  as 
symptoms,  under  which  head  they  have  been  referred  to.  Spasm  is  best 
controlled  by  the  free  use  of  opium ;  moderate  compression  with  a  firm 
bandage  is  often  recommended,  but  is  a  somewhat  hazardous  remedv,  and 
should  be  used  with  great  caution.  Tenotomy  has  been  also  proposed  for 
this  purpose ;  but  I  can  .scarcely  conceive  of  a  case  in  which  its  use  would 
be  justifiable.  Extravasation,  if  moderate,  may  be  disregarded;  if  there 
be  much  contusion  and  vesication,  the  limb  should  be  simply  laid  on  a  pil- 
low, protected  by  oil-cloth,  while  evaporating  lotions  are  applied  until  the 
subsidence  of  inflammation  ;  if  large  vesicles  or  bullae  form,  they  should  be 
opened  with  the  point  of  a  lancet.    If  the  extravasation  proceed  from  the 
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rupture  of  a  large  artery,  the  case  will  require  special  treatment,  which 
will  be  considered  under  the  head  of  complications.  Embolism  by  parti- 
cles of  fat  is  an  occasional  complication  of  simple  fracture,  which  has  been 
already  referred  to  at  page  142. 

Gangrene  is  the  most  serious  accident  which  can  be  met  with  in  the 
treatment  of  a  simple  fracture,  and  may  be  due  either  to  arterial  obstruc- 
tion at  a  point  above  the  seat  of  fracture,  to  venous  obstruction  due  to 
swelling  of  the  part  or  to  tight  bandaging,  or  to  a  combination  of  these 
causes.  With  regard  to  tight- bandaging,  it  is  to  be  remembered  that  a 
bandage  may  seem  sufficiently  loose  when  applied,  and  yet  in  a  few  hours 
may  become  the  cause  of  great  constriction  from  subsequent  swelling  of 
the  limb;  hence  the  importance  of  vot  ajjpli/ing  a  bandage  beneath  the 
splints;  it  is,  as  remarked  by  Mr.  Erichsen,  almost  invariably  to  a  neglect 
of  this  rule  that  the  occurrence  of  gangrene  from  the  pressure  of  a  bandage 
is  due.  Especially  is  this  true  in  the  case  of  the  forearm,  in  fracture  of 
which  part  this  accident  most  often  occurs.  It  should  not  be  forgotten, 
however,  that  this  accident  may  be  partly  or  entirely  due  to  arterial  ob- 
struction, which  is,  of  course,  an  unavoidable  occurrence;  hence  we  should 
not  be  too  hasty  in  accusing  a  fellow-practitioner  of  malpractice  on  account 
of  such  an  accident,  for  it  may  be  really  due,  at  least  in  some  measure,  to 


causes  entirely  beyond  control.  The  treatment  of  gangrene  occurring 
under  such  circumstances  must  vary  according  to  its  nature  and  extent ; 
if  it  be  due  to  constriction,  and  the  sui'geon  fortunately  discover  it  in  time, 
he  must  instantly  remove  the  bandage,  when  possibly  the  patient  may 
escape  with  superficial  sloughing.  If  complete  gangrene  have  occurred, 
amputation,  of  course,  becomes  necessary  ;  if  the  disease  show  a  disposition 
to  self-limitation,  the  surgeon  may  await  the  formation  of  the  lines  of  de- 
marcation and  separation ;  but  if  the  gangrene  be  of  the  rapidly  spreading 
traumatic  variety  (p.  153),  immediate  removal  of  the  Hmb  must  be  practised 
at  a  point  above  the  furthest  limits  of  the  disease.  In  the  former  case  a 
favorable  result  may  be  anticipated,  but  under  the  latter  circumstances  the 
patient  is  apt  to  sink  after  the  operation,  as  happened  in  a  case  in  which 
some  years  since  I  amputated  at  the  shoulder-joint,  for  spreading  gangrene 
following  a  badly  treated  fracture  of  the  forearm. 

The  other  accidents  which  occur  during  the  treatment  of  fractures,  can- 
not be  considered  as  peculiar  to  these  injuries.  Thus  there  may  be  excessive 
inflammation,  followed  by  abscess  or  sloughing,  surgical  fever,  traumatic 
delirium,  tetanus,  erysipelas,  or  pyaemia.  In  old  persons  the  confinement 
to  bed  required  in  the  ordinary  treatment  of  fractures  may  produce  pul- 
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monary  or  cerebral  cong-estion ;  hence  the  advantage  in  such  cases  of  using 
the  plaster-of-Paris  bandage  or  other  immovable  apparatus,  which  may 
enable  the  patient  to  get  about  as  soon  as  possible. 

In  renewing  the  dressings  of  a  fracture,  the  limb  should  be  firmly  and 
carefully  held  by  an  assistant,  so  as  to  prevent  any  recurrence  of  displace- 
ment while  the  splints  are  ofif ;  it  is  well  at  each  dressing  to  gently  rub  the 
affected  limb  w4th  soap  liniment  or  dilute  alcohol  (carefully  drying  the  part 
afterwards),  so  as  to  keep  the  skin  in  a  healthy  state.  The  patient's  gen- 
eral condition  should  be  attended  to,  and  any  disorder  of  the  bowels  or 
chest  remedied  by  appropriate  measures.  The  use  of  the  catheter  is  very 
often  required  for  a  few  days,  when  the  patient  is  confined  to  bed,  especially 
if  the  fracture  be  situated  in  the  pelvis  or  femur. 

Passive  Motion  is  effected  by  the  surgeon  flexing  and  extending  the 
joints  of  the  injured  limb,  while  firmly  holding  the  parts  above  and  below. 
There  is  a  difference  of  opinion  as  to  the  time  at  which  passive  motion 
(which  is  designed  to  prevent  anchylosis)  should  be  begun  ;  my  own  con- 
viction is  very  clear  that  it  should  not  be  practised  until  firm  union  has 
occurred  between  the  fragments — usually,  therefore,  not  before  the  third 
or  fourth  week  after  the  accident,  and  that  it  should  even  then  be  used 
with  moderation  and  with  gentleness.  The  patient  may,  indeed,  often  be 
safely  left  to  regain  mobility  of  the  joints  by  the  ordinary  physiological 
exercise  of  the  limb,  assisted  by  methodical  friction  and  the  use  of  the 
cold  douche.  In  the  case  of  the  upper  extremity,  the  patient  may,  after 
recovery,  be  advantageously  directed  to  swing  a  flat-iron  or  put  up  a 
dumb-bell  with  the  affected  member,  several  times  a  day,  continuing  the 
exercise  on  each  occasion  until  slight  fatigue  is  experienced. 

Treatment  of  Complicated  Fractures  Fractures  may  be  com- 
plicated by  various  conditions  which  will  require  special  modifications  of 
the  general  course  of  treatment  above  described.  Thus  the  extravasation, 
although  proceeding  from  vessels  of  moderate  size,  may  produce  so  much 
swelling  as  to  give  rise  to  great  congestion  or  even  strangulation  of  the 
tissues,  and  consequent  gangrene,  demanding  amputation  ;  or  the  contusion 
and  subsequent  inflammation  may  be  so  great  as  to  cause  suppuration  and 
sloughing,  resulting  in  the  conversion  of  the  case  from  one  of  simple,  into 
one  of  compound  fracture. 

Raptuye  of  the  Main  Artery  of  a  limb  is  a  very  serious  complication  of 
fracture.  This  accident  is  principally  met  with  in  connection  with  fracture 
about  the  knee-joint,  and  the  injured  vessel  may  be  either  the  posterior 
tibial  or  the  popliteal.  In  either  case,  a  rapidly  increasing,  obscurely  pul- 
sating tumoi* — a  diffuse  traumatic  aneurism  in  fact — forms  in  the  ham; 
and,  unless  promptly  treated,  will  inevitably  cause  gangrene.  If  the  pos- 
terior tibial  be  the  wounded  artery,  at  least  partial  warmth  will  be  restored 
to  the  leg  and  foot,  and  pulsation  will  return  in  the  anterior  tibial :  under 
these  favorable  circui^stances,  an  effort  should  be  made  to  save  the  limb  by 
resorting  to  compression  or  ligation  of  the  superficial  femoral,  in  Scarpa's 
space.  The  reason  for  not  treating  the  case  as  one  of  ordinary  wounded 
artery  is,  that  by  so  doing,  even  if  the  opening  in  the  vessel  could  be  found, 
which  would  be  doubtful,  the  injury  would  be  converted  into  a  compound 
fracture  of  the  worst  kind,  which  would  almost  inevitably  require  amputa- 
tion ;  while  there  would  be  a  chance,  though  not  a  very  brilliant  one,  that 
by  the  use  of  the  proximal  ligature,  the  arterial  wound  might  heal,  and 
allow  the  preservation  of  the  limb.  If,  however,  the  temperature  of  the 
leg  and  foot  continue  to  sink,  and  no  pulsation  can  be  detected  in  the 
anterior  tibial,  gangrene  appearing  imminent,  it  becomes  almost  certain 
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that  the  popliteal  artery  is  ruptured;  aud,  under  such  circumstances,  ampu- 
tation should  be  at  once  performed.  So,  also,  if  after  an  attempt  to  save 
the  limb  o-angrene  should  occur,  amputation  would  be  necessary.  In  any 
case  of  doubt,  I  think  the  safety  of  the  patient  would  be  consulted  rather 
bv  removing  the  limb,  while  he  was  yet  in  good  general  condition,  and 
when  the  operation  could  be  done  immediately  above  the  knee,  than  by 
running  the  risk  of  being  compelled  to  amputate  at  a  higher  point,  with  the 
patient  under  the  depressing  influence  of  gangrene.  In  the  upper  extremity, 
these  cases  are  more  hopeful;  thus  Fen  wick  has  recorded  a  case  in  which 
the  axillary  artery  was  successfully  ligated  in  a  case  of  fracture  of  the 
surgical  neck  of  the  humerus  complicated  by  rupture  of  that  vessel.  Dr. 
Laurent,  a  French  surgeon,  has  collected  27  cases  of  this  form  of  injury, 
occurring  in  various  parts  of  the  body,  nine,  or  one-third  of  the  cases  having 
terminated  fatally.  More  favorable  results  were  obtained  by  compression 
and  ligation  according  to  the  Hunterian  method  than  by  other  modes  of 
treatment. 

Rupture  or  other  Serious  Injury  of  an  Important  Nerve,  as  the  musculo- 
spiral  or  median,  is  a  very  troublesonje  and  annoying  complication  of 
fracture,  causing  loss  of  power  or  permanent  impairment  of  the  nutrition 
of  the  limb,  as  in  a  number  of  cases  collected  by  Callender.  This  accident 
may  not  be  apparent  at  the  time  of  reception  of  the  injury,  and  I  have  even 
known  a  surgeon  to  treat  a  broken  arm  until  complete  union  of  the  fracture 
had  occurred,  not  discovering  the  existence  of  paralysis  until  the  splints 
were  finally  removed,  when  the  limb  dropped  helplessly  by  the  patient's 
side.  The  treatment  of  such  a  case  is  not  very  satisfactory;  it  should  be 
conducted  on  the  principles  laid  down  in  the  last  chapter,  in  discussing 
injuries  of  the  nerves  in  general. 

A  very  Severe  Flesh  Wound,  even  if  not  communicating  with  the  seat 
of  fracture  and  thus  rendering  it  compound,  may  seriously  complicate  the 
progress  of  the  case,  and  may  occasionally  necessitate  amputation.  Uidess, 
however,  the  injury  to  the  soft  tissues  were,  in  such  a  case,  in  itself  sufficient 
to  condemn  the  limb,  a  fair  trial  should  always  be  given  to  conservative 
treatment  before  resorting  to  amputation. 

The  Implication  of  a  Joint  in  the  line  of  fracture,  will  very  often  give 
rise  to  a  certain  amount  of  stiffness,  if  not  to  absolute  anchylosis,  after 
recovery;  or,  in  a  strumous  constitution,  may  cause  disorganization  of  the 
articulation,  and  thus  eventually  render  amputation  imperative.  In  every 
case  of  fracture  involving  a  joint,  the  treatment  should  be  conducted  with 
great  caution,  and  the  prognosis  should  be  extremely  guarded. 

Dislocation  of  an  Adjoining  Articidation  is  a  not  unfrequent  complication 
of  fracture.  In  such  a  contingency  the  fracture  should  be  temporarily  put 
up  with  wooden  splints  and  firm  bandages,  so  that  the  limb  may  be  used  as 
a  lever  in  efl'ecting  reduction  of  the  dislocation,  the  patient  being,  of  course, 
etherized.  The  fracture  is  then  to  be  treated  in  the  ordinary  manner.  If 
the  dislocation  be  not  recognized  until  a  later  period  of  the  case,  the  surgeon 
must  wait  until  firm  union  of  the  fracture  has  occurred,  and  then,  applying 
splints,  make  an  effort  to  reduce  the  dislocation,  a  feat  which,  under  these 
circumstances,  may  be  very  difficult  to  accomplish. 

A  fracture  in  a  limb  which  is  the  seat  of  an  old  Unreduced  Dislocation, 
or  of  a  Previously  Anchylosed  Joint,  presents  no  peculiar  difficulties  of 
treatment,  though  it  may  recpiire  a  modification  in  the  form  of  the  splints 
used,  to  adapt  them  to  the  existing  deformity  of  the  part. 

Fracture  of  the  bone  in  a  Stump,  or  into  the  site  of  a  Previously  Ex- 
cised Joint,  is  occasionally  met  with,  but  requires  no  special  treatment 
beyond  the  necessary  modification  of  apparatus. 
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Chorea,  affecting  a  limb  which  is  the  seat  of  fracture,  is  a  very  serious 
complication  :  in  a  case  of  simple  fracture  of  the  humerus  complicated  with 
chorea,  reported  by  Dr.  Wm.  Hunt,  of  this  city,  it  was  found  impossible 
to  keep  the  parts  at  rest,  and  the  patient  died  exhausted  on  the  tenth  day. 

A  fracture  occurring  in  a  Previoush/  Po,ralyzed  Limb,  commonly  unites 
without  particular  difficulty.  There  is,  of  course,  no  risk  of  recurring  dis- 
placement from  muscular  action,  but  special  care  must  be  taken  to  avoid 
undue  pressure,  which  might  readily  induce  sloughing. 

Treatment  of  Compound  Fractures  The  first  question  to  be 

determined  with  regard  to  any  case  of  com[)ound  fracture,  is  whether  or 
not  amputation  is  to  be  performed;  if  the  operation  is  to  be  done  at  all,  it 
should  be  done  as  soon  as  possible,  for  the  reasons  already  given  in  Chapter  V. 
If  amputation  have  not  been  done  before  the  setting  in  of  the  intermediate 
or  inflammatory  stage,  it  must  be,  if  possible,  further  postponed  until  sup- 
puration is  freely  established. 

Amputation  for  Compound  Fracture. — No  imiversal  rules  can  be  laid 
down  as  to  what  cases  of  compound  fracture  should  be  submitted  to 
primary  amputation,  but  each  individual  case  must  be  treated  on  its  own 
merits,  according  to  the  judgment  of  the  surgeon.  It  may,  however,  be 
said  that  the  circumstances  which  usually  call  for  amputation  in  these  cases 
are  the  following: — 

1.  Extensive  and  severe  laceration  of  the  muscular  and  other  soft  tis- 
sues.— A  compound  fracture  in  which  the  wound  is  made  by  the  fracturing 
force,  is  a  more  serious  injury  than  one  in  which  the  wound  is  made  by  the 
fragments  perforating  the  skin,  for  the  reason  that  in  the  latter  case  the 
soft  tissues  are  comparatively  little  injured,  while  in  the  former  they  are  apt 
to  be  greatly  torn  and  bruised,  or  perhaps  completely  pulpefied.  Hence 
compound  fractures  from  railway  and  machinery  accidents,  especially  in  the 
lower  extremity,  are  almost  invariably  cases  for  amputation ;  in  the  upper 
extremity  it  is  often  possible  to  save  the  limb,  even  in  these  unfavorable 
circumstances,  and  if  the  age  and  general  condition  of  the  patient  should 
justify  the  attempt,  it  should  certainly  be  made.  It  is  in  such  cases  that 
irrigation  is  found  to  be  of  special  service  in  moderating  the  consecutive 
inflammation. 

2.  A  compound  fracture  accompanied,  with  a  wound  of  a  large  artery 
will  often  require  amputation.  If  the  bleeding  vessel  can  be  readily  found 
and  tied  in  the  wound,  or  can  be  controlled  by  position,  pressure,  etc.,  this 
should  be  done,  when,  if  other  circumstances  are  favorable,  an  attempt  may 
be  made  to  save  the  limb.  If,  however,  the  wounded  vessel  cannot  easily 
be  secured,  and  if  the  part  injured  be  the  lower  extremity,  immediate  am- 
putation should  be  unhesitatingly  resorted  to.  In  the  upper  extremity  such 
extreme  measures  may  not  be  required,  and  if  the  bleeding  vessel  can 
neither  be  controlled  by  pressure,  etc.,  nor  secured  in  the  wound,  a  ligature 
may  be  applied  to  the  brachial  artery,  which  has  been  several  times  success- 
fully tied  under  such  circumstances. 

3.  Great  comminution  of  the  bones  themselves  may  be  a  cause  for  ampu- 
tation in  cases  of  compound  fracture.  In  the  upper'  extremity  much  may 
be  done  in  the  way  of  conservatism,  by  removing  splinters,  and  then  placing 
the  bones  in  such  a  position  as  to  favor  union.  In  the  lower  extremity,  if 
the  comminution  be  so  extensive  that  removal  of  the  primary  and  secondary 
sequestra  will  leave  a  gap  in  the  continuity  of  the  bone,  the  resulting  limb, 
even  if  it  could  be  preserved,  would  scarcely  have  sufficient  firmness  to  be 
useful,  and  hence  in  such  cases  primary  amputation  is  to  be  recommended. 
An  exception  should,  perhaps,  be  made  in  cases  of  compound  fracture  in  the 


TREATMENT  OF  COMPOUND  FRACTURES. 


241 


upper  third  of  the  thigh,  in  which  position  primary  amputation  is  so  fatal  an 
operation  that  the  surgeon  is  loath  to  resort  to  it  under  any  circumstances; 
but,  indeed,  these  injuries  are  very  apt  to  terminate  in  death  under  any 
mode  of  treatment. 

4.  Compound  fractures  into  large  joints  often  require  amputation.  In 
the  case  of  the  shoulder  or  elbow,  provided  that  the  extent  of  bone  lesion, 
or  of  laceration  of  the  soft  tissues,  be  not  too  great,  excision  should  be  prac- 
tised in  preference  to  removal  of  the  limb.  The  hip-joint  is  so  deeply  seated 
that  it  is  seldom  involved  . in  a  compound  fracture,  unless  from  gunshot 
wound,  or  from  some  crushing  injury  which  necessarily  proves  fatal  from 
visceral  complication;  when  the  accident  does  occur,  however,  primary  ex- 
cision is,  I  think,  the  correct  mode  of  treatment,  and  it  has  been  successfully 
employed,  under  these  circumstance,  by  P.  A.  Harris,  of  New  Jersey, 
Compound  fractures  of  the  wrist,  ankle,  and  knee-joints  are  usually  cases 
for  amputation.  Especially  should  this  rule  be  considered  imperative  as 
regards  the  knee-joint ;  much  as  I  admire  the  operation  of  excision,  and 
strenuously  as  I  Avould  advocate  the  practice  of  conservative  surgery,  I  can- 
not but  believe  that  in  the  immense  majority  of  instances  the  best  interests 
of  the  patient  will  be  promoted  by  primary  amputation  in  cases  of  com- 
pound fracture  of  the  knee-joint. 

5.  A  compound  fracture,  which  would  of  itself  require  amputation,  may 
be  complicated  by  the  existence  of  a  simple  fracture  in  the  same  limb,  but 
at  a  higher  point.  In  such  a  case,  should  the  amputation  be  done  at  the 
seat  of  the  upper  fracture,  or  below  ?  In  my  own  experience,  such  cases, 
when  an  attempt  has  been  made  to  save  the  limb,  have  invariably  termin- 
ated fatally ;  hence,  I  should  be  disposed  (unless  the  upper  fracture  were 
situated  high  up  in  the  thigh)  to  recommend  primary  amputation,  at  or 
above  the  seat  of  the  highest  lesion.  Still,  if  it  were  certain  that  the  soft 
parts  between  the  two  fi'actures  were  healthy,  and  quite  free  from  injury, 
it  might  be  right  to  remove  only  the  part  that  was  irretrievably  hurt,  and 
to  make  an  attempt  to  save  the  rest  of  the  limb ;  as  it  happens,  however, 
these  cases  ai'e  usually  such  as  result  from  accident  by  railway  or  other 
vehicles,  or  by  machinery,  and  are  apt  to  be  attended  with  much  greater 
destruction  of  soft  parts  than  is  at  first  appai'ent ;  so  that,  in  most  instances, 
amputation  at  the  laighest  point  of  injury  will  be  found  the  safest  mode  of 
treatment. 

The  complication  of  compound  fracture  with  dislocation  at  a  higher 
point  of  the  same  limb,  is  of  less  consequence.  In  such  a  case  the  broken 
bones  should  be  temporarily  put  up,  and  the  dislocation  reduced,  the  com- 
pound fracture  being  afterwards  treated  on  its  own  merits. 

Compound  epiphyseal  separation  is  sometimes  met  with  in  young  per- 
sons, and  may  be  mistaken  for  compound  fracture  involving  an  articula- 
tion, from  which  lesion  it  can,  however,  always  be  distinguished  by  careful 
examination.  If,  as  sometimes  happens,  the  diaphysis  project  through  the 
wound,  reduction  is  very  difficult,  and  can  usually  be  accomplished  only 
by  resecting  the  projecting  portion,  an  operation  which  may  be  best  per- 
formed with  Butcher's  or  a  chain  saw.  The  after-treatment  does  not  differ 
from  that  of  ordinary  compound  fracture ;  the  resulting  limb,  though  short- 
ened, is  not  materially  impaired  in  utility,  even  in  the  case  of  the  lower 
extremity. 

Treatment  of  Compound  Fractures  which  do  not  require  Ampida- 
tion. — Many  ingenious  forms  of  special  api)aratus  have  been  invented  for 
the  treatment  of  compound  fractures,  but  I  am  not  aware  that  they  present 
any  advantages  over  the  ordinary  splints  and  boxes  habitually  used  in  the 
management  of  simple  fractures'.  The  only  special  precaution  to  be  ob- 
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served  is,  to  so  arrange  the  splints  and  bandages  that  free  drainage  may 
be  secured  from  the  wound,  and  that  the  latter  may  be  readily  accessible 
without  removing  the  entire  apparatus. 

The  points  to  be  particularly  attended  to  in  the  treatment  of  these  in- 
juries are  :  1.  Reduction  of  the  fracture.  2.  Extraction  of  splinters.  8. 
Closure  of  the  wound ;  and  4.  Management  of  the  consecutive  inflammation. 

1.  Reduction  is  to  be  effected,  as  in  the  case  of  simple  fracture,  by  relax- 
ing the  neighboring  muscles,  and  by  gentle  manipulation.  If  a  fragment 
project  through  the  skin,  the  difficulty  of  reduction  is  much  increased,  and 
in  such  cases  it  may  be  necessary  to  enlarge  the  external  wound,  or  even 
to  resect  the  projecting  end  of  bone.  This  measure  should,  however,  be 
resorted  to  with  extreme  hesitation,  especially  in  the  lower  extremity,  for 
the  loss  of  any  considerable  portion  of  the  continuity  of  a  long  bone  will  be 
apt  to  result  in  the  formation  of  a  false  joint,  requiring  sub.sequent  ampu- 
tation. This,  indeed,  has  been  the  ordin'ary  result  in  cases  in  which  I  have 
seen  this  operation  performed. 

2.  In  the  management  of  splinters  or  sequestra,  the  rules  which  were 
given  in  the  chapter  on  Gunshot  Wounds,  founded  on  Dupuytren's  divi- 
sion of  splinters  into  primary,  secondary,  and  tertiary,  are  to  be  observed. 
Those  fi-agments  which  are  loose  or  but  slightly  connected  are  to  be  re- 
moved, while  those  which  are  more  firmly  attached  are  to  be  pushed  into 
place,  that  they  may  give  solidity  to  the  callus,  and  assist  in  the  repair  of 
the  injury.  In  case  of  doubt,  it  is  better  to  err  on  the  side  of  allowing 
fragments  to  remain,  as,  if  they  afterwards  become  necrosed,  they  will  be 
spontaneously  loosened,  when  they  can  usually  be  removed  without  much 
difficulty;  though  in  some  cases  a  dead  splinter  may  become  surrounded 
by  callus,  requiring  division  of  the  latter  before  the  sequestrum  can  be  ex- 
tracted. 

3.  If  the  external  wound  be  small,  and  unaccompanied  wath  much  con- 
tusion, an  attempt  should  be  made  to  close  it,  and  thus  convert  the  case 
into  one  of  simple  fracture.  I  have  frequently  succeeded  in  doing  this; 
and  the  effort  should  always  be  made  \vhen  the  nature  of  the  case  will  per- 
mit it.  For  this  purpose  the  wound  is  to  be  washed  and  freed  from  blood, 
and  then  hermetically  sealed  with  gauze  and  collodion,  styptic  colloid, 
Paresi's  antiseptic  preparation  (page  152),  or  the  compound  tincture  of 
benzoin ;  or,  in  the  absence  of  these  agents,  simply  with  a  piece  of  lint 
dipped  in  blood,  as  recommended  by  Sir  Astley  Cooper.  If,  however,  the 
wound  be  a  large  one,  or  if  it  be  accompanied  with  much  contusion  and 
laceration,  it  will  be  useless  to  attempt  its  closure,  and  it  should  then  be 
dressed  lightly,  and  in  such  a  way  as  to  allow  of  free  drainage.  Even  if  an 
attempt  have  been  made  to  close  the  wound,  the  parts  should  be  frequently 
examined,  and  if  it  appear  that  pus  is  accumulating  underneath  the  dress- 
ing, the  latter  should  be  immediately  removed,  and  free  vent  given  to  the 
accumulated  discharges. 

4.  The  management  of  the  inevitable  consecutive  inflammation  which 
attends  compound  fractures,  is  to  be  conducted  in  accordance  with  the  prin- 
ciples enunciated  and  the  rules  laid  down  in  the  chapters  on  the  Treatment 
of  Inflammation,  and  on  AVounds  in  General.  Ice,  water-dressing,  irriga- 
tion, laudanum  fomentations,  poultices,  astringent  washes,  antiseptic  appli- 
cations, etc.,  may  each  and  all  be  appropriately  used  in  different  cases  and 
under  different  circumstances.  The  splints  employed  should  be  protected 
by  oiled  silk  from  being  soiled  by  the  discharges ;"  and  while  the  fracture 
should  not  be  unnecessarily  disturbed,  the  utmost  care  must  be  taken  to  keep 
the  parts  clean,  and  to  preserve  the  neighboring  integument  in  a  healthy 
t^ondition.   In  compound  fractures  of  the  lower  extremity,  the  bran  dress- 
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ing,  introduced  b)'  Dr.  J.  Rhea  Barton,  of  this  city,  will  be  found  most 
serviceable.  It  affords  equal  pressure  and  support  to  the  injured  nu'ml)er, 
restrains  hemorrhage,  absorbs  discharges,  and  can  be  daily  renewed,  as  far 
as  necessary,  Avithout  material  disturbance  of  the  limb.  Its  mode  of  ap- 
plication will  be  described  in  the  next  chapter.  The  patient's  general 
condition  must  also  receive  attention.  The  action  of  the  bowels  must  be 
regulated,  and  traumatic  fever  moderated  by  the  administration  of  suitable 
remedies.  When  suppuration  is  fairly  established,  tonics,  especially  iron, 
quinia,  and  cod-liver  oil,  may  be  freely  exhibited.  The  diet  should  be 
nutritious,  but  unirritating;  and  in  the  later  stages,  or  perhaps  from  the 
first,  free  stimulation  may  be  required.  The  connection  which  has  now 
been  so  often  traced  as  to  make  it  appear  causal,  between  prolonged  sup- 
puration and  the  peculiar  form  of  visceral  degeneration  known  as  albumi- 
nous or  amyloid,  clearly  indicates  the  paramount  importance,  in  these 
cases,  of  maintaining  the  patient's  strength  and  supporting  his  system  in 
every  possible  manner.  The  time  required  for  the  cui'e  of  a  compound 
fracture  may  be  estimated  at  from  two  to  three  times  as  long  as  would  be 
needed  in  the  case  of  a  simple  fracture  of  the  same  part. 

Secondary  amputation  may  be  required  in  the  treatment  of  compound 
fractures,  on  account  of  traumatic  gangrene,  sloughing  following  erysipe- 
las, osteo-myelitis,  extensive  necrosis,  general  exhaustion  of  the  patient, 
hectic,  etc.  The  proper  period  for  amputation  in  cases  of  traumatic  gan- 
grene has  already  been  pointed  out  in  preceding  chapters.  In  the  case  of 
the  other  complications  which  have  been  mentioned,  the  surgeon  must 
choose  his  time  as  best  he  can,  operating  at  some  period  when  there  is  a 
momentary  subsidence  of  constitutional  disturbance,  and  while  not  hastily 
condemning  a  limb  without  fair  trial  of  conservative  measures,  yet  not 
delaying  interference  until  the  patient  has  sunk  so  low  that  interference 
will  be  of  no  avail.  The  only  general  rule  that  can  be  given"  with  regard 
to  these  cases,  is,  to  avoid,  if  possible,  operating  during  the  intermediate 
stage,  which  usually  ranges  from  the  second  to  the  tenth  or  twelfth  day. 
After  suppuration  has  been  fairly  established,  the  case  becomes  somewhat 
assimilated  to  one  of  chronic  disease,  and  amputation  can  then  be  per- 
formed with  comparativeh^  fair  prospects  of  success. 

Treatment  of  Fractures  with  "Immovable  Apparatus." — 

In  the  later  stages  of  the  treatment  of  fractures,  advantage  may  often  be 
derived  from  the  use  of  a  plaster-of-Paris  bandage,  or  one  of  the  other  forms 
of  immovable  dressing  described  in  Chapter  IV.  It  is  right  to  add  that 
several  excellent  surgeons,  both  at  home  and  abroad,  recommend  the  use 
of  these  dressings  even  in  the  early  stage  of  fractures,  and  believe  that  by 
their  employment  as  good,  if  not  better,  results  may  be  obtained  than 
by  the  ordinary  methods.  For  my  own  part,  I  cannot  but  regard  any 
form  of  immovable  dressing  as  unsafe,  when  employed  before  the  swelling 
which  always  follows  a  fracture  has  entirely  subsided,  and  I  am  not  in  the 
habit  of  applying  the  plaster  bandage  until  the  union  of  the  broken  bones 
has  become  tolerably  firm — usually  in  the  course  of  the  third  or  fourth 
week.  I  would  invite  those  who  are  interested  in  the  further  considera- 
tion of  this  subject  to  refer  to  Professor  Hamilton's  excellent  treatise, 
where  the  comparative  advantages  of  these  different  modes  of  treatment 
are  fully,  and — as  far  as  I  am  able  to  judge — very  fairly,  set  forth. 

There  are  two  principal  ways  in  which  the  plaster-of-Paris  bandage  may 
be  applied;  one,  and  that  which  I  think  upon  the  whole  the  best,  consists 
in  the  application  of  the  wetted  gypsum  roller  over  a  dry  roller,  in  the  way 
described  on  page  83,  care  being  taken  to  keep  the  limb  well  extended  while 
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Fi«.  114.  the  plaster  is  setting; ;  and  the  other, 

or  "Bavarian  plan,"  in  which  two 
pieces  of  flannel,  stitched  together  at 
their  middle  by  a  straight  seam,  are 
laid  beneath  the  limb,  the  inner  layer 
being  then  folded  evenly  around  the 
part  and  secured  with  pins  or  stitches, 
when  the  liquid  plaster  is  spread  over 
Bavarian  immovable  spiiut.  (Brvant.)        it,  and  the  outcr  layer  finally  brought 

up  and  secured  in  the  same  manner 
as  the  first ;  after  the  plaster  has  become  hard,  the  pins  or  stitches  are 
removed,  when  the  splint  may  be  opened  and  taken  off",  the  seam  at  the 
back  serving  as  a  hinge. 

Treatment  of  Badly  United  Fractures — From  various  causes, 
over  some  of  which  the  surgeon  may  have  no  control,  a  fracture  may  unite 
with  so  much  deformity  as  to  disfigure  the  limb,  if  not  to  render  it  useless. 
If  the  deformity  be  in  a  longitudinal  direction,  depending  on  overlapping 
of  the  fragments,  the  case  is,  I  believe,  hopeless,  for  the  surrounding  mus- 
cles will  have  probably  become  permanently  contracted  and  shortened,  and 
attempts  at  extension  after  union  has  once  occurred  will  prove  fruitless. 
Transverse  deformity  will  be  gradually  lessened  by  the  processes  of  nature, 
superfluous  callus  being  absorbed,  and  projecting  bony  prominences  rounded 
off".  Angular  deformity,  if  very  slight,  may  be  left  to  nature  in  the  hope 
that  it  will  be  gradually  removed  by  the  physiological  action  of  the  mus- 
cles. If  at  all  marked,  however,  it  will  require  treatment,  and  this,  if  the 
bony  union  be  comparatively  soft,  can  usually  be  satisfactorily  carried  out 
by  careful  bandaging  and  the  judicious  use  of  pads  and  compresses. — or  the 
surgeon  may  by  gentle  but  firm  pressure  bend  the  newly-formed  callus,  so 
as  to  restore  the  limb  to  its  proper  shape.  If  the  union  of  the  fracture  be 
further  advanced,  more  force  may  be  required,  and  the  surgeon  may  break 
the  bone  over  again,  with  a  view  to  resetting  it  in  a  better  position.  This 
may  be  done  with  the  hands,  or,  at  a  later  period,  with  a  screw  clamp,  such 
as  those  devised  for  the  purpose  by  Rizzoli,  Yon  Bruns,  Butcher,  and  C. 
F.  Taylor,  of  New  York.  A  remarkable  case  has  been  reported  by  Mr. 
Switzer,  an  English  army  surgeon,  in  which  a  large  amount  of  deformed 
callus  disappeared  under  inunction  with  compound  iodine  ointment,  and  it 
would  certainly  )je  proper  to  try  the  sorbefacient  eff"ects  of  this  remedy 
before  resorting  to  the  severer  measures  which  Avill  next  be  described. 
When  the  callus  is  so  firm  as  to  resist  the  application  of  such  an  amount 
of  force  as  the  surgeon  deems  justifiable,  he  may  adopt  measures  to  weaken 
the  bond  of  union,  hy  operative  interference.  Perhaps  the  best  plan  in  such 
a  case  is  that  suggested  by  Brainard,  of  Chicago,  which  consists  in  subcu- 
taneously  drilling  through  the  uniting  medium  in  various  directions,  and 
then  rupturing  the  remainder  ;  or  the  bone  may  be  partially  divided  with 
a  saw  (Langenbeck)  or  chisel  (Nussbaum,  O'Grady),  or,  as  done  by  Warren 
and  Heath,  a  wedge-shaped  piece  may  be  removed  from  the  apex  of  the 
bony  angle,  the  rest  of  the  bond  of  union  being,  in  either  case,  broken 
through,  as  in  Brainard's  method  ;  or  the  deformed  callus  might  be  exsected, 
and  the  fragments  firmly  wired  together — an  operation  which  I  have  suc- 
cessfully resorted  to  in  one  instance,  and  which  has  also  succeeded  in  the 
hands  of  Dr.  Forbes,  of  this  city,  but  which,  in  addition  to  its  inherent 
risks,  of  course,  exposes  the  patient  to  the  chance  of  recovering  with  a  false 
joint ;  or,  finally,  in  an  aggravated  case,  it  might  be  necessarv  to  resort  to 
amputation.   For  further  information  on  this  subject,  the  reader  is  respect- 
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fully  referred  to  Dr.  G.  W.  Norris's  excellent  paper,  in  his  well-known 
Contr-ihutions  to  Practical  Surgery. 

Reduction  of  Deformity  in  Partial,  and  in  Impacted  Fractures. — In 
connection  with  the  subject  of  Badly  United  Fractures,  I  may  refer  to  the 
question  which  often  arises  as  to  whether  or  no  reduction  should  be  attempted 
in  cases  of  partial  and  of  partially  impacted  fractures.  The  answer  to  this 
question  may  be  said  to  depend  upon  the  position  of  the  fractured  bone  ; 
thus,  while  it  would  l)e  manifestly  improper  to  attempt  reduction  of  an 
impact(!d  fracture  of  the  neck  of  the  femur,  it  is,  I  think,  right  to  reduce  a 
partial  fracture  of  the  clavicle  or  of  the  forearm,  even  at  th(!  risk  of  con- 
verting the  case  into  one  of  complete  fracture.  In  the  forearm  (and  in  the 
clavicle,  if  the  angular  projection  be  outwards),  the  deformity  would  be  so 
great  as  to  be  very  objectionable,  while  inward  angular  displacement  of 
the  clavicle  might  endanger  the  integrity  of  the  important  underlying 
structures  by  irritation  from  bony  spicula. 

Tardy  or  Delayed  Union  of  Bones  is  occasionally  met  with,  and 
is,  probably,  more  often  dependent  on  constitutional  than  on  local  causes. 
Sometimes  it  appears  to  result  from  mere  del)ility  and  depression,  without 
the  existence  of  any  positive  cachexia ;  under  such  circumstances  it  may 
be  sufficient  to  get  the  patient  out  of  bed,  with  his  limb  supported  in  a 
plaster-of-Paris  bandage,  letting  him  recover  his  health  by  means  of  out- 
door exercise.  In  some  cases  the  process  of  union  may  be  assisted  by  the 
use  of  tonics,  especially  cod-liver  oil  and  the  phosphates  (which,  however, 
have  not  been  found  as  practically  useful  as  was  anticipated),  and  by  giving 
an  extra  allowance  of  ale  or  porter.  If  a  syphilitic  taint  be  suspected, 
iodide  of  potassium  or  mercury  may  be  cautiously  administered. 

Ununited  Fracture  and  False  Joint. 

Occasionally  a  broken  bone  does  not  unite  at  all,  or  unites  only  through 
the  medium  of  fibrous  or  ligamentous  bands,  or,  having  been  united,  be- 
comes again  separated  b\^  the  absorption  and  softening  of  the  callus.  In 
some  bones,  indeed,  as  in  the  patella,  bony  union  almost  never  occurs,  but 
in  such  cases  the  want  of  union  cannot  be  considered  abnormal.  The 
terms  ununited  fracture  and  false  joint  are  applied  only  to  fractures  in 
those  situations  in  which  bony  union  is  habitually  met  with,  as  in  the 
various  long  bones,  or  the  lower  jaw.  The  proportion  of  cases  in  which 
non-union  occurs  is  estimated  by  Hamilton  at  1  in  500  ;  it  is,  therefore,  a 
rare  accident. 

The  late  Dr.  G.  W.  Norris,  whose  monograph  on  this  subject  is  the  best 
that  has  yet  been  published,  has  described  four  distinct  forms  under  which 
non-union  of  fracture  may  occur.  The  first  is  that  which  has  already  been 
referred  to  under  the  name  of  delayed  union;  here  callus  is  formed,  but  does 
not  undergo  complete  ossification,  and,  hence,  the  union  is  imperfect.  "In 
the  second  class  of  cases,  there  is  entire  want  of  union  of  any  sort  between 
the  fragments,  the  ends  of  which  seem  to  be  diminished  in  size,  and  are 
extremely  movable  between  the  integuments.  The  limb  in  these  cases  is 
found  greatly  shrunken,  and  hangs  perfectly  useless.'"  In  the  third  and 
most  usual  form,  the  ends  of  bone  are  rounded  off  and  tapering,  and  "are 
connected  together  by  strong  ligamentous  or  fibro-ligamentous  bands," 
passing  between  the  fractured  extremities ;  there  may  be  but  one  band,  or 

1  Dr.  C.  B.  Porter,  of  Boston,  reports  a  case  in  which  after  ununited  fracture  the 
humerus  was  absorbed,  and  entirely  disappeared  without  exfoliation. 
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several;  "in  either  case  tlie  newly-formed  substance  is  firmly  adherent  to 
the  bones,  and,  if  of  any  length,  is^in  a  high  degree  pliable."  In  tho  fourth 
variety,  to  which  the  name  of  pseudarthrosis  or  false  joint  is  properly 
given,  "a  dense  capsule  without  opening  of  any  sort,  containing  a  fluid 
similar  to  svnovia,  and  resembling  closely  the  complete  capsular  ligaments, 
is  found,  in  these  cases  the  points  of  the  bony  fragments  corresponding 
to  each  other  are  rounded,  smooth,  and  polished,  in  some  instances  are 
eburnated,  and  in  others  are  covered  with  points  or  even  thin  plates  of 
cartilage,  and  a  membrane  closely  resembling  the  synovial  of  the  natural 
articulations.  It  is  in  this  kind  of  cases  that  the  member  aflFected  may  still 
be  of  some  utility  to  the  patient,  the  fragments  being  so  firmly  held  together 
as  to  be  displaced  only  upon  the  application  of  considerable  force." 

The  diagnosis  of  ununited  fracture  is  usually  sufficiently  easy;  I  have, 
however,  known  great  relaxation  of  the  ligaments  of  the  wrist-joint  to  be 
mistaken  for  ununited  fracture  of  the  extremity  of  the  ulna. 

Causes  of  Non-union  after  Fracture. — These  may  be  either 
constitutional  or  local.  Among  the  former  may  he  enumerated  general  im- 
pairment of  health,  and  various  cachectic  conditions  and  diatheses,  such 
as  scurvy,  phthisis,  rickets,  syphilis,  cancer,  and,  according  to  Verneuil, 
diabetes."  With  regard  to  the  influence  of  cancer  in  preventing  union  after 
fractures,  Dr.  Norris  says  that  when  the  accident  depends  upon  the  presence 
of  a  cancerous  tumor  at  the  seat  of  fracture,  union  will  not  occur,  but 
when  it  depends  on  mere  brittleness,  resulting  from  what  Mr.  Curling  has 
called  eccentric  atrophy,  the  bones  unite  readily  enough.  So  with  regard 
to  syphilis  and  rickets";  though  cases  are  recordied  in  which  these  appear  to 
have  acted  as  causes  of  non-union,  other  cases  are  frequently  met  with  in 
which  the  disease  is  well  marked,  and  yet  union  readily  occurs.  Preg- 
nancy is  often  regarded  as  a  cause  of  non-union  in  fractures,  but  it  is 
probably  thus  effective  in  those  cases  only  in  which  the  pregnant  state  is 
accompanied  by  great  debility,  as  from  sympathetic  vomiting.  The  same 
remark  applies  "to  the  supposed  efficiency  of  lactation  as  a  cause  of  ununited 
fracture.  Age  does  not  appear  to  exert  any  particular  influence,  fractures 
in  the  very  young  and  the  very  old  often  uniting  quite  as  well  as  in  those 
of  middle"  life,  and  more  than  one-third  of  the  whole  number  of  cases  of 
ununited  fracture  occurring  in  those  between  twenty  and  thirty.  Among 
the  more  prominent  local  causes,  may  be  mentioned  deficient  vascular  or 
nervous  supply,  mobility  or  want  of  proper  apposition  of  the  fragments, 
the  intervention  between  the  fragments  of  a  shred  of  muscle  or  other  soft 
tissue,  or  of  a  foreign  body,  necrosis  or  other  disease  of  the  ends  of  the 
fragments  themselves,  injudicious  treatment  (especially  tight  bandaging 
and  prolonged  use  of  cooling  applications),  and  too  early  use  of  the  frac- 
tured limb.  The  frequency  with  which  ununited  fracture  occurs  in  dif- 
ferent parts,  is  shown  in  the  following  table  taken  from  Dr.  Norris's  paper. 


Locality. 

Number  of  cases. 

Cured. 

No  benefit. 

Died. 

Result  unknowa. 

Thigh  .... 

48 

31 

9 

6 

2 

Leg     ...  . 

33 

32 

1 

Arm  .... 

48 

31 

14 

3 

Forearm 

19 

17 

1 

1 

.Jaw      .       •       .  . 

2 

2 

Total  . 

150 

113 

25 

10 

2 
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Ununited  fracture  is  also  occasionally  met  with  in  the  clavicle,  scapula, 
ribs,  and  spine. 

Treatment  The  treatment  of  ununited  fracture,  and  of  false  joint, 

consists  in  removing-,  as  far  as  possible,  by  constitutional,  hyg'ienic,  and  local 
measures,  any  cause  which  may  seem  to  hinder  the  process  of  union  between 
the  broken  bones,  and  in  endeavoring-  to  excite  in  the  periosteum,  in  the 
medulla,  and  in  the  fragments  themselves,  such  activity  as  will  induce 
those  changes  which  we  have  seen  to  be  necessary  in  the  natural  process 
of  repair  after  fracture.  For  this  purpose,  those  remedies  should  be  em- 
ployed which  were  spoken  of  in  treating  of  delayed  vnion,  the  fragments 
being  accurately  adjusted,  and  rendered  perfectly  immovable  by  the  use  of 
suitable  splints  and  bandages.  Firm  and  accurately-fitting  splints  of  metal, 
leather,  or  pasteboard,  may  be  employed,  or  the  plaster-of-Paris  bandUge,^ 
or  (in  the  case  of  the  lower  extremity)  the  ingenious  and  elegant  contri- 
vances of  Prof.  Smith,  of  this  city,  or  of  Dr.  Hudson  of  New  York.  In 
order  to  excite  renewed  activity  in  the  periosteum  and  other  bone-pro- 
ducing tissues,  various  plans,  such  as  blistering,  cauterizing,  or  galvanizing 
the  skin,  have  been  employed,  and  when  the  beneficial  effect  of  transmitted 
periosteal  and  medullary  irritation  is  remembered,  it  can  readily  be  under- 
stood that  these  methods  should  occasionally  have  proved  successful. 
Other  plans  which  have  sometimes  succeeded,  consist  in  rubbing  together 
the  ends  of  the  fragments  themselves,  and  in  "  percussing"  the  injured 
limb  with  a  rubber-protected  mallet  (Thomas).  In  the  event  of  these 
simple  remedies  failing,  severer  measures  may  be  employed  :  of  these  the 
most  important  are  the  establishment  of  a  seton  between  the  fragments,  as 
recommended  by  Dr.  Physick,  or  on  either  side  of  the  ununited  fracture, 
as  suggested  by  Oppenheim  ;  the  introduction  of  stimulating  injections,  as 
practised  by  Hulse,  Bourguet,  and  Fitzgerald  ;  acupuncture,  as  suggested 
by  Malgaigne ;  the  introduction  of  ivory  pegs  (Dieffenbach  and  Hill) ; 
electro-puncture  (Lente)  ;  subcutaneous  scarification  (Miller) ;  drilling 
the  fragments  themselves  (Detmold  and  Brainard)  ;  scraping  or  cauteriz- 
ing the  fragments ;  holding  the  fragments  together  by  means  of  sutures  or 
pins  (Severinus,  Rodgers,  Gaillard,  and  F.  Mason) ;  resection  (White, 
Roux,  Jordan,  and  Bigelow) ;  covering  in  the  false-joint  with  periosteal 
flaps  inverted  from  th(!  bone  above  and  l)elow  (Rydygier) ;  transplantation 
of  fragments  split  off  from  a  neighboring  bone  (Nussbaum),  or  from  bones 
of  other  patients  (MacEwen),  or  of  dogs  (Patterson) ;  and  finally  amputa- 
tion. Of  all  these,  the  most  promising  methods  are,  I  think,  those  of 
Physick,  Brainard,  Gaillard,  and  Bigelow.  Before  resorting  to  any  of 
them,  the  suggestion  of  Oilier  may  be  adopted,  to  rejuvenate,  as  it  w^ere, 
the  periosteum  by  the  milder  forms  of  irritation,  that  it  may  afterwards 
more  readily  respond  to  the  severer  operation.  Physick  introduced  a  piece 
of  silk  or  tape,  by  means  of  a  long  seton  needle,  directly  between  the  frag- 
ments, and  allowed  the  foreign  body  to  remain  four  or  five  months.  Norris 
has,  however,  shown  that  the  seton  is  ecjually  efficient  and  more  safe  when 
removed  at  an  earlier  period,  and  surgeons  now  seldom  allow  it  to  remain 

'  Guenther,  a  Danish  surgeon,  and  Nillien,  of  Illinois,  have  observed  that  the 
growth  of  the  nails  is  arrested  during  the  early  stages  of  a  fracture,  to  be  resumed  as 
the  process  of  repair  goes  on,  and  they  suggest  this  as  a  means  of  testing  the  progress 
of  cure,  without  disturbing  the  dressings,  in  cases  of  delayed  union,  or  of  false  joint. 
It  would  appear,  however,  that  the  growth  of  the  nails  may  be  checked  by  any  cause 
which  interferes  with  the  nutrition  of  the  part,  and  hence  this  test  might  not  be  uni- 
versally applicable  ;  Mitchell  has  noticed  an  arrest  of  nail  growth  in  cases  of  cerebral 
paralysis,  and  Gay  has  observed  the  same  phenomenon  as  a  result  of  compression  of 
the  subclavian  artery. 
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longer  than  a  fortnight;  it  is  rarely  used  in  the  case  of  the  thigh,  where 
other  means  are  more  successful.  Brainard's  plan  consists  in  drilling  the 
fragments  subcutaneously  with  a  metallic  perforator  or  bone  drill.  His 
manner  of  using  the  instrument,  as  quoted  by  Hamilton,  is  as  follows  :  "In 
case  of  an  oblique  fracture,  or  one  with  overlapping,  the  skin  is  perforated 
with  the  instrument  at  such  a  point  as  to  enable  it  to  be  carried  through 


Fig.  115. 


Improved  bone-driH. 


the  ends  of  the  fragments,  to  wound  their  surfaces,  and  to  transfix  whatever 
tissue  may  be  placed  between  them.  After  having  transfixed  them  in  one 
direction,  it  is  withdrawn  from  the  bone,  but  not  from  the  skin,  its  direction 
changed,  and  another  perforation  made,  and  this  operation  is  repeated  as 

Fio.  116. 


GaiUard's  instruDient  for  ununited  fracture. 


often  as  may  be  desired."  The  late  Prof.  Gaillard's  method  consists  in 
pinning  together  the  frat^ments  by  means  of  a  gimlet-like  instrument,  pro- 
vided with  a  movable  silver  sheath,  a  handle,  and  a  brass  nut  (Fis*.  116) : 
the  sheath  is  introduced  through  an  incision,  and  held  against  the  bone, 
while  the  shaft  is  passed  through  and  made  to  transfix  both  fragments ; 
the  nut  is  then  screwed  down  firmly  on  the  sheath,  the  whole  instrument 
being  allowed  to  remain  in  situ  till  union  is  obtained.  This  plan  affords 
more  secure  apposition  than  merely  wiring  together  the  fragments,  as 
practised  by  Roduers,  Flaubert,  N.  R.  Smith  and  others.  The  operation 
employed  by  Prof.  Bigelow,  of  Boston,  is  almost  identical  with  that  inde- 
pendently suggested  by  Oilier,  of  Lyons,  and  is  probably  the  surest  method 
of  treating  ununited  fracture;  it  consists  in  makm^  &  suhjoeriosteal  resec- 
tion of  the  ends  of  the  fragments,  the  freshened  extremities  being  then  held 
together  by  a  wire  suture.  Dr.  Bigelow  has  thus  treated  eleven  cases, 
with  but  one  failure,  and  that  from  disease  of  the  bone,  which  subsequently 
required  amputation.  This  plan  has  also  been  successfully  adopted  by  other 
surgeons,  including  Byrd,  of  Illinois,  Annandale,  Packard,  and  myself. 

Whatever  method  l)e  employed,  the  after-treatment  must  be  carefullv 
conducted  by  the  use  of  proper  splints,  and  by  the  administration  of  tonics 
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and  f»:ood  food.  The  phosphate  of  lime  is  recommended  by  Bigelow  and 
Dolbeau,  the  latter  of  whom  finds  that  the  action  of  the  drug-  is  manifested 
by  the  occurrence  of  formication  in  the  injured  limb.  In  some  cases,  when 
the  inconvenience  resulting-  from  the  ununited  fracture  is  not  very  great, 
it  might  be  advisable  to  decline  any  operation,  and  employ  the  apparatus 
of  Prof.  Smith,  already  referred  to,  or  some  similar  contrivance. 


CHAPTER  XII. 

SPECIAL  FRACTURES. 

I  HAVE  gone  so  fully,  in  the  last  chapter,  into  the  consideration  of  the 
causes  and  symptoms  of  fracture  in  general,  and  of  the  principles  by  which 
the  surgeon  should  be  guided  in  undertaking  their  treatment,  that  it  will  not 
be  necessary  to  repeat  what  has  been  said,  with  regard  to  each  several  bone : 
hence,  in  the  present  chapter,  I  pui'pose  merely  to  point  out  the  peculiar 
symptoms  and  diagnostic  marks  of  the  special  fractures,  and  to  indicate  very 
briefly  the  most  convenient  and  satisfactory  modes  of  treatment,  referring  the 
reader,  for  more  detailed  information  upon  this  subject,  to  the  writings 
of  Hamilton,  Malgaigne,  Cooper,  Smith  (of  Dublin),  Lonsdale,  Stimson, 
Packard,  etc.,  and  to  the  chapter  on  Fractures  in  Dr.  Wales's  Meclianical 
Therapeutics,  which  contains  a  very  good  account  of  the  different  forms  of 
apparatus  devised  for  the  treatment  of  broken  bones.  Fractures  of  the  skull, 
and  of  the  vertebrae,  are  principally  interesting  on  account  of  their  involving 
respectively  the  brain  and  spinal  cord ;  hence  their  consideration  will  be 
postponed  till  we  come  to  speak  of  injuries  of  those  parts  of  the  body. 

Fractures  of  the  Face. 

Any  of  the  facial  bones  may  be  broken  by  direct  violence,  and  especially 
by  gunshot  wound;  the  nature  of  the  injury  is  usuall}^  recognized  with 
facility,  and  the  treatment  should  be  particularly  directed  to  the  lesion  of 
the  soft  tissues. 

Nasal  Bones  These  are  not  unfrequently  broken,  and  the  injury  may 

escape  detection  from  the  rapid  swelling  of  the  soft  parts.  The  treatment 
consists  in  removing  the  displacement  (if  there  be  any),  by  inserting  a  broad 
director  or  a  pair  of  polypus  forceps  into  the  nostrils,  and  moulding  the 
bones  into  their  proper  places ;  the  parts  may  then  be  supported  by  means 
of  a  compress  on  either  side,  and  a  few  strips  of  adhesive  plaster,  or,  as 
suggested  by  L.  D.  Mason,  of  Brooklyn,  by  passing  a  pin  beneath  the 
bones  so  as  to  keep  them  in  position.  If  the  septvm  be  broken,  it  should  be 
restored  to  its  proper  place  in  the  same  way,  the  shape  of  the  nose  being  pre- 
served by  plugging  the  nostrils,  if  necessary.  Occasionally  the  whole  nose 
is  split  off",  as  it  were,  from  the  face,  hanging  by  the  alse  in  front  of  the 
mouth.  In  such  a  case,  in  which  the  injury  was  produced  by  a  blow  from 
an  iron  pan,  I  kept  the  nose  in  place  by  numerous  sutures,  the  patient 
making  a  good  recovery.  Sometimes  the  whole  nose  is  driven  inwards, 
fracturing  the  ethmoid  bone,  and  involving  the  brain.  Under  such  circum- 
stances, the  nose  should  be  gently  drawn  forwards  with  forceps,  and  the 
case  treated  as  one  of  fracture  at  the  base  of  the  skull.    Profuse  hemor- 
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rhage  may  require  plugging  of  the  nares.  W.  Adams  and  R.  F.  Weir  have 
devised  special  apparatus  for  forcibly  straightening  the  nose  when  deformity 
has  ensued,  and  for  subsequently  keeping  the  parts  in  position.  An  inge- 
nious nasal  splint  has  also  been  devised  by  Gamgee,  of  Birmingham. 

Fracture  of  the  Lachrymal  Bone  may  cause  obstruction  of  the 
nasal  duct,  and  consequent  epiphora;  or  emphysema  of  the  subcutaneous 
tissue  may  follow  whenever  the  patient  blows  his  nose. 

Fracture  of  the  Malar  Bone  is  to  be  treated  by  keeping  the  parts 
in  place  by  compresses,  adhesive  strips,  and  bandages. 

Fracture  of  the  Zygoma,  if  comminuted,  may  interfere  with  masti- 
cation, by  the  impaction  of  s])linters  in  the  temporal  muscle  ;  in  such  a  case, 
the  surgeon  should  cut  down  and  remove  the  offending  fragments. 

Upper  Maxilla. — Fractures  of  the  upper  jaw  are  sometimes  attended 
with  such  profuse  hemorrhage  as  to  require  plugging  the  antrum,  or  even 
ligation  of  the  external  carotid.  If  the  malar  bone  be  thrust  in  upon  the 
antrum,  it  should  be  drawn  out  w^ith  a  tirefond,  or  screw  elevator  (Fig.  82), 
aided  by  pressure  from  within  the  mouth.  If  the  upper  jaw  be  broken 
through  the  alveolus,  the  teeth  may  be  held  together  by  means  of  wire. 
The  vascular  supply  is  so  free  in  this  part,  that  necrosis  rarely  follows, 
even  in  cases  of  gunshot  injury;  the  fetid  discharge  is,  however,  a  source 
not  only  of  annoyance,  but  of  constitutional  depression,  and  hence  free  use 
should  be  made  in  such  cases  of  detergent  and  disinfectant  washes.  Some- 
times all  the  bones  of  the  face  are  crushed  and  separated  from  their  attach- 
ments by  explosions,  violent  blows,  or  falls.  Such  cases  are  attended  with 
great  shock,  and  usually  prove  fatal  from  hemorrhage  or  cerebral  compli- 
cation. 

Lower  Maxilla — The  lower  jaw  is  more  frequently  broken  than  any 
other  bone  in  the  face.  The  fracture,  which  is  usually  caused  by  direct 
violence,  may  be  in  any  part  of  the  bone,  the  most  usual  seats  being,  how- 
ever, near  the  symphysis,  and  about  the  position  of  the  mental  foramen. 
The  lower  jaw  is  often  broken  in  two  or  more  places  at  once,  and  its  frac- 
tures are  frequently  rendered  compound  by  laceration  of  the  mucous  mem- 
brane. Fractures  near  the  symphysis  are  more  or  less  transverse,  while 
those  further  back  are  almost  invariably  oblique  from  before  backwards, 
allowing  considerable  displacement,  which  is  evidenced  by  shortening  of  the 
alveolar  border,  and  depression  of  the  chin.  In  fractures  near  the  angle  of 
the  bone,  the  dental  nerve  is  occasionally  involved,  an  accident  which  causes 
temporary  paralysis,  or  more  rarely  convulsions.  The  displacement,  mo- 
bility, and  crepitus,  which  accompany  fracture  of  the  jaw,  rendcn-  its  diag- 
nosis usually  easy :  in  cases  of  fracture  below  the  condyle,  there  is,  besides, 
embarrassment  in  th(!  motions  of  the  jaw,  and  pain,  felt  especially  on  open- 
ing or  shutting  the  mouth.  Fractures  of  the  lower  jaw  commonly  unite 
without  much  difficulty,  and  with  little  deformity. 

'Treatment. — For  the  treatment  of  an  ordinary  case  of  broken  jaw,  nothing 
is  required  except  a  compress  to  support  the  chin,  and  a  roller  bandage. 
Yelpean,  indeed,  during  the  last  years  of  his  life,  is  said  to  have  abandoned 
all  forms  of  apparatus,  in  the  treatment  of  these  injuries,  believing  that  suf- 
ficient rest  was  insured  to  the  fragments  by  the'  inevitable  occ'urrence  of 
pain  upon  any  attempt  at  motion  made  by  the  patient.  I  am  in  the  habit  of 
treating  these  fractures  in  the  manner  recommended  by  Dr.  J.  Rhea  Barton, 
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of  this  city,  with  the  superaddition  of  a  few  occipito-frontal  turns  of  the 
roller,  as  in  Gibson's  bandage.  The  following  description  of  Barton's  band- 
age is  taken  from  Sargent's  Minor  Surgery : — 
"  Composition:  A  roller  five  yards  long,  and  two 
inches  wide;  suitable  compresses  Application: 
.  Place  the  initial  extremity  of  the  roller  upon  the 
occiput,  just  below  its  protuberance,  and  conduct 
the  cylinder  obliquely  over  the  centre  of  the  left 
parietal  bone,  to  the  top  of  the  head  ;  thence  de- 
scend across  the  right  temple  and  zygomatic  arch, 
and  pass  beneath  the  chin,"  which  should  be  sup- 
ported by  a  compress,  "to  the  side  of  the  face; 
mount  over  the  left  zygoma  and  temple  to  the 
summit  of  the  cranium,  and  rejoin  the  starting- 
point  at  the  occiput,  by  traversing  obliquely  the 
right  parietal  bone :  next,  wind  around  the  base 
of  the  lower  jaw  on  the  left  side  to  the  chin, 
and  thence  return  to  the  occiput  along  the 
right  side  of  the  maxilla;"  to  these  three  turns, 
I  add  a  fourth,  around  the  head  just  above  the  ears,  making  an  occip- 
ito-frontal turn,  which  being  pinned  at  its  intersection  with  the  others, 
serves  to  prevent  slipping.  The  same  course  is  to  be  continued  until  the 
roller  is  exhausted,  and  additional  security  may  be  furnished  by  sealing  the 
bandage  (as  it  were)  with  a  few  strips  of  adhesive  plaster.  Gibson^s 
bandage  consists  of  a  compress  beneath  the  chin,  with  turns  of  a  roller 
passing  from  that  part  to  the  top  of  the  head,  from  the  occiput  to  the  fore- 
head, and  from  the  nape  of  the  neck  to  above  the  mental  protuberance,  the 
whole  being  held  in  place  by  a  short  strip  passing  from  the  forehead,  back- 
wards to  the  nape  along  the  median  line  of  the  head. 

Many  surgeons  prefer  to  treat  fractures  of  the  jaw  with  an  external  splint, 
moulded  from  pasteboard  or  gutta-percha,  and  held  in  place  by  a  simple 
sling  of  four  tails,  two  of  which  are  tied  on  the  top  of  the  head  and  two 
behind  the  neck  (Fig.  15),  or  with  an  ingenious  apparatus  composed  of  a 
leathern  sling,  with  strong  linen  webbing  straps,  devised  for  the  treatment 
of  these  cases  by  Prof.  Hamilton  ;  wiring  together  the  teeth  on  either  side 
of  the  fracture  is  often  i-ecommended,  but  I  confess  to  have  seen  very  little 
advantage  from  the  practice :  a  better  plan  is  the  application  of  clasps  of 
ivory,  silver,  steel,  or  other  material,  as  practised  by  Lonsdale,  Miitter, 
N.  R.  Smith,  Nicole,  Wales,  Bullock,  and  others,  or  of  interdental  splints 
of  gutta  percha  or  vulcanized  India-rubber,  as  ingeniously  applied  by  Dr. 
Gunning,  of  New  York,  and  Dr.  Beans,  of  Atlanta,  Ga.  In  a  case  of  frac- 
ture of  both  rami  of  the  jaw,  Annandale  succeeded  in  obtaining  a  good 
result  by  cutting  down  externally,  on  each  side,  and  securing  the  fragments 
))y  means  of  the  ^vire  suture.  A  similar  plan,  in  cases  of  single  fracture, 
had  been  previously  employed  by  Buck  and  Hamilton,  of  New  York,  and 
by  Kinloch,  of  Charleston,  and  I  have  myself  adopted  it  with  good  results, 
when  there  has  been  much  tendency  to  separation  of  the  fragments. 

Whatever  mode  of  treatment  be  adopted,  care  must  be  taken  not  to  pro- 
duce uneven  or  undue  pressui'e.  Neglect  of  this  precaution  will  cause  great 
irritation,  and  probably  the  formation  of  abscess,  a  very  troublesome  and 
painful  complication  of  fractured  jaw,  and  one  that  may  give  rise  to  necro- 
sis and  to  consequent  non-union,  which  accident  is,  in  this  position,  I  be- 
lieve, more  apt  to  result  from  tight  bandaging  than  from  the  bandage  being 
too  loose.  Gunshot  fracture  of  the  lower  jaw  is  sometimes  attended  with 
so  much  splintering  as  to  require  partial  resection  of  the  bone.    The  period 


Fig.  117. 


B  irton's  bandafje  for  fractured 
jaw. 


252 


SPECIAL  FRACTURES. 


required  for  the  cure  of  a  simple  fracture  of  the  jaw  is  usually  from  three 
to  six  weeks. 

Fracture  of  the  Hyoid  Bone  is  a  very  rare  accident.  Hamilton 
has  collected  ten  eases,  of  which  three  were  caused  by  hanging-,  three  by 
grasping  the  throat  between  the  thumb  and  fingers,  three  by  direct  blows 
or  falls,  and  one  by  muscular  action.  Dr.  La  Roe  reports  a  case  in  which 
the  injury  was  caused  by  gaping.  The  accident  is  attended  with  great 
pain,  sometimes  with  hemorrhage,  and  with  difficulty  in  opening  the 
mouth,  in  swallowing,  and  in  speaking.  The  diagnosis  can  be  made  by 
observing  the  mobility  of  the  fragments,  and  the  inward  angular  displace- 
ment, with  or  without  crepitus.  The  treatment  consists  in  reducing  the 
deformity,  by  pressure  from  within  the  mouth,  and  in  keeping  the  parts  at 
rest  by  use  of  a  pasteboard  or  leather  collar,  with  the  enforcement  of 
quiet,  and  the  hypodermic  administration  of  opium.  Of  thirteen  cases  col- 
lected by  Dr.  Gibb,  two  proved  fatal. 

Fractures  op  the  Trunk. 

Ribs  The  ribs  are  more  frequently  broken  than  any  of  the  other  bones 

of  the  trunk:  these  injuries  may  be  produced  by  direct  violence,  as  from 
the  kick  of  a  horse,  or  by  indirect  violence,  the  front  and  back  of  the  chest 
being  pressed  together,  and  the  ribs  giving  way  like  an  over-bent  bow,  at 
the  weakest  part.^  The  ribs  are  occasionally  broken  by  muscular  action  (as 
in  parturition),  or,  according  to  Malgaigne,  even  by  the  impulse  of  the 
heart.  The  middle  ribs,  from  the  fourth  to  the  tenth,  are  those  most  ex- 
posed to  fracture,  and  the  usual  seats  of  injury  are  near  the  junction  of  the 
costal  cartilages,  and  in  the  neighborhood  of  the  angles.  The  direction  of 
the  fracture  is  commonly  transverse  or  slightly  oblique;  occasionally  a  rib  is 
comminuted,  or  broken  in  more  than  one  place.  These  fractures  are  rarely 
compound,  except  as  the  result  of  gunshot  wounds.  The  displacement  in 
cases  of  fractured  rib  is  usually  slight ;  if  the  result  of  a  direct  blow,  there 
will  probably  be  some  inward  angular  deformity,  while  if  from  indirect 
violence,  the  projection  will  be  outwards ;  if  a  number  of  ribs  on  the  same 
side  be  broken,  there  may  be  a  slight  tendency  to  overlapping.  The  diag- 
nostic signs  are  deformity,  mobility,  and  crepitus,  which  is  sometimes 
readily  perceived,  but  at  other  times  can  only  be  elicited  by  careful  and 
prolonged  manipulation,  by  compi-essing  the  chest  from  before  backwards, 
or  by  auscultation.  There  are,  besides,  pain  and  localized  tenderness,  with 
a  sharp  stitch,  if  the  pleura  be  wounded,  and,  possibly,  haemoptysis,  pneu- 
mothorax, or  emphysema,  if  the  lung  be  involved.  The  pain  is  much  in- 
creased by  movements  of  the  chest  wall,  and  the  breathing  is  therefore 
shallow,  and  to  a  great  extent  diaphragmatic.  The  prognosis  is  favorable ; 
except  in  cases  complicated  with  thoracic  or  other  severe  injury,  it  is  very 
rare  for  death  to  follow  fracture  of  the  ribs.  Union  commonly  takes  place 
in  from  three  to  five  weeks,  with  very  little  deformity,  and  by  means  of  a 
well-marked  ensheathing  callus.  False-joint  is  occasionally  met  with  in 
this  situation,  while,  on  the  other  hand,  the  production  of  new  bone  is 
sometimes  excessive,  causing  coalescence  between  adjacent  ribs. 

Treatment. — In  the  treatment  of  fractured  ribs,  the  surgeon  may  dis- 
regard any  existing  deformity,  which  will  usually  spontaneouslv  disappear 
by  the  expansion  of  the  chest  in  the  respiratory  movements  •,  even  if  it 

'  This  is  denied  by  E  H.  Bennett,  of  Dublin,  who  has  shown  that  impaction  with 
splintering,  and  inward  displacement,  may  result  from  indirect  violence. 
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should  not,  it  would  be  preferable  to  allow  the  displacement  to  remain, 
rather  than  to  attempt  its  removal,  as  has  been  proposed,  by  the  use  of 
sharp  hooks  or  screw  elevators.  The  chief  indication  in  any  case  of  frac- 
tured rib,  is  to  put  the  affected  part  in  a  state  of  complete  rest,  and  this 
may  best  be  done  by  surroundinf?  the  side  of  the  chest  which  is  involved 
with  numerous  overlapping-  broad  strips  of  adhesive  plaster,  each  reaching- 
a  little  beyond  the  median  line,  both  behind  and  before.  This  mode  of 
treatment,  which  appears  to  have  originated  with  Dr.  Hannay,  of  Eng- 
land, is,  according-  to  my  experience,  much  superior  to  any  other  which  has 
been  proposed.  The  strips,  which  should  be  about  two  inches  wido,  are 
laid  on  in  circular  layers,  beginning-  from  below,  each  strip  overlapping  its 
predecessor  by  about  one-third  of  its  width.  As  the  dressing-  becomes 
loosened,  other  layers  of  strips  are  to  be  tightly  applied  immediately  over 
the  first,  so  that  the  chest  is  kept  constantly  fixed  by  a  stiff  and  firm  splint 
of  adhesive  plaster.  The  patient  will  usually  be  most  at  ease  in  a  sitting 
posture  for  the  first  day  or  two.  Thoracic  complications  rnust  be  met  by 
appropriate  treatment,  and  in  any  case  opium  may  be  freely  administered. 
The  dressing-  may  be  removed  at  the  end  of  three  weeks,  when  union  is 
commonly  sufficiently  firm  to  enable  the  surgeon  to  discontinue  his  attend- 
ance. If,  in  any  case  of  injury  of  the  chest,  it  is  uncertain  whether  a  rib 
be  broken  or  not,  the  dressing  above  described  should  be  applied,  as  it  will 
afford  great  comfort,  even  in  cases  of  contusion  without  fracture. 

The  emphysema  which  sometimes  accompanies  fracture  of  the  ribs  re- 
quires no  special  treatment,  usually  disappearing  spontaneously  in  the 
course  of  a  few  da^'s  or  weeks.  Jtupture  or  laceration  of  an  intercostal 
artery,  which  proved  fatal  in  a  case  recorded  b}'  Amesbury,  could  scarcely 
be  recognized  unless  the  fracture  were  compound.  Under  such  circum- 
stances an  effort  should  be  made  to  secure  the  bleeding  vessel,  for  which 
purpose,  if  necessary,  a  portion  of  the  adjacent  rib  might  be  excised.  In 
cases  of  gunshot  fracture,  all  spicula  should  be  carefully  removed,  and  the 
after-treatment  conducted  with  reference  to  the  condition  of  the  thoracic 
viscera,  on  the  principles  which  will  be  laid  down  in  the  chapter  on  Inju- 
ries of  the  Chest. 

The  Costal  Cartilages  are  occasionally  broken,  either  at  their  junction 
with  the  ribs  or  through  their  middle.  The  causes  are  the  same  as  in  the 
case  of  fractured  ribs;  but,  as  the  violence  required  is  greater,  there  is  more 
apt  to  be  serious  visceral  complication.  The  symptoms  are  the  same  as 
those  of  fractured  ribs,  except  that  crepitus  is  rarely  perceptible.  The 
direction  of  the  fracture  is  commonly  transverse,  the  anterior  fragment 
usually  projecting  in  front  of  the  posterior.  Union  takes  place  by  the  pro- 
duction of  bo7ie,  not  of  cartilage,  the  callus  being  chiefly  developed  on  the 
pleural  side  of  the  fracture ;  non-union  has  been  observed  in  one  case  by 
Hamilton.  The  treatment  consists  in  the  application  of  adhesive  strips,  as 
for  fractured  ribs.' 

Sternum. — True  fracture  of  the  sternum  is  a  very  rare  accident.  Dias- 
tasis of  the  first  from  the  second  bone  is  more  often  met  with,  and  is  a  less 
serious  affair.  These  injuries  may  result  from  direct  violence,  from  counter- 
stroke  (the  force  being  applied  to  the  back),  or  from  muscular  action,  as  in 
parturition,  or  in  the  act  of  vomiting.  The  line  of  separation  is  usually 
transverse,  though  it  may  be  bevelled  as  regards  the  thickness  of  the  bone. 
Malgaigne,  Kramer,  and  Meyer  have  each  observed  longitudinal  fractures 

'  See  interesting  papers  by  Dr.  E.  H.  Bennett,  in  the  Dublin  .Journal  of  Medical 
Science  for  Marcli,  187ti,  and  October,  1877. 
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of  the  sternum.  The  most  usual  seat  of  injury  is  at  the  junction  of  the 
manubrium  and  g-ladiolus.  and  in  this  situation  the  lesion  is,  as  already 
observed,  common]}^  a  diastasis,  or,  according  to  Maisonneuve,  Brinton, 
and  Riving-ton  (who  have  repeatedly  observed  a  true  joint  in  this  position), 
a  dislocation.  It  is  a  matter  of  some  importance,  as  regards  the  prognosis, 
to  be  able  to  say  in  any  individual  case  whether  the  lesion  be  a  true  fracture 
or  a  diastasis,  for  in  the  latter  case,  the  posterior  ligament  being  intact,  the 
patient  usually  escapes  visceral  complication.  In  true  fracture,  the  lung  or 
even  the  heart  may  be  torn,  and,  even  if  these  dangers  be  avoided,  there  is 
considerable  risk  of  the  subsequent  formation  of  abscesses  in  the  mediastinal 
space.  The  following  may  be  looked  upon  as  evidences  of  true  fracture, 
viz.,  the  presence  of  crepitus,  the  injury  being  below  the  junction  of  the 
first  and  second  bones,  or  the  fact  of  the  upper  fragment  projecting  in  front 
of  the  lower.  In  diastasis,  the  lower  rises  in  front  of  the  upper  fragment. 
Direct  violence  exerted  upon  the  manubrium  has  never  been  known  to  pro- 
duce true  fracture,  while  when  exerted  upon  the  gladiolus  it  almost  never 
produces  diastasis.  In  cases  of  injury  from  indirect  violence,  if  the  marks 
of  fracture  above  given  be  not  present,  the  diagnosis  must  be  made  by 
noting  the  presence  or  absence  of  haemoptysis,  emphysema,  etc. 

The  ensiform  cartilage  is  rarely  the  seat  of  fracture  or  dislocation,  though 
AVell-marked  cases  have  been  observed  by  Hamilton,  Martin,  Billard,  Mau- 
riceau,  Gallez,  and  Polaillon. 

In  making  the  diagnosis  of  fractured  sternum,  the  possibility  of  a  con- 
genital deformity  being  mistaken  for  the  result  of  violence,  must  not  be 
overlooked.  The  detection  of  crepitus  and  mobility  may  be  facilitated,  as 
suggested  by  Despres,  by  placing  a  cushion  beneath  the  back,  so  as  to  render 
the  front  wall  of  the  thorax  prominent.  The  diagnosis  in  cases  of  fracture 
from  counter-stroke  may,  according  to  Hewett,  be  aided  by  noting  the  occur- 
rence of  ecchymosis  some  days  after  the  reception  of  the  injury.  The  jjror/- 
nosis  of  diastasis,  or  of  uncomplicated  fracture,  is  favorable  ;  union  usually 
takes  place  in  from  three  to  four  weeks.  The  treatment  consists  in  keeping 
the  parts  at  rest,  by  the  application  of  a  broad  compress,  held  in  position 
■with  adhesive  strips  or  bandages.  If  there  be  much  displacement,  attempts 
at  reduction  may  be  made,  by  straightening  the  spine  and  drawing  the 
shoulders  backwards.  Opium  will  usually  be  required,  and  any  thoracic 
complications  must  be  met  by  suitable  remedies.  Mediastinal  abscesses 
should  be  opened  at  the  side  of  the  sternum,  w^hen  pointing  occurs ;  they 
have  been  evacuated  by  Gibson  and  others  by  the  use  of  the  trephine,  but 
the  results  of  the  operation  do  not  warrant  its  repetition. 

Pelvis — Fractures  of  the  pelvis  are  chiefly  interesting  on  account  of 
the  liability  to  implication  of  the  adjacent  viscera.  One  of  the  Ossa  Inno- 
minata  may  be  broken,  the  injury  being  sometimes  limited  to  a  separation 
of  the  crista  ilii,  or  of  one  of  the  spinous  processes,  and  at  other  times 
passing  through  the  rami  of  the  pubis  or  ischium,  or  in  the  neighborhood 
of  the  sacro-iliac  symphysis.  The  ilium,  pubis,  and  ischium  may  separate 
in  their  lines  of  conjunction,  the  acetabulum  being  thus  split  into  three 
portions  ;  or  diastasis  may  occur  at  the  pubic  or  sacro-iliac  symphyses. 
Fractures  of  the  pubis  and  ischium  assume  a  somewhat  oblique  direction, 
while  those  about  the  sacro-iliac  junction  correspond  pretty  generally  to  the 
line  of  the  symphysis.  The  diagnosis  of  fractured  pelvis  can  usually  be 
made  without  much  difficulty.  There  is  great  pain,  aggravated  by  motion, 
and  especially  by  any  attempt  to  walk  or  stand ;  there  is  abnormal  mobilitv ; 
and  crepitus  can  be  elicited  by  grasping  the  ilia  in  either  hand  and  moving 
them  in  opposite  directions.    The  displacement  in  fractures  of  the  pubis 
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and  ischium  is  often  considerable,  and  can  Le  readily  detected.  These  inju- 
ries are  commonly  caused  by  great  violence  of  a  crushing  nature,  such  as 
the  fall  of  a  bank  of  earth.  In  one  case,  which  was  under  my  care,  the 
crest  of  the  ilium  was  knocked  off"  by  a  sharp  blow  resulting  from  the  fall 
of  a  stove-pipe.  The  pubis  has  sometimes  been  fractured  as  the  result  of 
muscular  contraction,  as  in  a  remarkable  case  recorded  by  M.  Letenneur, 
while  diastasis  of  the  pubic,  and  occasionally  of  the  sacro-iliac,  symphysis 
may  occur  in  the  process  of  parturition.  Fracture  of  the  Acetabulum  is 
an  accident  that  is  often  spoken  of  as  complicating  dislocation  of  the  hip. 
I  believe,  howevor,  with  Prof.  Bigelow,  that  this  fracture  is  much  rarer 
than  is  generally  supposed,  and  that  its  existence  should  never  be  assumed 
unless  crepitus  can  be  detected  at  the  seat  of  supposed  lesion,  while  even 
in  such  a  case  the  injury  (as  pointed  out  by  Birkett)  may  really  consist  in 
a  luxation,  complicated  with  fracture  of  the  head  of  the  femur.  Fracture 
of  the  acetabulum  may  consist  merely  in  a  separation  of  its  posterior  lip, 
or  in  a  destruction  of  its  floor,  attended  sometimes  with  impaction  of  the 
head  of  the  femur  in  the  pelvic  cavity.  The  latter  form  of  injury  is  com- 
monly attended  with  such  severe  visceral  lesions  as  to  prove  fatal.  Sepa- 
ration of  the  lip  of  the  acetabulum  is  marked  by  the  signs  of  dislocation, 
the  displacement  being  readily  reduced  with  crepitus,  but  as  readily  repro- 
duced when  extension  is  discontinued. 

The  great  danger  in  cases  of  fracture  of  the  pelvis  is  from  rupture  or 
laceration  of  the  bladder  or  urethra.  Hence  the  surgeon's  first  step  should 
be  to  pass  a  catheter,  with  a  view  of  ascertaining  the  condition  of  those 
organs;  if  they  are  found  to  have  been  injured,  prompt  treatment  must  be 
employed,  according  to  the  principles  which  will  be  laid  down  in  speaking 
of  Injuries  of  the  Pelvic  Viscera. 

The  treatment  of  fractured  pelvis  consists  in  the  first  place  in  restoring 
the  displaced  fragments  to  their  proper  position,  if  this  can  be  done  with- 
out violence;  in  the  case  of  a  woman,  reduction  may  be  assisted  by  intro- 
ducing one  or  more  fingers  into  the  vagina.  The  entire  pelvis  should  be 
surrounded  by  a  padded  belt,  or  firm  and  broad  roller,  so  as  to  keep  the 
parts  at  perfect  rest,  while  the  hip-joint  of  the  affected  side  is  fixed  by 
means  of  a  pasteboard  splint  or  a  sand-bag,  as  in  cases  of  fractured  thigh. 
The  patient  should  lie  on  his  back,  on  a  hard  mattress,  with  the  knees 
slightly  flexed,  and  supported  by  pillows.  Compound  fractures  of  the 
pelvis  are  usually  fatal  accidents,  though  I  have  seen  recovery  after  per- 
forating gunshot  fracture  of  the  ilium.  In  the  treatment  of  such  a  case,  all 
splinters  should  be  carefully  removed,  and  means  adopted  to  secure  free 
drainage  through  the  external  wound. 

Sacrum  and  Coccyx  Fractures  of  these  parts  usually  result  from 

direct  violence,  the  fracture  being  transverse,  and  the  lower  fragment 
pressed  inwards  upon  the  rectum.  Richerand  gives  one  case  of  longitu- 
dinal fracture  of  the  sacrum.  These  injuries  are  rarely  met  with  except 
in  connection  with  other  severe  pelvic  lesions,  and  are  then  apt  to  prove 
fatal ;  the  treatment  would  consist  in  endeavoring  to  effect  reduction  l)y  pres- 
sure from  within  the  rectum,  and  in  the  application  of  a  padded  belt.  Ber- 
nard, a  French  surgeon,  plugged  the  rectum  with  a  lithotomy  tube,  in  order 
to  maintain  reduction,  but  I  should  prefer,  with  Hamilton,  to  dispense  with 
such  an  instrument,  and  to  rely  upon  keeping  the  parts  at  rest  and  admin- 
istering opium.  Fracture  of  the  coccyx  sometimes  results  in  the  develop- 
ment of  a  very  painful  neuralgic  condition  of  the  part,  constituting  a  form 
^of  the  affection  described  by  Dr.  Nott  and  Sir  J.  Y.  Simpson,  and  known  as 
coccygodynia ;  the  treatment  recommended  b}^  these  gentlemen  consists  in 
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subcutaneous  division  of  the  ligamentous  attachments  of  the  part,  or,  if  that 
fail,  in  excision  of  the  bone  itself,  an  operation  which  has  been  successfully 
resorted  to  by  several  surgeons,  including  Dr.  Burnham,  Dr.  Mursick,  Dr. 
Morton,  and  myself. 

Fractures  of  th-e  Upper  Extremity. 

Clavicle  The  clavicle  is  peculiarly  liable  to  fracture,  not  only  from 

its  exposed  position,  but  from  the  fact  of  its  being  the  sole  bond  of  osseous 
connection  between  the  trunk  and  the  upper  extremity.  It  may  be  broken 
by  direct  violence  in  any  part  of  its  length,  but  is  much  oftener  fractured 
by  indirect  violence  (such  as  a  fall  or  blow  on  the  shoulder),  and  then 
usually  gives  way  near  the  outer  end  of  its  middle  third,  where  the  bone 
is  weakest.    Partial  fracture  from  indirect  violence  is  usually  situated 

Fig.  118. 


Attachments  of  outer  end  of  clavicle  ;  showing  branches  of  coraeo-clavicular  ligament.  (Gray.) 

towards  the  inner  end  of  the  middle  third,  and  is  characterized  by  slight 
angular  projection.  Partial  fracture  from  direct  violence  is  commonly 
situated  more  externally,  and  is  marked  by  angular  depression.  Muscular 
action  is  an  occasional  cause  of  fractured  clavicle,  particularly,  according 
to  Delens,  of  fractures  of  the  inner  third  of  the  bone;  the  immediate 
mechanism  of  the  accident  in  some  cases  may  be,  as  suggested  by  Dr. 
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Packard,  the  bending-  of  the  clavicle  over  the  first  rib,  which  acts  as  a  ful- 
crum. Fractures  from  direct  violence  are  commonly  transverse,  and  may 
occasionally  be  comminuted ;  fractures  from  indirect  violence  arc  almost 
invariably  oblique,  the  bevelling  being  from  before  .backwards,  and  from 
without  inwards.  Fracture  of  the  sternal  end  of  the  clavicle,  ivithin  the 
fibres  of  the  costo-clavicular  ligament,  is  usually  attended  with  but  little 
displacement,  though,  according  to  R.  W.  Smith,  the  outer  fragment  is  in 
these  cases  displaced  forivards,  or  forivards  and  slightly  doivmvai-ds ; 
similarly,  there  is  little  displacement  in  fracture  of  the  outer  third,  ivithin 
the  limits  of  the  coraco-clavicular  ligament,  but  if  the  fracture  be  outside 
of  the  trapezoid  branch  of  that  ligament,  the  displacement,  according  to 
the  same  surgeon,  is  quite  marked.  According  to  A.  Gordon,  however, 
even  the  existence  of  the  last-named  variety  of  fracture  is  doubtful.  Frac- 
tures of  the  middle  of  the  clavicle,  especially  such  as  are  produced  by  indi- 
rect violence,  are  accompanied  with  great  and  very  constant  displace- 
ment. This  consists  in  a  tilting  upwards  of  the  inner  fragment,  and  a 
dropping  of  the  outer  fragment,  which  is  also  rocked  inwards  and  some- 
what backwards  by  the  action  of  the  powerful  muscles  attached  to  the 
scapula,  particularly  the  rhomboidei,  trapezius,  levator  anguli  scapulae,  pec- 
toralis  minor,  and  some  fibres  of  the  serratus  magnus. 

The  diagnosis  of  fractured  clavicle  can  usually  be  made  without  difficulty: 
if  the  middle  of  the  bone  be  involved,  the  displacement  is  in  itself  sufficiently 
characteristic,  while   crepitus  can 

readily  be  elicited  in  any  position  of  Fig.  119. 

the  fracture,  on  account  of  the  sub- 
cutaneous character  of  the  bone  in 
its  whole  length.  In  cases  of  partial 
or  partially  impacted  fracture  from 
direct  violence,  an  accident  of  not 
unfrequent  occurrence  among  quite 
young  children,  persistent  tender- 
ness over  the  point  of  injury  will  be 
found  a  valuable  diagnostic  sign. 
The  attitude  of  the  patient,  in  cases 
of  complete  fracture,  is  peculiar,  and 
often  significant  of  the  nature  of  the 
injury  ;  the  head  is  bent  towards  the 
affected  side,  so  as  to  relax  the  mus- 
cles, while  the  elbow  and  forearm 
are  supported  in  the  opposite  hand, 
so  as  to  diminish  the  dragging  sen- 
sation produced  by  the  weight  of  the 
limb.  The  prognosis,  as  regards  the 
life  of  the  patient  and  the  utility  of 
the  limb,  is  very  favorable ;  I  believe, 
however,  that  a  perfect  cure — that 
is,  without  deformity — is  very  rarely 

obtained,   at  least   in   oblique    frac-        complete  oblique  fracture  of  clavkle  near  its 

tures  of  the  middle  of  the  bone.  middle.  (Gkay.) 

Comminuted  fracture  of  the  clavicle 

is  sometimes  a  serious  injury,  from  concomitant  laceration  of  the  subclavian 
vein  or  plexus  of  nerves.  Compound  fracture  of  this  bone  is  rare,  except 
as  the  result  of  gunshot  injury,  when  it  is  apt  to  prove  fatal  from  thoracic 
complications ;  I  had,  however,  under  my  care,  some  years  ago,  a  case  of 
multiple  fracture  of  the  clavicle  from  direct  violence,  which  became  sec- 
17 
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ondarily  compound  by  the  occurrence  of  suppuration ;  slight  necrosis  fol- 
lowed, but  the  patient  eventually  made  a  good  recovery.  Fracture  of  both 
clavicles  is  an  accident  of  rare  occurrence,  but  presents  no  peculiarities, 
except  that  of  course  .it  requires  some  modification  of  the  apparatus  used 
in  treatment. 

Treatment  of  Fractured  Clavicle. — The  treatment  of  fractured  clavicle 
may  be  conducted  by  position  alone,  or  by  position  aided  by  various  forms 
of  apparatus.  The  deformity,  as  we  have  seen,  depends  (1)  on  the  tilting 
up  of  the  inner  fragment,  by  the  resiliency  of  its  ligamentous  attachments 
and  the  action  of  the  sterno-cleido-mastoid  muscle  ;  (2)  on  the  falling  of 
the  shoulder  with  the  outer  fragment,  due  to  the  weight  of  the  arm  ;  but 
(3)  chiefly  on  the  rocking  inwards  and  backwards  of  the  outer  fragment, 
by  the  action  of  the  powerful  muscles  attached  to  the  scapula.  Hence  the 
indications  for  treatment  are,  (1)  to  relax  the  sterno-cleido-mastoid  muscle, 
(2)  to  prevent  the  weight  of  the  arm  from  dragging  down  the  outer  frag- 
ment, and  (.3)  by  fixing  the  scapula,  to  carry  the  attached  external  frag- 
ment outwards  and  forwards,  and  thus  restore  the  shape  of  what  has  been 
not  inaptly  called  the  "  ahoulder  girdle.''^  These  indications  may  all  be 
met  by  position  alone.  For  this  purpose  the  patient  should  lie  flat  on  his 
back,  on  a  firm,  hard  mattress,  with  the  head  slightly  elevated,  and  the  arm 
flexed  and  carried  across  the  chest,  so  that  the  hand  rests  on  the  sound 
shoulder — the  position  commonly  known  as  the  "  Velpeau  position,"  from 
its  having  been  employed  by  that  distinguished  surgeon  in  the  treatment 
of  these  and  other  injuries  (see  Fig.  121).  The  elevation  of  the  head  (by 
means  of  a  single  pillow,  which  must  not  touch  the  shoulders)  relaxes  the 
sterno-cleido-mastoid  muscle,  and  thus  obviates  the  tendency  to  upward 
tilting  of  the  inner  fragment;  the  position  of  the  arm  across  the  chest 
makes  the  weight  of  the  limb  act,  if  at  all,  in  an  upward  direction,  and 
thus  efl"ectually  prevents  any  downward  displacement ;  while  the  weight 
of  the  chest,  together  with  the  firm  and  even  counter-pressure  of  the  mat- 
tress, serve  to  fix  the  scapula,  and  thus  prevent  that  rocking  of  the  bone 
around  the  chest  which  causes  the  inward  and  backward  displacement  of 
the  outer  fragment.  By  this  simple  mode  of  treatment  the  deformity  can, 
at  least  in  the  immense  majority  of  cases,  be  completely  reduced,  and,' could 
the  patient  be  trusted  to  remain  quiet  for  a  sufficient  length  of  time  (three 
or  four  weeks),  nothing  further  would  be  required.  In  practice,  however, 
very  few  patients  can  help  shifting  their  posture  in  sleep,  if  not  Avhile 
awake,  and  hence  retentive  ai:)paratus  is  usually  necessary.  If  the  patient 
can  remain  in  bed,  the  scapula  may  be  fixed  by  a  broad  and  long  wedge- 
shaped  pad,  applied  as  a  compress  on  the  lower  blade  of  the  bone,  and  held 
in  place  by  several  broad  strips  of  adhesive  plaster,  while  the  arm  is  fastened 
in  the  "Velpeau  position"  by  a  few  strips  of  the  same  material.  If  the 
patient  cannot  remain  in  bed,  the  same  appliances  may  be  used,  with  the 
addition  of  a  compress  upon  the  projecting  end  of  the  inner  fragment,  and 
a  broad  roller  bandage,  used  in  the  form  of  the  "third  roller  of  De- 
sault,"'  with  additional  circular  turns  to  fix  the  arm  in  the  required  posi- 

'  The  application  of  the  third  roller  of  Desault  is  thus  described  by  Wales  :  Place 
the  initial  extremity  of  the  roller  "  under  the  axilla  of  the  sound  side,  then  conduct 
the  cylinder  over  the  broken  clavicle,  upon  which  a  compress  must  be  placed,  down 
the  posterior  surface  of  the  arm  under  the  elbow,  and  over  the  forearm  to  the  point  of 
departure;  thence  across  the  back  obliquely  over  the  injured  shoulder,  down  the 
front  of  the  arm  and  under  the  elbow,  to  pass  obliquely  across  the  chest  to  the  axilla 
of  the  sound  side."  These  turns  are  repeated  until  the  roller  is  exhausted,  thus  form- 
ing two  triangles,  one  in  front  and  the  other  behind  the  chest  ;  the  firmness  of  the 
bandage  may  be  much  increased  by  making  additional  circular  turns  as  recommended 
in  the  text. 
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tion.  The  same  indications  may  be  met  by  using-  Fox's  apparatus  (to  be 
presently  described)  or  any  of  its  modifications,  taking  care  to  apply  the 
pad,  not  as  an  axillary  fulcrum,  but  simply  as  a  scapular  compress.  The 
posterior  figure-of-8  bandage,  recommended  by  some  authors,  is  defective 
in  that  its  force  is  exerted  on  the  acromial  part  of  the  scapula  only,  and 
not  on  the  entire  bone ;  the  same  objection  applies  to  most  of  the  back 
splints  devised  for  these  cases,  though  a  back  splint,  such  as  that  devised 
by  Dr.  Staples,  of  Minnesota,  broad  enough  to  fix  both  scapultE,  might  be 
made  a  useful  adjuvant  to  the  compresses  already  described.  Vacher,  of 
Birkenhead,  has  modified  the  figure-of-8  bandage  by  applying  metallic  caps 
to  both  shoulders,  and  drawing  them  backwards  by  means  of  a  posterior 
strap  and  buckle,  while  O'Connor,  of  Limerick,  relies  upon  a  splint  of 
plaster-of-Paris,  moulded  to  fit  both  shoulders,  and  an  ordinary  bandage. 
The  apparatus  introduced  by  Dr.  George  Fox,  of  this  city,  is  thus  described 
by  Sargent:  "The  apparatus  consists  of  a  firmly  stuffed  pad  of  a  wedge 
shape,  and  about  half  as  long  as  the  humerus,  having  a  band  attached  to 

each  extremity  of  its  upper  or  thickest  margin ;  a  sling  to  suspend  the 

elbow  and  forearm,  made  of  strong  muslin,  with  a  cord  attached  to  the 

humeral  extremity,  and  another  to  each  end  of  the  carpal  portion;  and  a 

ring  made  of  muslin  stuffed  with  cotton  to 

encircle  the  sound  shoulder,  and  serve  as  Fir..  120. 

means  of  acting  upon  and  securing  the  sling." 

Fox's  apparatus  has  undoubtedly  produced  a 

great  many  excellent  cures ;  it  has  done  so, 

however,  I  believe,  by  fixing  the  scajnda 

more  or  less  perfectly,  and  not  by  affording 

leverage  to  the  humerus,  as  it  was  originally 

intended  to  do.    Indeed,  the  wedge-shaped 

pad,  if  used  as  a  fulcrum,  produces  so  much 

pain  that  few  patients  can  endure  it  for  any 

length  of  time  ;  so  that  in  practice  surgeons 

generally  apply  it  far  back — where  it  acts 

merely  as  a  scapular  compress — or  else  reduce 

its  thickness  to  such  a  degree  that  its  action 

as  a  fulcrum  is  entirely  defeated.  Fox's  ap- 
paratus has  been  ingeniously  modified  by  Dr. 

Levis,  Prof.  Hamilton,  and  others,  and  any  of 

these  forms  of  the  sling  and  pad  dressing  may 

be  used  w4th  good  results,  provided  that  they 

are  accurately  adjusted  and  carefully  watched 

by  the  surgeon.^    Moore,  of  Rochester,  and 

Sayre,  of  New  York,  believe  that  the  point  of 

most  importance  is  to  render  tense  the  clavic-    g^yre-s  dressing  for  fractured  ciavi- 

ular  fibres  of  the  pectoralis  major  muscle,  and  cie.  (Hamilton.) 

thus  draw  the  inner  fragment  downwards ; 

the  former  surgeon  accomplishes  this  purpose  by  forcing  the  entire  arm 
backwards,  and  fixing  it  with  a  shawl  or  strip  of  muslin  folded  as  a  cravat 
and  made  to  describe  figures-of-8  around  the  sound  shoulder  and  the  elbow 
of  the  aff'ected  side  ;  while  Prof.  Sayi-e  employs  two  broad  adhesive  strips, 
one  of  Avhich  fixes  the  arm  and  acts  as  a  fulcrum,  while  the  other  forces 
the  shoulder  backwards  by  drawing  the  elbow  forwards,  at  the  same  time 
supporting  the  forearm,  as  shown  in  Fig.  120.  Dr.  Satterthwaite  has 
modified  Sayre's  dressing  by  adding  an  axillary  pad,  and  employing  elastic 

■  See  a  full  and  able  discussion  of  the  principles  of  treatment  of  fractured  clavicle, 
and  of  the  comparative  merits  of  different  forms  of  apparatus,  by  the  late  Dr.  Edward 
Hartshorne,  in  the  2d  volume  of  the  Pennsijlvania  Hospital  Reports,  pp.  108-142. 
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bands  instead  of  adhesive  plastei*.  Union  of  a  fractured  "clavicle  usually 
occurs  within  three  weeks,  but  the  dressing  should  be  retained,  as  a  matter 
of  safety,  at  least  a  couple  of  weeks  longer. 

Scapula  The  scapula  may  be  broken  through  its  body,  through  its 

neck,  through  the  glenoid  cavity,  or  through  the  acromion  or  coracoid 
processes. 

Fracture  of  the  Body  of  the  Scapula  is  a  rare  accident,  and  is  usually 
due  to  direct  violence,  though  it  is  said  in  one  case  (Heylen's)  to  have 
been  produced  by  muscular  action.  Tf  the  spine  of  the  scapula  be  involved, 
the  line  of  fracture  can  commonly  ))e  detected  with  facility  by  palpation,  and 
in  other  cases  crepitus  can  generally  be  elicited  by  pressing  firmly  on  the 
scapula  with  one  hand,  while  the  other  moves  the  shoulder  in  various 
directions.  The  treatment  consists  in  attempting  to  reduce  the  deformity, 
if  there  be  any,  by  manipulation,  and  in  then  fixing  the  arm  to  the  side  by 
circular  turns  of  a  roller  bandage  or  by  adhesive  strips,  the  forearm  and 
elbow  being  supported  in  a  suitable  sling.  If  the  lower  angle  have  been 
separated  from  the  rest  of  the  bone,  it  may  be  secured,  as  advised  by  Boyer, 
by  the  additional  application  of  a  firm  compress. 

Fracture  of  the  Neck  of  the  Scapula  (in  the  anatomist's  sense  of  the 
term)  is  an  accident  the  possibility  of  which  has  never  been  established  by 
dissection,  and  which,  if  it  have  ever  occurred,  except  when  complicated 
with  comminution  of  the  glenoid  cavity,  must  certainly  be  very  rare.  The 
term  "fracture  of  the  neck  of  the  scapula,''''  as  used  by  Sir  Astley  Cooper, 
however,  means  fracture  through  the  supra-scapular  notch,  and  in  this 
position  the  lesion  has  unquestionably  been  met  with,  though  very  rarely. 
I  have  myself  seen  one  example,  in  a  child  five  years  old.  The  amount  of 
displacement  depends  on  the  degree  of  integrity  of  the  various  ligaments 
of  the  part,  especially  the  coraco-clavicular  and  coraco-acromial.  If  these 
be  ruptured,  the  glenoid  cavity  and  head  of  the  humerus  fall  into  the  axilla 
(wher(!  the  latter  may  be  sometimes  felt),  causing  a  depression  beneath  the 
acromion,  as  in  dislocations  of  the  shoulder,  though  not  so  deep ;  crepitus 
is  elicited  by  laying  one  hand  on  the  shoulder,  so  as  to  touch  the  coracoid 
process,  and  with  the  other  hand  moving  the  arm  in  various  directions. 
In  a  child,  the  part  may  be  grasped  by  placing  the  fingers  on  the  shoulder 
and  thrusting  the  thumb  deeply  into  the  axilla.  The  deformity  can 
readily  be  reduced,  but  instantly  recurs  when  support  is  removed,  and  the 
coracoid  process  can  be  felt  moving  with  the  humerus,  instead  of  with  the 
acromion.  The  treatment  consists  in  fixing  the  scapula  by  placing  a  thin 
pad  or  folded  towel  in  the  axilla,  fastening  the  arm  to  the  side  by  circular 
turns  of  a  roller  or  adhesive  strips,  and  supporting  the  forearm  and  elbow 
in  a  sling.  The  same  dressing  would  be  applicable  in  a  case  of  comminu- 
tion of  the  glenoid  cavity. 

Fracture  of  the  Acromion  is  probably  a  rarer  accident  than  epiphyseal 
separation  of  that  process.  When  the  line  of  fracture  is  through  or  behind 
the  acromio-clavicular  articulation,  the  shoulder  drops  forwards,  inwards, 
and  downwards,  as  in  cases  of  fractured  clavicle ;  if,  however,  the  frac- 
ture be  in  front  of  the  acromio-clavicular  articulation,  there  will  be  little 
or  no  displacement,  and  the  diagnosis  must  be  made  by  the  detection  of 
mobility  and  crepitus.  Union  occurs  without  much  deformity,  though 
rarely,  according  to  Cooper,  except  by  fibrous  tissue.  The  treatment  con- 
sists in  fixing  the  arm  and  scapula  by  an  axillary  pad  and  bandage,  and 
in  supporting  the  elbow  with  a  sling.  This,  as  well  as  fracture  of  the  body 
or  neck  of  the  .scapula,  may  be  also  efficiently  treated  with  the  bandage 
known  as  Velpeau's,  the  application  of  which  can  be  seen  from  the  accom- 
panying illustration. 


FRACTURES   OF   UPPER   EXTREMITY   OF  HUMERUS. 


261 


Fig.  121. 


Fracture  of  the  G  or  avoid 
Process  occasionally,  though 
rarely,  occurs,  as  the  result 
of  direct  violence.  There  is 
seldom  any  displacement,  and 
no  treatment  is  required  be- 
yond the  use  of  a  sling,  with 
perhaps  a  few  turns  of  a  roller 
around  the  arm  and  shoulder. 

Two  or  more  of  these  va- 
rious forms  of  scapular  frac- 
ture may  coexist  in  the  same 
case,  or  any  one  of  them  may 
be  complicated  by  fracture  oi- 
dislocation  of  the  humerus  or 
clavicle  ;  for  the  treatment  of 
such  injuries  no  general  rules 
can  be  laid  down,  but  each 
case  must  be  managed  with 
reference  to  its  own  peculiar 
exigencies.  The  ingenuity 
of  the  surgeon  Avill  often  be 
much  taxed  in  endeavoring 
to  meet  the  different  indica- 
tions presented,  and  he  will 
often  be  disappointed  by  the 
persistence  of  deformity, 
which,  however,  fortunately 
seldom  proves  much  of  an  impediment  to  the  usefulness  of  the  arm. 
time  required  for  treatment,  in  cases  of  fractured  scapula,  is  usually 
three  to  four  weeks. 


Velpeiiu's  baudage. 


The 
from 


Fractures  of  the  Humerus.— Fractures  of  the  humerus  are  divided 
by  Hamilton  into  eleven  classes,  of  which  four  are  fractures  of  the  upper 
extremity  (head,  neck,  and  tubercles),  one  of  the  shaft,  and  six  of  the  lower 
extremity. 


1.  Fractures  of  the  Upper  Extremity  of  the  Humerus  (1) 

The  fracture  may  pass  through  the  Head  and  AnatomicaJ  Neck  of  the 
bone,  being  chiefly  intra-capsular,  and  may  or  may  not  be  impacted,  accord- 
ing to  circumstances.  If  the  fracture  be  entirely  intra-capsular,  bony 
union  cannot  well  occur,  and  the  detached  head  of  the  humerus  is  apt  to 
become  carious  or  necrosed,  requiring  an  operation  for  its  removal.  Frac- 
ture of  the  anatomical  neck  is  attended  with  but  little  deformity,  nor  does 
It  much  interfere  with  the  motions  of  the  part.  There  may  be  slight  short- 
ening, and  crepitus  can  usually  be  elicited  by  pressing  the  head  of  the  bone 
into  its  socket  and  making  rotation  ;  the  shoulder  is  the  seat  of  severe 
pain.  This  injury  results  from  direct  violence,  and  is  principally  met  with 
in  old  persons. 

(2)  Fracture  through  the  Tubercles  of  the  humerus  differs  from  the 
preceding  variety  merely  in  being  completely  extra-capsular.  Bony  union 
takes  place  in  these  cases,  but  the  motion  of  the  joint  is  apt  to  be  impaired 
by  the  irregular  masses  of  callus  which  are  formed.  Crepitus  may  be  de- 
tected by  grasping  the  tubercles  with  one  hand,  and  rotating  the  arm  with 
the  other;  there  is  rarely  much  displacement,  though,  if  the  fracture  be  im- 
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pacted,  there  may  be  slight  shortening.  The  signs  of  this  injury  are  very 
obscure,  and  in  many  cases  the  diagnosis  cannot  be  positively  made  during 
life. 

(3)  Longitudinal  Fracture  of  the  Head  and  Neck,  or  Splitting  off  of 
the  Greater  Tubercle,  produces  a  marked  increase  in  the  antero-posterior 
diameter  of  the  upper  end  of  the  humerus,  and,  while  there  is  some  depres- 
sion under  the  acromion,  a  smooth,  bony  prominence  can  bo  felt  under  the 
coracoid  process;  crepitus  can  be  usually  elicited  by  pressing  together  the 
tubercles  and  rotating  the  arm,  while  the  mobility  of  the  limb  is  unimpaired. 
Union  takes  place  by  bone,  or  by  fibrous  tissue,  according  to  the  amount 
of  separation  between  the  fragments. 

(4)  Fracture  of  the  Surgical  Neck  of  the  humerus,  under  which  head 
may  be  included  separation  of  the  upper  epiphysis,  is  the  most  frequent 
form  of  injury  met  with  in  this  region.  The  surgical  neck  is  that  part  of 
the  humerus  which  extends  from  the  line  of  epiphyseal  junction  to  the  place 
of  insertion  of  the  latissimus  dorsi  and  pectoralis  major  muscles.  Fracture 
of  this  part  usually  results  from  direct  violence,  and  is  often  accompanied 
with  great  contusion  and  swelling  of  the  soft  parts.  Separation  of  the 
epiphysis  (Fig.  122)  is  an  accident  of  early  life,  but  true  fracture,  though 
met  with  in  children,  is  more  frequent  among  adults.  Crepitus  can  be 
readily  elicited,  unless  either  impaction  or  overlapping  have  occurred;  in 
the  latter  case  the  diagnosis  can  be  easily  made  from  the  deformity,  which 


Fig.  122.  Fio.  123. 


Separation  of  upper  epiphysis  of  humerus.    (From  a  Fracture  of  tlie  surgical  neck  of 

patient  in  the  Episcopal  Hospital.)  the  humerus.  (Gray.) 


is  characteristic,  and  which  consists  in  the  upper  end  of  the  lower  fragment 
being  drawn  upward,  inwards,  and  forwards,  while  the  upper  fragment  is 
rotated  outwards.  Reduction  is  often  difficult  and  sometimes  inipossible 
in  these  cases,  in  spite  of  which,  union  commonly  occurs  without  material 
impairment  of  the  usefulness  of  the  limb. 


FRACTURE  OF  THE   SHAFT  OF  THE  HUMERUS. 
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TreatmeM  of  Fractures  of  the  Upper  Extremity  of  the  Humerus. — 
Compound  fractures  of  these  parts,  especially  if  resulting  from  gunshot 
injury,  usually  require  either  excision  or  auii)utation.  The  treatment  of 
simple  fractures  of  the  upper  end  of  the  humerus  may  bo  conducted  satis- 
factorily in  the  following-  way.  A  roller  should  be  in  the  first  place  applied 
smoothly  and  evenly  to  the  injured  arm,  from  the  tips  of  the  fingers  to, 
but  not  at)ove,  the  seat  of  fracture.  This  bandage  should  be  applied  while 
the  elbow  is  in  a  flexed  position.  A  thin  pad,  compress,  or  fold(!d  towel  is 
then  to  be  placed  in  the  axilla,  so  as  to  fill  up  the  hollow  of  that  part  and  afford 
a  firm  basis  of  support  to  the  humerus.  This  pad  may  be  held  in  place  by 
a  bandage  or  by  adhesive  strips.  The  arm  is  then  brought  to  the  side, 
with  the  elbow  a  little  forwards,  so  as  to  ob- 
viate the  anterior  angular  projection,  and 
sufficient  extension  made  to  reduce  the  frac- 
ture. The  arm  is  to  be  securely  fastened  to 
the  chest  with  circular  turns  of  a  roller  or 
adhesive  strips,  and  the  forearm  secured 
across  the  chest,  somewhat  as  in  the  "Vol- 
peau  position,"  or  merely  suppoi'ted  by  a 
sling,  as  may  be  found  most  convenient. 
After  a  few  days,  when  swelling  has  sub- 
sided, a  moulded  pasteboard  or  gutta-percha 
cap  may  be  applied  to  the  shoulder  and  upper 
half  of  the  humerus,  and  will  give  additional 
security  and  firmness  to  the  dressing.  This 
simple  mode  of  treatment  which  is  very 
similar  to  that  recommended  by  Fergusson 
(Fig.  124),  will,  I  think,  be  found  quite  as 
efficient  and  a  great  deal  less  annojang  to  the 

patient  than  the  angular  splint,  short  splints.      Dressing  for  fracture  of  the  surgical 

and  axillary  pad  often  used  for  the  purpose.  neck  of  the  humerus.  (Fer^usson.) 
Erichsen  uses  a  pad,  a  leather  shoulder-cap, 

and  a  sling,  while  Hamilton  employs  a  simple  outside  splint  of  gutta-percha 
without  any  pad.  Welch's  shoulder-splint  may  be  also  used  in  the  treat- 
ment of  these  injuries. 

2.  Fracture  of  the  Shaft  of  the  Humerus  is  an  accident  of  fre- 
quent occurrence,  and  may  result  from  either  direct  or  indirect  violence. 
The  seat  of  the  fracture  is  more  oft(ui  below  than  above  the  middle  of  the 
bone,  and  its  line  usually  somewhat  oblique,  from  above  downwards  and  out- 
wards. The  dispilaceynent  consists  in  the  drawing  upwards  and  inwards  of 
the  lower  fragment,  with  some  eversion  of  the  up|)er  fragment,  and  an  ante- 
rior angular  projection,  due  to  the  weight  of  the  forearm.  The  diagnosis  is 
easy,  the  increased  mobility  and  crepitus  rendering  the  nature  of  the  injury 
almost  unmistakable.  The  treatment  consists  in  the  application  of  a  band- 
age up  to,  but  not  above,  the  seat  of  fracture  (until  after  the  subsidence  of 
swelling),  and  the  use  of  a  short  internal  splint,  with  an  outside  splint 
moulded  from  pasteboard  or  gutta-percha,  the  arm  being  fastened  to  the 
chest  in  the  way  already  described.  If  the  anterior  angular  deformity 
give  any  trouble,  a  short  anterior  splint  may  be  used  with  the  moulded 
pasteboard  splint,  while  the  forearm  is  laid  across  the  chest,  and  fixed  by 
a  broad  bandage,  or  merely  supported  by  a  short  .sling  around  the  wrist. 
Various  plans  of  making  permanent  extension  have  been  proposed,  but 
are  all  of  questionable  utility,  sufficient  extension  being  afforded  by  the 
weight  of  the  elbow,  which  for  this  purpose  should  be  unsupported,  or,  at 


Fig.  124. 
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least,  not  pressed  upwards.  When  the  internal  splint  is  used,  care  must 
be  taken  that  it  does  not  make  pressure  on  the  axillary  vein  ;  the  length 
of  the  sling-  may  be  varied  at  different  dressings  so  as  to  avoid  stiff'ness 
of  the  elbow. 

3.  Fractures  of  the  Lower  Extremity  of  the  Humerus  

(1)  Of  these,  the  first  to  be  considered  is  the  Fracture  at  the  Bam  of  the 
Condyles  not  implicating  the  joint,  under  which  head  may  be  properly 
included  separation  of  the  lower  epiphysis  of  the  humerus.  This  form  of 
fracture  usually  results  from  indirect  violence  exerted  upon  the  extremity 
of  the  elbow,  and  its  line  is  generally  oblique,  upwards  and  backwards. 
This  iniurv  is  freuuentiv  confused  with  dislocation  of  the  elbow  back- 
wards, but  the  diagnosis 
can  be  made  by  observing 
that  in  fracture  there  is  in- 
creased mobility,  crepitus, 
shortening  of  the  humerus, 
l)ut  no  change  in  the  rela- 
tive position  of  the  olecra- 
non and  condyles,  and  that 
the  deformity,  while  easily 
reduced,  instantly  recurs 
on  the  removal  of  exten- 
sion. In  dislocation,  on 
the  other  hand,  there  is  im- 
mobility, no  crepitus,  no 
shortening,  but  an  obvious 
projection  of  the  olecranon 
behind  the  line  of  the  condyles,  and  the  displacement  when  reduced  does 
not  return. 

(2)  Fracture  at  the  Base  of  the  Condi/les,  complicated  by  a  Splitting 
Fracture  between  them,  is  a  somewhat  rare  accident ;  it  is  marked  by  the 
same  symptoms  as  the  preceding  variety,  with  the 
Fig.  126.  addition  of  increased  breadth  of  the  lower  end  of 

the  humerus,  and  of  crepitus  between  the  condyles, 
developed  by  pressing  them  together. 

Besides  the  above  varieties,  there  may  be  separate 
fractures  of  (.3)  the  Inner  Condyle  (trochlea),  (4) 
the  Inner  Epicondyle  (epitrochlea),  (5)  the  Outer 
Condyle,  and,  possibly,  (6)  the  Outer  Epicondyle, 
though  I  am  not  aware  that  the  existence  of  this 
lesion  has  ever  been  demonstrated  by  dissection. 
The  diagnosis  of  these  varieties  of  fracture  can  usu- 
ally be  made  by  the  detection  of  mobility  and 
crepitus,  elicited  by  grasping  the  arm  firmly  with 
one  hand,  and  moving  either  condyle  successively 
Fractm-e  at  the  base  of        various  directions,  or  liv  pressing  and  rubbing 
and  betweea  the  condyles,    the  Condyles  together.    There  is  commonly  not 
(Erichsen.)  much  displacement,  except  in  case  of  fracture  of  the 

inner  epicondyle,  when  the  separated  fragment  is 
often  displaced  downwards  in  the  direction  of  the  hand.  These  injuries 
generally  result  from  direct  violence,  and  after  recovery  the  elbow  is  often 
left  stiff,  if  not  absolutely  anchylosed. 

Treatment  of  Fractures  of  the  Lower  Extremity  of  the  Humerus.  

Any  of  these  fractures  may  be  conveniently  and  efficiently  treated  by 


Fig.  12;"., 


Fracture  at  the  base  of  the  coudyles.  (Gray.) 
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means  of  a  simple  internal  rectangular  splint  (Fig-.  121),  the  forearm  being 
in  a  serai-prone  position  with  the  thumti  pointing  upwards,  or  b}^  means 
of  an  anterior  angular  splint,  the  forearm  being  supine.  The  latter  is,  I 
think,  the  better  appliance  in  the  early  stages  of  the  injury.  The  splints 
should  be  well  padded,  and  no  bandage  should  be  applied  beneath  the  splint, 
until  after  the  subsidence  of  inflammatory  swelling.  Indeed,  the  soft  parts 
are  often  so  much  involved  in  these  cases,  that  the  use  of  evaporating 
lotions  may  be  required  for  a  few  days,  the  limb  being  bandaged  to  the 
splint  above  and  below,  while  the  joint  itself  is  left  exposed.  Several  forms 
of  apparatus  have  been  devised  for  the  treatment  of  these  injuries,  among 
the  most  ingenious  of  which  may  be  especially  mentioned  the  splints  of 
Sir  A.  Cooper,  Hamilton,  Bond,  Welch,  and  Mayo.  I  am  not  aware,  how- 
ever, that  they  present  any  advantages  over  the  simple  form  of  dressing 
above  recommended ;  whatever  plan  may  be  adopted,  great  care  must  be 
taken  to  avoid  undue  or  uneven  pressure,  which  might  produce  excoriation 
or  even  gangrene.  Great  difficulty 
is  sometimes  experienced  in  main- 
taining reduction  from  the  action 
of  the  ])owerful  muscles  at  the  back 
of  the  arm ;  by  careful  bandaging, 
however,  and  the  judicious  use  of 
compresses,  this  difficulty  can  usu- 
ally be  overcome.^  As  already  men- 
tioned, if  the  elbow-joint  be  in- 
volved in  the  fracture,  there  will 
always  be  great  risk  of  anchylosis ; 
hence,  it  may  be  proper  to  resort  to 
passive  motion  at  a  comparatively 
early  period  in  these  cases,  as  soon 
sometimes  as  the  end  of  the  third  or 
fourth  week ;  or  the  patient  may  be  directed  to  swing  a  flat-iron,  as  recom- 
mended in  the  last  chapter.  Compound  fracture  of  the  elbow-joint  is  a 
very  serious  injury,  and  usually  requires  excision  or  amputation. 

The  time  required  for  the  treatment  of  a  fractured  humerus  is  commonly 
from  five  to  eight  weeks,  according  to  the  age  of  the  patient,  and  other 
modifying  circumstances. 

Fracture  of  the  Olecranon  is  usually  produced  by  direct  violence, 
such  as  a  fall  on  the  point  of  the  elbow.  It  may  also  be  caused  by  indirect 
violence — a  fall  on  the  hand,  etc. ;  or  even  by  mu.scular  action,  through 
the  powerful  contraction  of  the  triceps  extensor  muscle.  In  the  latter  case, 
the  mechanism  of  the  injury  probably  consists  in  the  olecranon  process  be- 
ing broken  as  an  overbent  lever  across  the  condyles  ot  the  humerus,  which 
act  as  a  fulcrum.  The  symptoms  of  the  accident  are  sufficiently  obvious. 
If  the  ligamentous  expansion  of  the  triceps  be  extensively  ruptured,  the 
detached  process  will  be  drawn  a  considerable  distance  up  the  arm,  giving 
rise  to  marked  displacement.  In  the  majority  of  instances,  however  (at 
least  according  to  my  own  experience),  there  is  little  or  no  separation,  and 
the  diagnosis  must  then  be  made  by  noting  the  existence  of  abnormal  mo- 
bility and  of  crepitus.  Crepitus  can  commonly  be  elicited  simply  by  seiz- 
ing the  olecranon  and  rubbing  it  laterally  against  the  extremity  of  the  shaft 

'  Dr.  T.  Blanch  Smith  reports  a  case  in  which,  otlier  means  failing,  reduction  was 
maintained  by  extending  tlie  forearm  upon  the  arm,  and  applying  a  long  slraifjht 
sj)lint.  Dr.  Allis,  of  this  city,  also  employs  the  extended  po.sition  in  the  treatment 
of  these  injuries. 


Fig.  127. 
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of  the  ulna,  or,  if  there  be  any  displacement,  by  grasping  the  forearm  just 
below  the  elbow,  so  that  the  forefinger  rests  upon  the  point  of  the  ole- 
cranon, which  it  draws  down  in  contact  with  the  shaft,  when  crepitus  may 
be  brought  out  by  flexing  and  extending  the  forearm  with  the  other  hand. 
Union  occasionally  takes  place  by  bony  deposit,  but  is  more  often  ligamen- 
tous merely.  The  utility  of  the  arm  may,  however,  be  preserved  even  with 
considerable  retraction  of  the  upper  fragment.  The  treatment  consists  in  fix- 
ing the  olecranon  in  apposition  with  the  shaft  (which  may  be  conveniently 
effected  by  means  of  a  compress  and  adhesive  strips),  and  keeping  the  joint 
at  rest  in  an  extended  position  for  four  or  five  weeks,  or  until  union  has 
occurred.  Surgeons  are  divided  as  to  the  comparative  advantages  of 
complete  or  of  partial  extension,  many  agreeing  with  Sir  Astley  Cooper 
and  Prof.  Hamilton,  in  recommending  the  former,  while  the  majority  of 
French  surgeons,  Mr.  Erichsen,  and  others,  prefer  the  latter.  I  am  myself 
in  the  hal)it  of  using  a  simple  obtuse-angled  splint,  well  padded,  and  applied 
to  the  inside  of  the  arm  and  to  the  palmar  surface  of  the  forearm,  which  is 
kept  in  a  semi-prone  position.  Figurc-of-8  turns  around  the  elbow  assist 
in  fixing  the  olecranon.  This  position — one  of  slight  flexion — is  less  irk- 
some to  the  patient,  and  is  at  least  as  effective  in  obviating  deformity  as 
that  of  complete  extension,  which  sometimes  causes  an  angular  depression 
at  the  seat  of  fracture.  In  cases  of  compound  fracture  of  the  olecranon, 
or  of  any  compound  fracture  about  the  elbow-joint,  in  which  an  attempt  is 
made  to  preserve  the  limb,  the  arm  should  be  flexed  to  an  angle  of  from 
100°  to  120°,  which  will  be  found  the  most  useful  position  should  anchy- 
losis ensue.  Wiring  the  fragments  of  the  broken  olecranon  has  been 
practised  by  MacCormac,  Jessop,  Caselli,  and  other  surgeons. 

Fracture  of  the  Coronoid  Process  of  the  Ulna  has  been  sup- 
posed to  )je  a  frequent  complication  of  backward  dislocation  of  the  elbow- 
joint.  I  have,  however,  been  unable  to  refer  to  more  than  twenty  cases 
in  which  this  lesion  has  been  diagnosticated  during  life  (and  in  none  of 
them  does  the  diagnosis  seem  to  have  been  confirmed  by  dissection),  while 
only  three  of  nine  specimens  described  by  authors  api)ear  to  give  satisfac- 
tory evidence  as  to  the  existence  of  fracture.  Hence,  though  the  possibility 
of  the  accident  must  be  admitted,  it  must  be  considered  very  rare.  The 
cause  of  such  an  injury  would  probably  be  indirect  violence,  and  its  diag- 
nosis would  have  to  he  established  principally  by  exclusion.  The  treat- 
ment would  consist  in  fixing  the  elbow  on  a  rectangular  splint,  and  in 
practising  passive  motion  after  three  or  four  weeks. 

Fractures  of  the  Forearm — Both  bones  of  the  forearm  are  fre- 
quently brokcni  through  their  shafts,  either  by  direct,  or  more  frequently 
by  indirect,  violence,  while  by  direct  violence  either  the  radius  or  the  ulna 
may  be  fractured  separately.  If  only  one  bone  be  broken,  the  other  acts 
as  a  splint,  and  prevents  the  occurrence  of  much  displacement,  in  spite  of 
the  obliquity  of  the  fracture;  but  if  both  bones  have  given  way,  there  is 
marked  shortening,  which,  with  the  mobility  and  crepitus,  render  the 
nature  of  the  case  evident.  The  treatment  consists  in  reducing  the  de- 
formity by  extension  and  manipulation,  and  in  fixing  the  limb  so  that  the 
line  of  the  bones  is  preserved,  and  the  interosseous  space  not  encroached 
upon,  while  the  motions  of  pronation  and  supination  are  preserved.  For 
this  purpose  the  supine  position,  advised  by  Lonsdale,  is  preferable  to  that 
of  semi-pronation  ordinarily  recommended.  The  reason  is  that  in  any 
fracture  of  the  radius,  particularly  in  one  above  the  insertion  of  the  prona- 
tor radii  teres,  the  vxyjjer  fragment  is  supinated  by  the  action  of  the 
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supinator  brcvis  and  biceps  muscles,  and  therefore,  unless  the  loiver  fraj?- 
ment  be  also  supinatod  by  the  surg-eon,  union  with  rotatory  deformity  will 
almost  inevitably  ensue.  Two  straight  splints  are  required,  which  should 
be  just  wide  enough  to  prevent  the  encircling  bandage  from  pressing  the 
bones  tog'ether,  and  thus  diminishing  the  interosseous  space.  The  palmar 
splint  should  reach  from  the  bend  of  the  elbow  to  beyond  the  fingers;  the 
dorsal  from  just  below  the  olecranon  to  just  above  the  styloid  process  of 
the  ulna.  They  should  be  well  and  evenly  padded,  the  object  being  not  to 
thrust  the  bones  apart  as  by  a  wedge,  but  to  fix  them  in  the  position  which 
they  have  assumed  under  the  surgeon's  manipulations.  No  bandage 
should  be  used  underneath  the  splints,  and  the  dressina-  should  be  renewed 
at  least  every  other  day  during  the  first  fortnight.  For  fracture  of  both 
bones,  the  splints  should  be  retained  for  from  five  to  seven  weeks,  but  for 
fracture  of  the  shaft  of  either  bone  alone,  four  weeks  will  usually  suffice. 
A  perfect  cure  of  a  fracture  of  both  bones  of  the  forearm  is  perhaps  rarely 
obtained ;  but  I  believe  that  the  surgeon  will  secure  better  results  by  this 
mode  of  treatment  than  by  any  other. 

Fracture  of  the  Head  of  the  Radius  is  a  rare  form  of  injury 
which  does  not  appear  to  hive  been  recognized  during  life,  though  the 
possibility  of  its  occurrence  has  been  demonstrated  by  dissection. 

Fracture  of  the  Neck  of  the  Radius  is  rarely  met  with  except 
when  complicated  with  other  lesions.  The  diagnostic  signs  are  slight 
anterior  displacement,  with  localized  pain,  mobility,  and  crepitus.  The 
treatment  consists  in  the  use  of  a  Avell-padded  internal  rectangular  splint, 
the  separated  fragment  being  kept  in  place  by  means  of  a  firm  compress. 

Fracture  of  the  Lower  Extremity  of  the  Radius  is  an  acci- 
dent of  very  frequent  occurrence.  Its  nature  and  pathology  have  been 
made  the  subject  of  special  study  by  Colles,  R.  W.  Smith,  Erichsen,  Groy- 
rand,  Yoillemier,  Nekton,  Barton,  Gordon,  Moore,  and  Pilcher,  of  New 
York;  There  are  two  varieties  of  this  form  of  fracture,  which  are  known 
generally  in  this  country  as  Colles's  and  Barton's  fractures.  Colles''s  frac- 
ture, which  is  by  far  the  more  common,  is  a  transverse  or  slightly  oblique 
fracture,  situated  at  from  a  quarter  of  an  inch  to  an  inch  and  a  half  above 
the  articular  extremity  of  the  radius.  Barion''s  fracture  is  a  very  oblique 
fracture,  extending  from  the  articulation  upwards  and  backwards,  sepa- 
rating and  displacing  the  whole  or  a  portion  of  the  posterior  margin  of  the 
articulating  surface.  It  is  a  very  rare  accident,  constituting  probably  not 
more  than  one  or  two  per  cent,  of  the  whole  number  of  fractures  in  this 
locality.  The  cause  of  these  injuries  is  almost  invariably  a  fall  upon  the 
palm  of  the  hand,  the  po.sition  of  over-extension  causing  the  bone  to  give 
way,  as  pointed  out  by  Gordon,  by  what  mechanicians  call  a  "cross-break- 
ing strain ;"  the  displacement  is  very  constant,  the  lower  fragment  being 
drawn  somewhat  upwards  and  backwards,  while  the  upper  fragment  pro- 
jects downwards  and  forwards ;  the  hand  at  the  same  time  inclines  some- 
what to  the  radial  side,  though  if,  as  sometimes  happens,  there  be  also  a 
fracture  of  the  styloid  process  of  the  ulna,  this  symptom  may  not  be  pre- 
sent. In  some  cases,  according  to  Moore,  of  Rochester,  the  styloid  process 
is  dislocated  and  caught  beneath  the  annular  ligament,  from  which  position 
it  must  be  released  before  reduction  can  be  accomplish(!d.  The  so-called 
"silver  fork"  deformity,  which  usually  characterizes  this  injury,  is  well 
seen  in  the  accompanying  illustration  (Fig.  128).  The  diagnosis  of  this 
fracture  is  generally  easy.   Beside  the  peculiar  displacement,  there  is  pain, 
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greatly  increased  by  motion  and  especially  by  attempts  to  rotate  the  wrist, 
while  crepitus  can  be  readily  elicited  by  drawing  down  the  hand  and  rub- 
bing together  the  fragments.  In  some  rare  cases  the  fractui'e  is  completely 
impacted,  when  crepitus  will  be  absent,  and  reduction  very  difficult,  if  not 


Fig.  128. 


Fracture  of  the  radius  near  its  lower  end.  (Liston.) 

impossible.  The  treatment  consists  in  effecting  reduction  by  means  of 
extension  and  manipulation,  and  in  fixing  the  limb  by  the  use  of  splints  and 
compresses.  Two  compresses  are  required,  one  over  the  dorsal  projection 
(lower  fragment),  and  one  over  the  palmar  prominence  (upper  fragment). 
Two  straight  splints  may  be  applied  over  these  compresses  (as  recom- 
mended by  Dr.  Barton),  or,  which  I  prefer,  the  well-known  splint  of  Dr. 
Bond  (Fig.  129)  may  be  used,  or  one  of  the  ingenious  modifications  of 
Drs.  Hays,  Hamilton,  and  others.    To  any  of  these  a  short  dorsal  splint 


Fig.  129. 


Bond's  splint. 


may  be  sometimes  advantageously  added.  Bond's  splint  consists  of  a  piece 
of  wood,  of  the  shape  indicated  in  the  figure,  with  a  carved  block  to  sup- 
port the  hand  and  fingers,  and  side  strips  of  leather  or  pasteboard.    It  is 


Fig.  130. 


Gordon's  splint  for  fracture  of  the  lower  end  of  the  radius. 

prepared  for  use  by  placing^{t\in;a  layer  of  cotton  wadding  or  folded  lint,  and 
adjusting  upon  this  the  palmar  compress  in  such  a  position  that,  when  the 


FRACTURES   OF   UPPER   EXTREMITY   OF  FEMUR. 


269 


splint  is  applied,  it  will  press  accurately  upon  the  lower  end  of  the  upper 
frag-nient.  The  splint  is  laid  on  the  fractured  limb,  so  that  the  hand  folds 
lig-htly  over  the  block  (which  should  fit  the  hollow  of  the  palm),  and  the 
dorsal  compress  is  then  adjusted  to  the  lower  fragment  so  as  to  maintain 
the  reduction  which  has  hitherto  been  kept  up  by  the  surgeon's  hands. 
The  dressing  is  completed  by  the  application  of  a  roller  bandage,  firmly, 
but  not  tightly,  for  fear  of  gangrene.  Another  efficient,  but,  as  it  seems  to 
me,  unnecessarily  complicated  apparatus,  is  that  employed  by  Dr.  A.  Gor- 
don, of  Belfast,  which,  like  the  splints  devised  by  Dr.  Carr,  Dr.  Coover, 
and  Dr.  Levis,  employs  a  curved  instead  of  a  plane  surface  for  the  support 
of  the  broken  bone.  The  nemi-prone  position  is  that  usually  recommended 
for  the  treatment  of  this  injur}',  but  I  myself  prefer  the  position  of  siipi- 
nation,  which  I  have  already  advised  for  fractures  of  both  bones  of  the 
forearm.  When  Colles's  fracture  is  complicated  with  Fracture  of  the  Sty- 
loid Process  of  the  Ulna,  the  case  should  be  treated  with  two  straight 
splints,  as  an  ordinaiy  fracture  of  the  forearm,  with  the  addition  of  com- 
presses to  combat  the  "silver-fork"  deformity,  if  required.  From  five  to 
seven  weeks  are  usually  necessary  for  the  treatment  of  these  cases. 

Fractures  of  the  Hand. — Fracture  of  the  carpus  or  metacarpus 
should  be  treated  on  a  broad  palmar  splint,  which  is  so  padded  as  to  fill 
up  the  hollow  of  the  hand,  and  aft'ord  firm  support  to  the  injured  mem- 
ber; fractures  of  the  phalanges  commonly  require,  in  additition,  a  small 
pasteboard  splint,  applied  immediately  to  the  injured  finger.  The  use  of 
apparatus  may  be  dispensed  with  after  two  or  three  weeks. 

In  the  treatment  of  all  fractures  of  the  upper  extremity,  the  limb  should 
(unless  fastened  to  the  chest)  be  supported  in  a  sling,  which  may,  within 
reasonable  limits,  be  lengthened  or  shortened  according  to  the  patient's 
preference  or  fancy. 

Fractures  of  the  Lower  Extremity. 

Femur  Fractures  of  the  thigh-bone  may  be  divided  into — 1,  those  of 

its  upper  extremity ;  2,  those  of  its  shaft ;  and  3,  those  of  its  condyles. 

1.  Fractures  of  the  Upper  Extremity  of  the  Femur  are 

usually  classified  as  fractures  (1)  of  the  neck  within  the  capsule,  (2)  of  the 
neck  without  the  capsule,  (3)  of  the  neck,  partly  intra-  and  partly  extra- 
capsular, (4)  through  the  trochanter  major  and  base  of  the  neck,  and  (5) 
of  the  epiphysis  of  the  trochanter  major.  The  terms  intra-  and  extra- 
capsular have,  however,  as  justly  remarked  by  Prof.  Bigelow,  not  much 
practical  significance,  for  the  rea.son  that  the  attachment  of  the  capsule 
varies  in  different  individuals,  so  that,  apart  from  the  difficulty  of  diagnosis 
during  life,  it  is  often  impossible,  in  looking  at  a  specimen  which  shows 
bony  union,  to  say  whether  the  fracture  was  originally  inside  or  outside  of 
the  capsular  ligament.  Hence,  this  distinguished  surgeon  divides  these 
injuries  merely  into  the  impacted  and  non-impacted  varieties  of  fracture. 
The  old  classification,  however,  is  at  least  unobjectionable,  and  may  pro- 
perly be  retained,  as  being  more  familiar  than  any  other. 

L  Intra-capsular  Fracture  of  the  Neck  of  the  Thigh-hone  is  an  acci- 
dent of  frequent  occurrence,  being  met  with  principally  in  those  of  advanced 
life,  and  in  women  oftener  than  in  men.  It  is  predisposed  to  by  the  ordi- 
nary senile  change  in  the  structure  and  shape  of  the  cervix  femoris,  which 
is,  in  old  age,  often  less  obliquely  attached  to  the  shaft  than  in  earlier  life. 
This  form  of  fracture  results,  usually,  from  indirect  violence  of  an  appa- 
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rently  trivial  nature,  such  as  slipping  from  a  curbstone,  tripping  over  a  loose 
piece  of  carpet,  or  even  turning  in  bed.  The  symptoms  arc  alteration  in 
the  shape  of  the  hip,  pain,  crepitus,  inability  to  stand  or  walk,  shortening, 
and  eversion  of  the  foot. 

Alteration  in  the  shape  of  the  hip  is  evidenced  by  flattening  of  the 
trochanter,  which  may  also  be  observed  to  rotate  in  an  arc  of  abnormally 
small  radius,  the  reason  being  that  its  centre  of  motion  is  changed  from 
the  acetabulum  to  the  seat  of  fracture.  Dr.  Allis  has  observed  that,  in 
the  erect  posture,  the  fascia  lata  is  relaxed  upon  the  injured  side ;  and  flac- 
cidity  of  the  tensor  vaginte  femoris  and  gluteus  medius  muscles  is  regarded 
by  Bezzi  and  Lagorio  as  a  sign  of  pathognomonic  value. 

Pain  is  markedh^  increased  by  any  motion  of,  or  pressure  on,  the  joint, 
and  is  sometimes  so  intense  as  to  render  the  use  of  anesthesia  necessary 
as  an  aid  to  diagnosis. 

Crepitus  may  sometimes  be  detected  by  simply  rotating  the  limb,  but  is 
usually  not  elicited  until,  b}^  means  of  extension,  the  separated  fragments 
are  brought  into  contact. 

Inability  to  stand  or  umlk  is  usually  present  from  the  first,  though 
instances  are  not  wanting  in  which  patients  have  walked  a  short  distance 
after  the  accident  before  falling,  probably  from  the  fracture  being  at  first 
incomplete,  or  partially  impacted.  The  attitude  of  the  limb,  as  shown  in 
the  accompanying  illustration  (Fig.  131),  is  often  characteristic,  and  some- 
times almost  diagnostic. 

The  sho7'teni7\g,  in  these  cases  (as  ascertained  by  measuring  both  limbs 
from  the  anterior  iliac  spines  to  the  tips  of  the  inner  malleoli),  is  commonly 
not  very  marked  at  first — probably  not  exceeding  half  an  inch  to  an  inch ; 

it  subsequently,  and  often  suddenly,  increases,  by  the 
giving  way  of  ligamentous  attachments,  by  rupture 
or  stretching  of  the  capsule,  or  by  unlocking  of  frag- 
ments, and  not  unfrequently  amounts,  under  these 
circumstances,  to  two  inches  or  even  more. 

To  determine  whether  or  not  the  shortening  is,  in 
any  particular  case,  in  the  cervix  femoris,  Mr.  Bry- 
ant measures  the  distance  on  either  side  from  the 
trochanter  major  to  a  line  drawn  from  the  anterior- 
superior  spine  of  the  ijium  at  right  angles  to  the 
plane  of  the  body.  "N^laton's  line"  is  one  drawn 
from  the  anterior-superior  spinous  process  to  the 
tuber  ischii ;  in  the  normal  limb  this  line  crosses  the 
tip  of  the  trochanter  major,  but  in  fracture  of  the 
cervix  femoris,  with  shortening,  passes  below  it.  Dr. 
Cleemann,  of  this  city,  has  pointed  out  that  from  the 
shortening  of  the  limb,  in  these  cases,  a  fold  or 
wrinkle  is  formed  over  the  ligamentum  patellae,  and 
can  be  "  smoothed  out"  by  making  extension. 

Eversion  of  the  limb  almost  always  accompanies 
these  cases,  and  is  probably  due  to  a  combination  of 
causes,  some  mechanical,  as  the  weight  of  the  limb 
itself — the  centre  of  gravity  of  the  lower  extremity  in 
the  recumbent  position  being  (as  pointed  out"  by 
Owen)  on  the  outer  side  of  a  line  connecting  the 
acetabulum  and  heel — and  others  physiological,  as 
the  action  of  the  external  rotator  muscles  upon  the  lower  fragment  In  a 
few  cases  inversion  has  been  observed,  and  is  attributed  by  Mr.  Erichsen 
to  paralysis  of  the  external  rotator  muscles  from  concomitant  injury. 


Fig.  131. 


Fracture  of  the  neck  of  the 
femur.  (Fergusson.) 
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Pirrie  repoi'ts  a  case  in  which  inversion  was  accompanied  by  adduction 
and  great  flexion,  the  deformity  thus  closely  resembling  that  o.f  dislocation 
downwards  and  backwards.    (See  Chapter  XIII.) 

In  cases  of  impacted  fracture,  these  symptoms  are  all  much  less  marked, 
and  the  eversion  may  be  so  slight  that,  as  justly  remarked  by  Bigelow,  it 
may  be  "  best  indicated  by  a  comparison  of  the  extent  to  which  the  two 
limbs  can  be  mveried.''^  Impaction  with  absolute  inversion  has  been 
observed  by  W.  J.  Conklin,  of  Dayton,  Ohio. 

The  diagnosis  between  intra-  and  extra-capsular  fracture  will  be  con- 
sidered when  we  come  to  speak  of  the  latter  form  of  injury. 

The  prognosis  of  unimpacted  intra-capsular  fracture  must  always  be 
guarded.  Bony  union  very  rarely  takes  place  in  these  cases,  chiefly  on 
account  of  the  deticient  vascular  supply  to  the  pelvic  fragment,  and  the  dif- 
ficulty, often  amounting  to  impossibility,  of  keeping  the  fragments  in  appo- 
sition. Many  surgeons,  indeed,  have  doubted  whether  bony  union  ever 
occurred  under  these  circumstances,  and  those  specimens  which  have  been 
produced  as  instances  of  osseous  union  are  all  open  to  the  objection  that  the 
line  of  fracture  may  have  been  at  least  partly  extra-capsular.  In  cases  of 
impacted  intra-capsular  fracture,  however,  bony  union  may  undoubtedly 
occur. 

As  these  injuries  are  commonly  met  with  in  those  of  advanced  age,  the 
shock  and  general  constitutional  disturbance  are  often  considerable ;  old 
persons,  too,  bear  confinement  badly,  and,  in  such,  these  injuries  not  unfre- 
quently  prove  fatal,  through  the  occurrence  of  congestion  or  inflammation 
of  internal  organs,  the  formation  of  bed-sores,  etc.  Under  more  favorable 
circumstances  the  patient  may  recover,  union  taking  place,  if  at  all,  by 
means  of  fibrous  bands,  and  the  limb  remaining  permanently  shortened 
and  lame. 

2.  Extra-capsular  Fracture  of  the  Cervix  Femoris  is  a  less  common 
injury  than  the  intra-capsular  variety.  It  is,  like  the  latter,  usually,  though 
less  exclusively,  met  with  in  advanced  life,^  and  is  generally  produced  by 
direct,  though  occasionally  by  indirect,  violence,  such  as  a  fall  on  the  feet 
or  knees. 

The  line  of  fracture  comraonh^  corresponds  with  the  anterior  and  posterior 
inter-trochanteric  lines,  and  the  inner  almost  invariably  penetrates  the  outer 
fragment,  in  such  a  way  as  to  split  and  comminute  it  into  several  portions. 
Either  trochanter  may  be  completely  detached,  and  the  fracture  may  involve 
the  summit  of  the  shaft  itself.  Occasionally  the  fracture  is  completely  im- 
pacted. The  symptoms  are  much  the  same  as  those  of  the  intra-capsular 
form  of  injury,  the  chief  differences  being  that  the  trochanter  moves  in  an 
arc  of  still  shorter  radius,  that  the  j-jam  is  acuter  and  more  superficial,  and 
that  the  crepitus  is  more  distinct,  the  fragments  being  sometimes  felt  loose 
under  the  skin;  the  shortening  (unless  in  cases  of  impaction)  is  greater  at 
first,  but  does  not  undergo  much  subsequent  change,  while  eversion  is  not 
so  invariably  present.  As  this  form  of  fracture  usually  results  from  direct 
violence,  it  is  commonly  attended  with  great  contusion  and  swelling  of  the 
soft  ])arts. 

The  differential  diagnosis  hetw ecu  intra-  and  extra-capsular  fracture  may 
in  many  cases  be  made  by  attention  to  the  above-mentioned  peculiarities, 
taken  in  connection  with  the  history  of  the  case,  the  age  of  the  patient,  etc. 
In  cases  of  impacted  fracture,  the  diagnosis  is  much  more  difficult,  and  in 
such  cases  the  surgeon  must  be  very  cautious  in  his  examination,  lest  he 

'  According  to  Gordon,  of  Belfast,  extra-capsular  is  more  common  in  extreme  old  age 
than  intra-capsular  fracture. 
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inadv' ertently  remove  the  impaction,  and  thus  seriously  complicate  the  con- 
dition of  the  patient;  for  in  any  fracture  about  the  neck  of  the  femur,  im- 
paction is  a  most  desirable  circumstance,  limiting'  the  amount  of  shortening-, 
and  favoring  the  occurrence  of  bony  union.  Severe  contusion  of  the  hip 
may  cause  temporary  eversion  and  immobility,  and  thus  simulate  fracture; 
if  the  joint  be  also  the  seat  of  7'hevmatoid  arthritis,  there  will  be  super- 
added shortening  and  false  crepitus.  The  diagnosis,  under  such  circum- 
stances, must  be  made  by  careful  inquiry  into  the  history  of  the  case  and 
the  previous  condition  of  the  patient. 

The  prognosis  of  extra-capsular  fracture,  unless  the  patient  die  from  shock 
or  general  constitutional  disturbance,  or  from  some  concomitant  injury,  is 
usually  favorable.  Bony  union  readily  occurs  in  these  cases,  the  amount 
of  callus,  on  account  of  the  comminution  of  the  fracture,  being  very  large, 
forming  stalactitic  projections  or  osteophytes,  which  are  most  abundant 
along  the  posterior  inter-trochanteric  line. 

3.  The  neck  of  the  thigh-bone  may  be  broken  jjarthj  inthin  and  partly 
v:ithout  the  capsule;  the  symptoms  would,  of  course,  be  essentially  those 
of  the  previously  described  varieties,  and  the  chances  of  bony  union  pro- 
portional to  the  degree  in  which  the  fracture  was  extra-capsular, 

4.  Fracture  through  the  Trochanter  Major  and  Base  of  the  Neck. — The 
line  of  fracture  in  this  injury,  which  is  sufficiently  described  by  its  name, 
separates  the  femur  into  two  segments,  the  upper  of  which  embraces  the 
head,  neck,  and  trochanter  major.  The  signs  of  the  injury  are  crepitus, 
eversion,  and  shortening  of  alDout  three-fourths  of  an  inch;  bony  union 
readily  occurs. 

5.  Fracture  of  the  Epiphysis  of  the  Trochanter  Major  must  be  an  ex- 
tremely rare  accident,  there  being,  ac^cording  to  Hamilton,  but  one  authentic 
case  on  record.  The  diagnosis,  I  should  suppose,  could  only  be  made  during 
life  by  observing  displacement  of  the  epiphy>'^is,  without  the  ordinary  signs 
of  fractured  femur. 

Treatment  of  Fractures  of  the  Upper  Extremity  of  the  Femur. — I 
have  no  hesitation  in  expressing  my  preference  for  the  treatment  of  these 
injuries  by  means  of  the  straight  position  with  moderate  extension,  when- 
ever that  mode  of  treatment  is  applicable.  In  cases  of  impacted  fracture, 
extension  is  (for  reasons  already  indicated)  undesirable,  and  such  cases 
may  be  treated  by  position  alone,  the  joint  being  fixed  by  means  of  the  long 
splint,  in  any  of  its  varieties,  or  simply  supported  by  means  of  heavy  sand- 
bags placed  on  either  side  of  the  injured  member.  If  the  fracture  be^  unim- 
pacted,  the  same  treatment  should  be  employed,  with  the  addition  of 
moderate  extension.  For  this  purpose,  Liston's  splint,  or  that  of  Desault 
(as  modified  by  Physick  and  others),  may  be  conveniently  used;  or  the 
surgeon  may  employ  Hagedorn's  apparatus,  as  modified  by' Gibson,  or  the 
less  cumbrous  contrivances  of  Gross,  Hartshorne,  or  Horner.  The  simplest 
mode  of  treatment,  however,  and  that  which  I  much  prefer,  is  the  old-fashioned 
weight-extension,  first  popularizwl  in  this  country  by  Prof.  Gurdon  Buck, 
of  New  York,  with  the  addition  of  sand-bags  to  either  side  of  the  limb. 
Weight-extension  is  thus  applied  :  A  strip  of  adhesive  plaster  (cut  length- 
Avise  and  well  stretched)  is  prepar(>i],  2i  to  3  inches  wide,  and  3^  to  4  feet 
long.  On  the  middle  of  this  is  placed  a  block  of  wood,  of  the  same  width 
as  the  adhesive  strip,  but  four  inches  long,  and  half  an  inch  thick;  over 
this,  again,  is  placed  another  adhesive  strip  of  the  same  width,  and  H  to  2 
feet  in  length  ;  the  ))lock,  which  is  sometimes  called  the  stirrup,  is'  thus 
secured  in  the  centre  of  a  long  band,  of  which  the  upper  twelve  inches  at 
either  end  are  adhesive.  The  band  is  then  applied  to  the  leg  on  which  ex- 
tension is  to  be  practised,  so  that  it  adheres  on  either  side  from  just  below 
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tho  knee  to  just  above  the  malleolus,  the  stirrup  remaining  as  a  loop  about 
four  inches  below  the  sole  of  the  foot  (Fig.  132).  The  apparatus  is  fixed 
by  two  or  three  broad  strips  passed  circularly  around  the  limb,  which  is 
finally  surrounded  with  an  ordinary  spiral  bandage.    The  malleoli  should 


Fig.  132. 


Adhesive-plaster  stirrup  for  making  extension  in  cases  of  fracture  of  the  lower  extremity,  etc. 

be  protected  by  a  layer  of  cotton,  to  prevent  excoriation.  It  is  well  to 
allow  a  short  time  to  elapse  before  applying  the  extending  force,  so  that  the 
strips  may  become  firmly  adherent.  To  the  stirrup  is  fixed  a  cord,  which 
plays  over  a  pulley  fixed  at  the  foot  of  the  bed,  and  which  carries  the  ex- 
tending weight,  which,  for  fractures  of  neck  of  the  femur,  need  not  usually 
exceed  ten  or  twelve  pounds.  Counter-extension  may  be  made  by  means 
of  a  perineal  band,  or  broad  adhesive  strips  applied  to  the  lower  part  of  the 
trunk  and  fastened  to  the  head  of  the  bed,  or,  which  is  usually  sufficient, 
simply  by  elevating  the  foot  of  the  bed,  thus  utilizing  the  weight  of  the 
body  itself  as  the  counter-extending  force.  The  .sand-bags  are  merely  long 
bags,  like  the  "junks"  used  with  Physick's  splint,  except  that  they  are 
filled  with  clean  sand  instead  of  bran :  the  outer  should  reach  from  the 
axilla  to  the  sole  of  the  foot,  and  the  inner  from  the  perineum  to  the  in- 
ternal malleolus. 

While  I  have  recommended  this  mode  of  treatment  for  every  case  to 
which  it  is  applicable,  it  is  but  right  to  say  that  there  are  certain  cases, 
especially  of  intra-capsular  fracture  in  old  persons,  in  which  no  apparatus 
can  be  borne,  and  in  which  even  confinement  to  bed  is  fraught  with  dan- 
gerous consequences ;  under  such  circumstances,  the  injured  limb  should 
be  simply  laid  across  pilloAvs,  as  recommended  by  Sir  Astley  Cooper,  until 
the  pain  and  inflammation  which  attend  the  injury  have  subsided,  the 
patient  being  then  allowed  to  got  up  in  a  chair  or  on  crutches  ;  bony  union, 
under  such  circumstances,  cannot  be  hoped  for,  and  the  general  rather  than 
the  local  condition  of  the  patient  should  be  the  object  of  attention.  In 
some  of  these  cases,  a  moulded  leather  or  pasteboard  splint,  or  a  plaster- 
of-Paris  bandage,  may  be  used  with  advantage.  Colles,  of  Dublin,  employs 
a  modification  of  Sayre's  apparatus  for  hip-disease. 

2.  Fracture  of  the  Shaft  of  the  Femur  The  injury  may  be  met 

with  at  any  age,  and  in  any  part  of  the  bone  ;  it  is  most  frequent,  however, 
in  the  middle  third.  The  accident  commonly  results  from  direct  violence, 
and  the  direction  of  the  fracture  is  almost  invariably  oblique.  The  frac- 
ture is  marked  by  mobility,  shortening,  eversion,  and  crepitus,  which  are 
so  manifest  that  the  nature  of  the  injury  can  scarcely  be  mistaken.  With 
regard  to  the  prognosis  of  fracture  through  the  shaft  of  the  femur,  I  have 
18 
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no  hesitation  in  saying'  that  I  have  never  seen  a  perfect  cure,  either  in  my 
own  practice  or  in  that  of  others ;  by  this  I  mean  that  I  have  never  seen 
a  cure  without  shortening.  Without  entering  upon  a  discussion  as  to  the 
possibility  of  such  a  result  (for  a  full  and  candid  consideration  of  which 
question  I  would  respectfully  refer  the  reader  to  Prof.  Hamilton's  excel- 
lent treatise),  I  will  merely  say  that  I  have  seldom  seen  less  shortening 
than  a  quarter  of  an  inch,  after  fracture  of  the  thigh,  even  in  children ; 
and  that  I  consider  a  shortening  of  from  half  an  inch  to  an  inch,  a  satisfac- 
tory result  in  adults.^  The  treatment  of  fractures  of  the  shaft  of  the  femur 
is  most  conveniently  conducted  with  the  weight-extension  apparatus  already 
described,  substituting,  however,  for  the  sand-bags,  long  splints  (either 
padded  or  provided  with  bran  junks),  which  have  the  effect  of  fixing  both 
hip  and  knee,  a  very  important  consideration  in  the  management  of  these 
injuries.    (Fig.  133.)    The  chest  and  pelvis  should  both  be  secured  to  the 


Fig.  13.3. 


Weight-extension  with  long  splints  for  treatment  of  fractured  thigh  ;  counter-extension  made  by 

raising  foot  of  bed. 

external  splint  by  broad  and  firm  bands,  while  the  splints  themselves  should 
be  kept  in  position  by  similar  bands,  passing  at  intervals  across  the  affected 
limb.  In  fractures  of  the  upper  part  of  the  shaft,  there  is  frequently  seen 
an  anterior  angular  projection,  which  is  generally  attributed,  and  is  proba- 
bly usually  due,  to  the  tilting  forwards  of  the  lower  end  of  the  upper  frag- 
ment ;  though  that  it  is  occasionally  due  to  the  projection  of  the  lower  frag- 
ment, is  shown  by  several  specimens  described  by  Mr.  Butcher.  Whatever 
be  the  cause  of  the  projection,  it  may  require  the  application  of  a  third,  ante- 
rior splint,  which  should  reach  from  the  groin  to  above  the  knee,  and  should 
be  well  padded  to  prevent  excoriation.  After  several  weeks,  when  union 
is  pretty  well  advanced,  short  moulded  pasteboard  splints  may  be  applied 
immediately  around  the  seat  of  fracture,  the  long  splints  and  weight-exten- 
sion being  continued  as  before,  or,  instead  of  the  pasteboards,  the  plaster- 
of-Paris  bandage  may  be  substituted.  This  is  the  mode  of  treatment  which 
I  am  in  the  habit  of  employing  in  cases  of  fractured  thigh,  and  I  have 
found  it  to  be  as  efficient  as  it  is  simple.  Excellent  cures  may,  however, 
doubtless  be  obtained  by  the  use  of  other  means,  such  as  the  various  forms 
of  apparatus  already  mentioned  (page  212),  or  the  "suspension  splints" 
of  Prof  N.  R.  Smith,  of  Maryland  (Fig.  134),  and  Prof.  J.  T.  Hodgen,  of 
St.  Louis.  Compound  Fractures  of  the  Thigh  may  be  conveniently  treated 
with  the  weight-extension  apparatus,  with  the  bracketed  long  splint  (Fig. 

1  The  question  oi  shortening  in  fractured  thigh  has  lost  much  of  its  significance  since 
Drs.  Cox  and  Roberts,  of  this  city,  and  Dr.  Wight,  of  New  York,  have  ascertained  by 
measurement  that  an  inequality  in  the  length  of  the  lower  limbs  is  often  congenital. 
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135),  with  a  simple  long  fracture-box  (particularly  useful  when  the  bran 
dressing  is  to  be  employed),  or,  in  some  rare  cases,  with  the  old-fashioned 


Fig.  134. 


N.  R.  Smith's  anterior  splint,  applied  to  a  fracture  of  the  thigh. 


double-inclined  plane,  which  was  so  popular  at  the  end  of  the  last  and  the 
beginning  of  this  century.^ 


Fig.  135. 


Compound  fracture  of  shaft  of  thigh-bone  ;  treatment  by  bracl<eted  long  splint.  (Erichsen.) 


3.  Fracture  of  the  Condyles  of  the  Femur — Either  condyle 
may  be  broken  off  separately,  or  there  may  be  a  splitting  fracture  between 
them,  complicated  with  a  more  or  less  transverse  fracture  through  their 
base.  The  symptoms  are  mobilit}^  crepitus — elicited  by  rubbing  the  con- 
dyles together — and,  if  the  fracture  extend  through  their  base,  shortening; 
there  is  also  an  increase  in  the  breadth  of  the  limb  around  the  condyles, 
which  persists  after  recovery.  These  accidents  may  result  from  direct 
violence,  or  from  falls  on  the  knee  (the  patella,  as  remarked  by  Willett, 
acting  as  a  wedge  in  splitting  the  condyles  asunder),  and  are  often  followed 
by  secondary  inflammation  of  the  knee-joint,  which  may  run  on  to  suppura- 
tive disorganization,  endangering  either  the  limb  or  the  life  of  the  patient. 
The  treatment  consists  in  placing  the  limb  at  rest  in  a  straight  or  almost 

1  I  will  merely  mention,  without  in  any  degree  commending,  the  plan  proposed  by 
Dr.  Henneqiiin,  in  an  essay  which  received  the  Baihier  prize,  tliat  "  in  fractures  of  the 
thigh  the  limb  should  be  placed  in  a  horizontal  plane,  in  moderate  abduction  and 
outward  rotation,  with  the  leg  flexed  at  a  right  angle,  and  the  trunk  elevated;"  a 
position  which  would  require  the  patient  to  sit  on  the  side  of  the  bed,  with  his  leg 
hanging  over  the  edge  (Archives  Gt'n^rules  de  Me'decine,  D6c.  18G8,  pp.  657-662.) 
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straight  position,  in  a  long  fracture-box  with  a  firm  but  soft  pillow,  and  in 
making  moderate  extension  if  there  be  much  shortening ;  recovery  will 
usually  be  attended  with  more  or  less  anchylosis.  Separation  of  the  Lower 
Epiphysis  of  the  Femur  would  require  the  same  treatment  as  fracture  of 
the  condyles.  Compound  Fracture  of  the  Femur,  involving  the  Knee- 
joint,  should,  almost  invariably,  be  considered  a  case  for  amputation. 

The  time  required  for  the  treatment  of  a  fractured  thigh  may  be  said  to 
be  from  eight  to  ten  weeks;  even  if  union  appear  firm  before  that  time,  the 
patient  should  not  be  allowed  to  bear  any  weight  on  the  limb,  for  fear  of 
consecutive  shortening,  which  I  have  known  to  occur  after  apparently  com- 
plete recovery. 

Patella  Fractures  of  the  patella  are  usually  met  with  in  male  adults, 

and  are  commonly  produced  by  muscular  action,  the  patella  being  broken 

as  an  over-bent  lever  across  the  condyles  of 
the  femur ;  under  such  circumstances,  the 
line  of  fracture  is  transverse,  and  the  upper 
fragment  may  be  drawn  some  distance  up- 
wards by  the  powerful  muscles  of  the  thigh. 
The  patella  is  occasionally  broken  by  direct 
violence,  when  the  fractures  may  be  commi- 
nuted or  longitudinal.  The  diagnosis  is 
easily  made :  in  transverse  fracture  there  is 
almost  always  some  displacement,  which  is 
increased  by  flexing  the  knee-/  while  in  com- 
minuted or  longitudinal  fractures,  the  nature 
of  the  case  is  rendered  evident  by  the  mobil- 
Fracture  of  patella;  fragments  sepa-  ity  and  Crepitus,  which.  Under  such  circuni- 
rated  by  flexing  the  knee.  stauccs,  are  Very  distiuct.  Inability  to  walk 
or  stand,  which  is  often  spoken  of  as  a  sign 
of  fractured  patella,  is,  as  remaked  by  Gouget,  more  apparent  than  real, 
the  patient  being  able,  though  not  willing,  to  walk,  on  account  of  the  pain 
which  attends  the  effort.  The  prognosis  is  favorable  ;  though  bony  union 
is  rarely  obtained,  especially  in  the  case  of  transverse  fracture,  the  utility  of 
the  limb  is  not  materially  impaired,  and  instances  are  on  record  in  which 
patients,  after  recovery,  have  engaged  in  duties  requiring  great  activity 
and  strength  of  limb,  although  with  a  separation  of  several  inches  between 
the  fragments  of  the  patella.  The  treatment  consists  in  placing  the  limb  in 
a  straight  position,  with  the  leg  somewhat  elevated,  so  as  to  relax  the  fibres 
of  the  quadriceps  femoris  muscle.'^  The  upper  fragment  of  the  patella,  be- 
ing drawn  downwards,  is  held  in  place  by  means  of  a  firm  compress,  which 
is  secured  by  strips  of  adhesive  plaster  fastened  to  a  broad  posterior  splint, 
provided  for  the  purpose  with  notches  or  cross-pieces.  The  whole  limb 
and  splint  are  then  surrounded  with  a  roller,  which,  by  figure-of-8  turns 
around  the  knee,  gives  additional  security  and  firmness  to  the  pai't.  The 
limb  should  be  raised,  simply  by  pillows  or  by  an  inclined  plane,  the  relaxa- 

'  T.  Curtis  Smith,  of  Ohio,  has,  however,  recorded  a  case  in  which  the  only  dis- 
placement was  a  slight  anterior  projection  of  the  upper  fragment,  which  could  not  be 
brought  into  place  except  by  flexing  the  knee;  in  this  instance,  doubtless,  the  ex- 
pansion of  the  quadriceps  femoris  tendon,  which  covers  the  anterior  surface  of  the 
patella,  remained  intact. 

2  According  to  Hutchinson,  this  precaution  is  unnecessary;  the  separation  of  the 
fragments  is  due,  in  his  opinion,  not  to  the  action  of  the  quadriceps  femoris,  which  he 
believes  to  be  entirely  passive,  but  to  fluid  pressure  from  within  the  joint.  (See  an 
able  paper  in  Med.-Chir.  Tram.,  vol.  Hi.  pp  327-340.)  Schede  recommends,  in  these 
cases,  that  the  joint  should  be  tapped  with  antiseptic  precautions. 


Fig.  136. 
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tion  of  the  quadriceps  femoris  muscle  being  further  assisted,  as  recom- 
mended by  Hamilton,  by  elevating  the  patient's  trunk.  Care  must  be 
taken,  as  with  all  fractures  of  the  lower  extremity,  to  keep  the  foot  strictly 
at  right  angles  with  the  leg,  so  as  to  avoid  the  "pointed-toe"  deformity 
which  is  otherwise  apt  to  ensue.  This  simple  mode  of  treatment,  which 
is  essentially  the  same  as  that  recommended  by  Hamilton,  is  quite  as  effi- 
cient as  the  more  complicated  plans  devised  by  Lonsdale,  Amesbury, 
Cooper,  Burge,  Callender,  Beach,  and  others.  Malgaigne's  hooks,  and 
their  various  modifications  introduced  by  Morton,  Levis,  J.  M.  White, 
Stimson,  and  others,  while  doubtless  efficient,  and  probably  less  dangerous 
than  is  usually  supposed,  are  at  least  unnecessary,  and,  from  their  formida- 
ble appearance,  undesirable.  A  better  mode  of  treatment,  which  has  been 
revived  by  Gibson,  of  Missouri,  Eve,  of  Tennessee,  and  Blackman,  of  Ohio, 
consists  in  holding  the  fragments  in  apposition  by  means  of  an  iron  ring. 
Dr.  Blackman  thus  twice  succeeded  in  obtaining  bony  union.  It  is  cer- 
tainly a  safer  plan  than  that  of  A^'olkraann,  who,  by  means  of  a  curved  needle, 
carries  a  strong  silver  wire  around  and  beneath  the  patella,  approximating 
the  fragments  by  tightening  the  ring  thus  formed.  T.  Curtis  Smith  em- 
ploys anterior  splints  curved  to  fit  the  patella,  and  held  together  with  elas- 
tic bands.  Cameron,  Lister,  L'hde,  H.  Smith,  Rose,  and  others,  reviving 
a  plan  adopted  many  years  ago  in  this  city,  wire  the  fragments  together 
(antiseptically),  and  have  thus  obtained  good  results;  but  subsequent  am- 
putation has  been  required  in  several  cases,  and  at  least  fiive,  recorded  by 
Wood,  MacCormac,  Langenbeck,  Fowler,  and  Bull,  have  terminated  fatally. 
Macnamara  emplo3's  subcutaneous  section  of  the  quadriceps  femoris  muscle 
and  of  the  ligamentum  patella.  Many  authors  advise  that  no  dressings 
should  be  employed  until  the  swelling  which  follows  the  accident  has  sub- 
sided ;  but  this  delay  exposes  the  patient  to  the  risk  of  permanent  shorten- 
ing of  the  rectus  femoris,  and  I,  therefore,  think  it  better  to  apply  the 
apparatus  at  once,  though,  of  course,  not  too  tightly,  watching  it  cai'efully, 
and  being  prepared  to  loosen  it,  should  the  exigencies  of  the  case  so  require. 
After  recovery,  a  pasteboard  or  leather  cap  should  be  worn  around  the  joint 
for  some  time,  until  the  ligamentous  bands  which  unite  the  fragment  have 
attained  the  necessary  degree  of  firmness,  to  resist  any  ordinary  force  to 
which  they  may  be  subjected. 

The  duration  of  treatment,  in  cases  of  fractured  patella,  should  be  about 
six  weeks,  the  joint  being  still  longer  protected  with  a  suitable  cap,  as 
already  directed.  In  any  case  in  which  confinement  would  be  inconve- 
nient, a  plaster-of-Paris  bandage  might  be  used  after  the  first  week  or  two, 
the  patient  being  then  allowed  to  go  about. 

Compound  Fracture  of  the  Patella,  involving,  as  it  usually  does,  the 
knee-joint,  is  commonly  considered  a  case  for  amputation.  The  elaborate 
statistics  of  Mr.  Poland  show,  however,  that  this  extreme  measure  is  in 
reality  seldom  called  for ;  thus,  of  68  ca.ses  treated  without  operation,  56 
recovered  and  only  12  died  (17.65  per  cent.),  while  of  1  in  which  ampu- 
tation was  performed,  5  recovered  and  2  died  (28.57  per  cent.),  and  of  10 
treated  by  excision,  only  4  recovered  and  6  died  (60  per  cent.).  Of  the 
whole  85  cases,  therefore,  65  recovered  and  20  died.  Suppuration  of  the 
joint  occurred  in  43  of  those  cases  which  terminated  favorably,  and  in  all 
of  those  which  proved  fatal. 

Fractures  of  the  Bones  of  the  Leg. — Either  the  tibia  or  fibula,  or 
both,  may  be  broken,  the  cause  of  these  injuries  being  usually  direct, 
though  occasionally  indirect  violence,  and  the  line  of  fracture  generally 
oblique,  except  in  the  upper  part  of  the  tibia,  where  it  is  commonly  trans- 
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verse.  If  only  one  bone  be  broken,  there  will  not  be  much  displacement, 
the  other  acting  as  a  splint,  except  in  fractures  just  above  the  ankle,  when 
the  foot  inclines  to  the  injured  side.  Fracture  of  both  bones,  in  the  mid- 
dle or  lower  third,  is  often  attended  with  considerable  displacement,  the 
line  of  fracture  being  oblique  (from  above  downwards,  forwards,  and 
inwards),  and  the  lower  being  drawn  up  behind  the  upper  fragments  by 
the  powerful  muscles  of  the  calf.  The  existence  of  this  displacement, 
together  with  undue  mobility  and  crepitus,  renders  the  diagnosis  easy;  and 
even  when  one  bone  only  is  broken,  the  nature  of  the  case  can  be  readily 
ascertained  by  careful  examination.  A  "  V-shaped"  fracture,  occurring  at 
the  junction  of  the  middle  and  lower  thirds  of  the  tibia,  is  described  by 
Gosselin,  Hodges,  and  other  writers.  Fracture  of  the  upper  end  of  the 
fibula  has  been  complicated  with  paralysis  of  the  external  muscles  of  the 
leg,  in  cases  recorded  by  Duplay  and  others. 

SejMrotion  of  the  Upper  Epiphysis  of  the  Tibia  is  a  very  rare  acci- 
dent, there  being,  indeed,  as  far  as  I  know,  but  two  instances  of  it  on 
record ;  one  is  mentioned  by  Mad.  Lachappelle,  the  case  being  that  of  a 
new-born  infant,  and  the  injury  having  been  produced  during  delivery,  and 
the  other  occurred  in  my  own  practice,  in  a  boy  eleven  years  old,  who  was 


Fig.  137.  Fig.  1.38. 


Separation  of  upper  epiphysis  of  tibia.     (From  a  specinieu  in  the  museum  of  the  Episcopal  Hospital.) 

caught  between  the  bumpers  of  railway-cars ;  the  laceration  of  the  soft  parts 
was  so  great  as  to  require  amputation,  and  the  nature  of  the  accident  was 
thus  ascertained  by  dissection ;  the  specimen,  from  which  the  illustrations 
(Figs.  137,  138)  are  taken,  is  now  in  the  museum  of  the  Episcopal  Hos- 
pital. Dr.  Voss,  of  New  York,  has  recorded  a  case  of  separation  of  the 
lower  epiphysis,  in  which,  in  spite  of  the  occurrence  of  necrosis,  recovery 
with  a  useful  limb  was  ultimately  obtained. 
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Treolwent. — For  the  treatment  of  the  great  majority  of  fractures  of  the 
leg,  whether  one  or  both  bones  be  involved,  I  know  of  no  apparatus  which 
presents  so  many  advantages  as  the  old-fashioned  fracture-box  with  mov- 
able sides  (Fig.  139),  containing  a  soft  but  firm  pillow  ;  the  fracture  having 
been  reduced,  the  limb  is  gently  laid  in 

the  box,  the  sole  of  the  foot  being  ad-  Fig.  139. 

justed  to  the  foot-board,  with  the  heel 
well  brought  down,  and  raised  on  a  pad 
of  cotton  or  tow  placed  beneath  the 
tcndo  Achillis.  The  foot  is  then  secured 
by  a  turn  of  bandage,  and  the  sides  of 
the  box  brought  up  so  as  to  make  firm 
and  equable  pressure  upon  the  fractured 
limb.    Care  must  be  taken  to  keep  the 

foot  at  a  right  angle  with  the  leg,  to  Fracture-box,  with  movable  sides. 

prevent  eversion  of  the  knee  by  frequent 

adjustment,^  to  prevent  excoriation  of  the  heel  by  the  use  of  the  pad  under 
the  tendo  Achillis,  and  of  the  malleoli  by  pads  above  and  below  those 
prominences,  and  to  counteract  any  tendency  to  lateral  displacement  by  the 
use  of  suitable  compresses.  By  strict  attention  to  these  points,  I  do  not 
hesitate  to  say  that,  in  the  immense  majority  of  cases,  as  good  a  cure  can 
be  obtained  with  the  simple  fracture-box  as  with  any  of  the  complicated 
contrivances  which  the  ingenuity  of  surgeons  has  suggested.  In  fact,  the 
chief  difficulty  with  the  fraclure-box  is  that  it  is  so  simple  that  surgeons 
are  apt  to  think  that  nothing  is  required  beyond  placing  the  limb  in  it,  and 
there  letting  it  stay  for  the  requisite  number  of  Aveeks ;  and  it  is,  I  believe, 
to  the  neglect  of  the  surgeon,  rather  than  to  any  fault  of  the  apparatus, 
that  are  to  be  attributed  the  l)ad  results  on  which  many  modern  writers,  in 
objecting  to  the  use  of  the  fracture-box,  lay  such  stress. 

If  in  cases  of  vei*y  oblique  fracture  it  be  desired  to  make  extension,  this 
can  readily  be  done  by  means  of  the  ordinary  adhesive-plaster  stirrup, 
pulley,  and  weight,  the  extending  bands  (which,  of  course,  must  not  be 
attached  above  the  seat  of  fracture)  being  brought  through  slits  in  the 
foot-board  of  the  fracture-box.  Certain  cases  of  oblique  fracture^  may  be 
best  treated  in  the  flexed  position,  and  a  very  good  apparatus  for  this  pur- 
pose is  the  anterior  splint  of  Prof.  N.  R.  Smith,  of  Maryland  (Fig.  134). 

The  comfort  of  the  patient  may  often  be  promoted  by  suspending  the 
fractured  limb  from  a  yoke  attached  to  the  sides  of  the  bedstead,  for  which 
purpose  either  the  ordinary  fracture-box,  or  Salter's  swing  cradle  (Fig. 
140),  or  the  "anterior  splint,"  may  be  conveniently  employed. 

After  three  or  four  weeks,  when  union  is  pretty  well  advanced,  the  limb 
may  be  advantageously  surrounded  with  moulded  and  well-padded  paste- 
board splints,  being  then  replaced  in  the  fracture-box ;  or  the  plaster-of- 
Paris  bandage  may  be  now  safely  applied.  The  treatment  of  a  broken  leg 
usually  occupies  from  six  to  eight  weeks. 

It  is  in  cases  of  compound  fracture  of  the  leg,  that  the  hran  dressing, 
introduced  by  Dr.  J.  Rhea  Barton,  of  this  city,  is  particularly  useful.  It  is 
thus  applied  :  inside  of  an  ordinary  fracture-box,  of  suitable  size,  is  placed 
a  sheet  of  oil-cloth,  or  India-rubber  cloth,  and  on  this  a  layer  of  fine  and 

'  A  convenient,  practical  rule  is  to  see  at  each  visit  that  the  hall  of  the  great  toe,  the 
inner  malleolus,  and  tlie  inner  condijle  of  the  femur  are  all  in  the  same  vertical  plane. 

*  For  the  treatment  of  these  oblique  fractures,  Malgaigne  recommends  an  apparatu.s 
provided  with  a  sharp  screw  to  hold  tlie  fragments  in  place  ;  while  Laugier,  and  more 
recently  Mr.  Bloxam,  recommend  division  of  the  tendo  Achillis.  I  have  no  personal 
experience  with  either  of  these  modes  of  treatment,  which,  however,  I  cannot  but 
think  unnecessarily  severe. 
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clean  bran  about  two  inches  deep ;  the  fracture  being  reduced,  the  limb  is 
laid  in  the  box,  with  a  pad  of  cotton  beneath  the  tendo  Achillis  and  around 


Fig.  140. 


Salter's  cradle. 

either  malleolus,  and  a  layer  of  the  same  material  around  the  limb  just 
below  the  knee  ;  the  sides*  of  the  box  are  then  brought  up  and  secured,  and 
more  bran  is  dusted  and  packed  around  and  over  the  leg  till  the  box  is  filled, 
the  fractured  limb  being  thus  firmly  and  evenly  supported  on  all  sides. 
The  same  precautions  as  to  position  are  to  be  observed  as  in  the  manage- 
ment of  a  simple  fracture,  the  daily  dressing  consisting  in  letting  down 
one  or  both  sides  of  the  box,  and,  without  disturbing  the  limb,  removing 
the  soiled  bran  with  a  spatula,  and  replacing  it  with  fresh  material.  The 
great  advantages  of  the  bran  dressing  are  its  simplicity  and  cleanliness,  the 
bran  readily  absorbing  all  discharges  as  they  are  formed,  and  affording  a 
sure  protection  against  flies ;  in  recent  cases,  the  uniform  pressure  of  the 
bran  has  been,  moreover,  found  very  efficient  in  checking  hemorrhage. 

Fracture  of  the  Head  of  the  Tibia  into  the  knee-joint  is  apt  to  be 
complicated  with  injury  of  the  popliteal  vessels  (see  page  238).  For  its 
treatment,  a  fracture-box,  long  enough  to  fit  the  joint,  is  employed,  such 
as  was  recommended  for  fracture  of  the  condyles  of  the  femur.  The  injury 
is  often  followed  by  anchylosis. 

Fractures  ahout  the  Ankle  are,  perhaps,  more  troublesome  than 
anv  other  fractures  of  the  leg.  The  fibula  alone  may  be  broken,  usually 
giving  way  about  three  inches  above  the  joint,  or  the  tip  of  the  inner  mal- 
leolus may  be  torn  off  as  well  (Pottos  fracture),  or  either  malleolus  may  be 
longitudinally  splintered  into  the  ankle-joint  (an  accident  commonly  fol- 
lowed by  anchylosis),  or,  finally,  the  inner  mal- 
leolus alone  may  be  broken,  the  fibula  escaping. 
Any  of  these  forms  of  injury  may  be  safely  and 
conveniently  treated  with  the  fracture-box,  the 
deformity  being  obviated  by  frequent  and  care- 
ful adjustment  and  the  judicious  use  of  com- 
presses. In  the  case  of  Pott's  fracture,  one  com- 
press should  be  placed  on  the  inner  side,  above 
the  inner  malleolus,  and  another  on  the  outer 
side,  below  the  outer  malleolus,  so  as  to  press  the 


Fig.  141. 


Wire  rack  for  fracture  of  the 
leg. 
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foot  inwards.  I  have  never  had  occasion  to  use  Dupuytren's  splint  for 
fractured  fibula,  though  I  doubt  not  that  when  carefully  applied  it  is  an 
efficient  apparatus.  In  the  management  of  fractures  of  the  leg,  or  in  fact 
of  any  part  of  the  lower  extremity,  the  injured  limb  should  be  protected 
from  the  weight  of  the  bedclothes  by  means  of  a  suitable  framework  of 
bamboo,  wood,  or  wire,  as  shown  in  Fig.  141. 

In  cases  of  fractured  leg  occurring  in  very  young  children,  or  in  adults 
suffering  from  mania  a  potu,  when  no  restraint  can  be  borne,  it  is  a  good 
plan  to  surround  the  broken  limb  with  a  soft  pillow,  which  is  held  in  place 
by  means  of  firm  bandages  ;  the  part  can  then  be  tossed  about  without  risk 
of  further  injury. 

Fractures  of  the  Bones  of  the  Foot  The  only  tarsal  bones,  the 

fractures  of  which  require  special  notice,  are  the  c  ale  an  eum  and  astragalus. 

The  Calcaneum  may  be  broken  by  direct  violence,  or  by  muscular 
action  ;  the  line  of  fracture  may  assume  any  direction,  and,  when  the  injury 
results  from  direct  violence,  the  fractui'e  may  be  comminuted  or  impacted. 
If  the  tuberosity  of  the  bone  only  be  separated,  the  fragment  may  be  drawn 
upwards  for  a  considerable  distance  by  the  action  of  the  gastrocnemius 
muscle,  whereas,  if  the  fracture  be  through  the  body  of  the  bone,  there 
can  be  little  or  no  displacement,  the  fragments  being  held  in  place  by  the 
lateral  ligaments.  The  treatment,  if  there  be  no  displacement,  consists 
merely  in  placing  the  limb  in  a  fracture-box  or  on  a  pillow,  and  combating 
inflammation  by  evaporating  lotions,  etc.,  applying  subsequently  splints  or 
a  gypsum  bandage.  When  the  posterior  fragment  is  drawn  upwards,  the 
foot  should  be  kept  in  an  extended  position,  so  as  to  relax  the  gastrocne- 
mius, by  means  of  a  well-padded  anterior  splint,  or  the  apparatus  already 
recommended  for  rupture  of  the  tendo  Achillis  (page  21'!). 

The  Astragalus  is  almost  invariably  broken  by  the  patient  falling 
from  a  height,  alighting  on  his  feet.  Simple  fracture  of  this  bone  is  rarely 
attended  with  displacement ;  in  fact  there  are,  as  far  as  I  know,  but  two 
cases  of  the  kind  on  record,  one  reported  by  Dr.  Norris,  and  one  by  myself.' 
In  the  former,  the  displacement  was  downwards  and  forwards ;  in  the 
latter,  downwards,  outwards,  and  backwards.  The  treatment  consists  in 
reduction  (if  practicable),  the  limb  being  then  placed  in  a  fracture-box,  and 
subsequently  dressed  with  pasteboard  splints  or  a  starched  bandage.  If 
reduction  were  impracticable,  in  a  case  of  simple  fracture,  I  should  be  dis- 
posed to  temporize,  reserving  excision  (which  is  usually  recommended 
under  such  circumstances)  as  a  secondary  operation,  to  be  employed  should 
sloughing  or  necrosis  ensue  :  in  Dr.  Norris's  case,  the  displaced  fragment 
was  excised  by  Barton,  but  amputation  was  subsequently  required,  and 
the  patient  ultimately  died,  a  year  and  a  half  after  the  occurrence  of  the 
accident.  Even  in  fractures  unattended  with  displacement,  necrosis  may 
ensue,  when  secondary  excision  of  the  affected  portion  will  be  required  ;  in 
a  case  of  this  kind  under  my  care  at  the  Episcopal  Hospital,  I  removed  the 
greater  part  of  the  astragalus  nearly  three  months  after  it  was  broken,  with 
the  happiest  results. 

In  a  Compound  Fracture  of  the  astragalus,  if  reduction  were  impracti- 
cable, I  should  advise  complete  excision,  which  Rognetta  (whose  paper  on 
this  subject  is  classical)  considers  preferable  to  excision  of  the  displaced 
fragment  only.    When,  however,  such  an  injury  is  attended  with  much 


*  Amer.  Journal  of  Med.  Sciences,  April,  1862,  pp.  335-340. 
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comminution,  or  is  complicated  with  fracture  of  the  malleoli  or  other  tarsal 
bones,  amputation  will  often  be  required  as  a  primary  operation. 

Fractures  of  the  Metatarsal  Bones  or  Toes  are  usually  produced 
by  direct  violence,  and  if  attended  with  much  laceration,  commonly  require 
amputation.  In  cases  of  simple  fracture,  it  will  be  sufficient,  after  effecting): 
reduction,  to  apply  a  plantar  splint,  and  to  place  the  limb  in  a  fracture-box, 
the  dressing  being  changed,  after  a  time,  for  pasteboard  splints  or  a  plaster- 
of-Paris  bandage. 


CHAPTER  XIII. 

DISLOCATIONS. 

A  DISLOCATION  or  luxatiou  is  a  displacement,  as  regards  their  relative 
position,  of  the  bones  which  enter  into  the  formation  of  a  joint.  Disloca- 
tions are  variously  classified :  thus  they  are  said  to  be  traumatic,  patho- 
logical or  spontaneous,  and  congenital.  Traumatic  dislocations  are  such 
as  result  from  the  sudden  application  of  force ;  pathological  or  spontaneous 
luxations  are  such  as  occur  from  an  alteration  in  a  joint  as  the  result  of 
disease  (as  in  the  dislocation  of  the  femur  in  hip-disease),  or  simply  from 
a  paralyzed  condition  of  the  muscles  around  the  joint,  without  any  evidence 
of  disease  of  the  articulation  itself;  while  congenital  dislocations  are,  as  the 
name  implies,  such  as  exist  at  the  moment  of  birth  (though  often  not  re- 
cognized until  the  child  attempts  to  walk),  being  usually  due  to  original 
malformation  of  the  parts  concerned.  When  the  term  dislocation  or  luxa- 
tion is  used  alone,  it  is  generally  understood  to  mean  one  of  the  traumatic, 
or,  as  Hamilton  calls  it,  accidental  variety.  When  dislocation  occurs  in 
the  form  of  joint  designated  by  anatomists  as  "  amphiarthrosis^''  or  "mixed 
articulation,"  it  is  sometimes  caWed  diastasis,  as  in  the  separations  between 
the  first  and  second  bones  of  the  sternum,  between  the  vertebrte,  or  at  the 
pubic  or  the  sacro-iliac  symphysis. 

Dislocations  are  further  classified  as  complete  or  partial ;  as  simple,  com- 
pound, or  complicated;  as  recent  or  old;  and  as  primitive  or  consecutive. 

In  a  complete  dislocation,  the  bones  which  enter  into  the  formation  of 
the  joint  are  entirely  separated  from  each  other;  in  a  partial  or  incomplete 
luxation  (also  called  a  subluxation),  the  articulating  surfaces  remain  in 
contact,  through  a  portion  of  their  extent.  The  terms  simple,  compound, 
and  complicated,  bear  the  same  relative  meanings  as  when  applied  to  frac- 
tures. Compound  luxations  may  be  made  so  directly  by  the  luxating 
force,  or  may  become  so  through  rupture  of  the  overstretched  soft  parts 
which  surround  the  dislocated  joint.  Among  the  most  serious  complica- 
tions of  a  luxation  may  be  mentioned  fracture  of  either  of  the  articulating 
surfaces  of  the  injured  joint,  and  rupture  of  the  main  artery  of  the  limb,  as 
of  the  popliteal  in  backward  dislocation  of  the  knee.  A  recent  dislocation 
is  one  in  which  time  has  not  been  afforded  for  the  production  of  inflamma- 
tory changes  in  the  articulating  surfaces  and  surrounding  tissues,  or  at 
least  not  to  such  a  degree  as  seriously  to  impede  reduction ;  an  old  disloca- 
tion being,  of  course,  one  in  which  sufficient  time  has  elapsed  to  permit 
such  changes  to  occur.  A  primitive  luxation  is  one  in  which  the  displaced 
bone  remains  in  the  position  into  which  it  was  first  thrown  by  the  luxat- 


SYMPTOMS   AND  DIAGNOSIS  OF  DISLOCATION. 


283 


ing  force.  A  consecutive  dislocation  is  one  in  which  the  displaced  bone 
has  secondarily  changed  its  position,  either  under  a  continuance  of  the  in- 
fluence of  the  luxating  force,  or  as  the  result  of  subsequent  muscular  con- 
traction, or  of  the  surgeon's  manipulations  in  attempts  to  effect  reduction. 

Causes  of  Dislocation — Age  and  Sex  are  Predisposing  Causes  of 
dislocation,  only  as  far  as  they  influence  the  exposure  of  the  individual  to 
external  violence;  thus  these  accidents  are  rare  in  infancy  and  in  old  age, 
being  usually  met  with  in  those  in  active  adult  life,  and  much  more  fre- 
quently in  men  than  in  women.  More  important  predisposing  causes  are 
the  anatomical  relations  of  the  joint,  and  the  condition  of  the  neighboring 
muscles  and  ligaments ;  thus  the  ball-and-socket  joints  are  more  liable  to 
luxation  than  the  ginglymoid,  while  persons  of  vigorous  muscular  frame 
are  less  exposed  to  these  injuries  than  those  whose  tissues  are  relaxed  and 
feeble.  The  following  table,  compiled  from  Malgaigne's  statistics,  shows 
the  relative  frequency  with  which  various  parts  are  dislocated: — 


Cases. 

Cases. 

Cases. 

Jaw 

.  7 

Elhow  . 

.  4.') 

Femur  . 

.  40 

Vertebrae 

.  4 

Radius  . 

.  7 

Patella  . 

.  2 

Pelvis  . 

1 

Wrist  . 

.  1(3 

Knee 

9 

Clavicle  . 

.  42 

Thumb  . 

.  20 

Ankle  . 

.  31 

Humerus 

.  370 

Fingers  . 

7 

Metatarsus 

2 

Atrophy  and  paralysis  of  a  limb  predispose  it  to  dislocation,  as  do  like- 
wise stretching  and  relaxation  of  ligaments  from  articular  effusion,  or  from 
previous  dislocation,  ulceration,  etc. 

The  Exciting  Causes  of  dislocation  are  external  violence,  direct  or  in- 
direct, and  muscular  action.  The  latter  is  the  more  usual  agent  in  the 
production  of  pathological  dislocations,  when  it  acts  slowly  and  gradually ; 
traumatic  luxations  may  also,  however,  be  traceable  to  the  effect  of  muscular 
action,  especially  wheu  the  joint  has  been  previously  weakened  by  any  of 
the  causes  above  mentioned;  thus  cases  are  recorded  by  Cooper,  Haynes, 
Bigelow,  and  others,  in  which  patients  possessed  the  power  of  producing 
dislocation  by  a  voluntary  effort,  and  I  have  myself  seen  such  a  case  in  the 
person  of  an  epileptic  woman,  who  was  in  the  habit  of  dislocating  her  hip 
in  the  public  streets,  as  a  means  of  exciting  sympathy. 

Symptoms  and  Diagnosis  of  Dislocation. — The  usual  signs  of 
dislocation  are:  (1)  a  change  in  the  shape  of  the  joint  and  in  the  relative 
position  of  the  articulating  surfaces,  the  extremity  of  the  displaced  bone 
being  often  felt  in  an  abnormal  position  ;  (2)  an  alteration  in  the  length 
of  the  limb,  either  shortening  or  elongation  ;  and  (3)  unnatural  immobility 
of  the  affected  joint.  The  first  is  the  only  symptom  which  can  be  con- 
sidered essential,  for  in  partial  luxations  (as  of  the  elbow)  there  may 
be  neither  lengthening  nor  shortening,  and  if  the  articular  ligaments  be 
extensively  lacerated,  there  may  be  a  positive  increase  instead  of  diminu- 
tion of  mobility.  From  a  fracture  in  the  neighborhood  of  a  joint,  a  dislo- 
cation may  usually  be  distinguished  by  observing  the  immobility  (when 
that  is  present),  the  absence  of  crepitus,  and  the  fact  that  the  displace- 
ment when  removed  by  reduction  does  not  return.  True  crepitus  does 
not  exist  in  a  case  of  pure  dislocation  ;  there  is,  however,  a  rasping  or 
crackling  sound,  due  to  effusion  or  inflammatory  changes  in  the  articular 
structures,  which  is  commonly  developed  in  the  course  of  two  or  three 
days,  and  which  may  readily  be  mistaken  for  the  crepitus  of  a  fracture  in 
which  the  process  of  repair  has  already  begun.  Again,  while  displacement 
does  not  always  recur  in  cases  of  fracture,  it  may  recur  in  a  case  of  dislo- 
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cation,  if  there  be  much  laceration  of  the  ligamentous  tissues,  or  if  the 
articular  surfaces  themselves  have  undergone  structural  changes  from  in- 
flammatory action  ;  thus  in  old  luxations  of  the  hip  it  is  often  easier  to 
effect  than  to  maintain  reduction.  Hence,  no  one  of  these  symptoms  can 
be  considered  as  in  itself  pathognomonic,  and  it  is  found  in  practice  that  the 
most  experienced  surgeons  are  occasionally  liable  to  err  in  the  diagnosis 
between  luxation  and  articular  fracture. 

Dislocation,  like  fracture,  is  commonly  accompanied  by  jmin,  swelling, 
and  ecchyvwsis;  wide-spread  extravasation  may  occur  from  rupture  of 
vessels,  and  paralysis  (temporary  or  permanent),  or  neuralgia,  from  com- 
pression or  laceration  of  neighboring  nerves. 

Articular  Changes  Produced  by  Dislocation — The  immediate 
effects  of  a  dislocation  consist  of  a  rupture  more  or  less  extensive  of  the 
capsular  ligament,  with  or  wnthout  laceration  of  the  other  ligaments  of  the 
joint,  and  of  neighboring  tendons,  muscles,  vessels,  and  nerves;  in  cases 
of  dislocation  from  muscular  action,  however,  the  capsular  ligament  may  be 
merely  stretched,  without  rupture.  If  the  luxation  be  promptly  reduced, 
the  lacerated  structures  are  gradually  restored  to  their  normal  condition, 
though  the  joint  is  often  left  permanently  weakened,  and  paralysis  or  neu- 
ralgia may  continue  for  an  indefinite  period.  If  reduction  be  not  effected, 
the  articular  surfaces  themselves  undergo  changes.  In  a  ball-and-socket 
joint,  the  old  cavity  becomes  filled  up,  and  its  margins  absorbed  and  flat- 
tened, w^hile  a  new  socket  is  commonly  formed  around  the  head  of  the 
dislocated  bone,  w^hich  changes  its  shape,  and  becomes  gradually  accommo- 
dated to  its  new  position ;  if,  however,  the  head  of  the  bone  rests  upon 
muscle,  instead  of  a  new  socket  being  formed,  the  soft  tissues  undergo  con- 
densation, forming  a  cup-shaped  cavity  of  fibrous  structure,  w^hich  becomes 
attached  by  its  margins  to  the  displaced  bone,  and  is  lubricated  by  a  synovia- 
like fluid.  In  the  hinge-joints  similar  changes  occur,  the  osseous  promi- 
nences being  rounded  off,  and  the  displaced  bones  gradually  accommodating 
themselves  more  or  less  perfectly  to  their  new^  positions.  These  changes, 
which  occur  with  comparative  rapidity  in  childhood,  take  place  very  slowly 
in  adult  life,  often  occupying  several  years  in  their  completion.  At  the 
same  time,  the  surrounding  muscles  and  tendons  become  shortened  and 
atrophied,  and  abnormal  adhesions  often  form  between  the  di.splaced  bones 
and  neighboring  nervous  and  vascular  trunks — a  circumstance  which  has 
several  times  been  the  cause  of  fatal  hemorrhage  in  attempts  to  reduce  old 
dislocations. 

Prognosis. — In  some  cases,  beyond  a  temporary  stiffness  and  weakness 
of  the  part,  a  dislocation  appears  to  entail  no  unpleasant  consequences;  but 
in  the  majority  of  instances,  a  limb  which  has  been  the  seat  of  luxation 
will  not  be  completely  restored  for  months  or  even  years,  or  occasionally 
during  the  whole  lifetime  of  the  patient.  An  unreduced  dislocation  of 
course  causes  permanent  disability,  and  yet  it  is  surprising  to  what  an 
extent  the  displaced  parts  accommodate  themselves  to  their  new  positions, 
the  utility  of  a  limb  after  dislocation  being  often  much  greater  than  would 
be  thought  probable  in  view  of  its  evident  deformity;  so  that  it  is  some- 
times a  question,  in  cases  of  old  dislocation,  whether  reduction  would  be 
desirable,  if  even  it  could  be  accomplished. 

Treatment — The  indications  for  treatment  in  any  case  of  dislocation 
may  be  said  to  be  to  effect  reduction,  to  put  the  joint  in  such  a  condition 
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that  the  natural  process  of  repair  may  take  place  without  undue  inflamma- 
tion, and  to  encourage  the  restoration  of  the  functions  of  the  part. 

Reduction. — This  should  be  effected,  in  every  case,  at  the  earliest  pos- 
sible moment.  While  I  have  advised  that  in  certain  cases  of  suspected 
fracture,  minute  examination  should  be  delayed  until  after  the  subsidence  of 
swelling,  the  case  meanwhile  being  treated  as  one  of  fracture,  in  a  case  of 
suspected  dislocation  no  such  temporizing  course  would  be  justifiable,  for 
the  reason  that  while  reduction  in  a  recent  case  is  usually  quite  easy,  a 
very  short  delay  will  render  it  difficult,  and  in  some  cases  almost  impos- 
sible. Hence,  if  the  nature  of  the  case  be  not  perfectly  clear,  the  surgeon 
should  not  hesitate  to  employ  ancesthesia  as  an  aid  to  diagnosis,  more  par- 
ticularly as  the  use  of  the  anaesthetic  will  greatly  facilitate  reduction,  should 
the  existence  of  a  dislocation  be  determined. 

The  principal  obstacles  to  reduction,  in  any  case  of  luxation,  are  mus- 
cular resistance  and  the  anatomical  relations  of  the  joint.  There  are  three 
distinct  elements  to  be  considered  in  estimating  the  influence  of  the  muscles 
in  hindering  reduction;  these  are,  (1)  the  passive  force  which  the  muscles 
possess  in  common  with  the  other  soft  structures  of  the  body,  and  which 
is  brought  out  by  the  stretching  of  their  tissues  across  the  displaced  bony 
prominences;  (2)  the  active  force,  whereby  the  patient  voluntarily  though 
unconsciously  resists  the  surgeon's  efforts  at  reduction  ;  and  (3)  a  state  of 
reflex  tonic  contraction  into  which  the  muscles  are  thrown  as  the  result  of 
the  traumatic  irritation,  produced  by  the  injury  itself;  this,  which  is  the 
most  important  form  in  which  muscular  resistance  is  manifested,  is  more 
and  more  fully  developed  as  the  luxation  remains  longer  unreduced.  It 
often  happens  that  if  a  patient  is  seen  immediately  upon  the  occurrence  of 
a  dislocation,  the  muscular  relaxation,  due  to  the  general  state  of  shock 
which  accompanies  the  accident,  is  so  great,  that  the  displacement  can  be 
reduced  with  the  greatest  facility,  and,  indeed,  is  often  so  reduced  by  the 
bystanders  or  by  the  patient  himself.  The  knowledge  of  this  fact  led  sur- 
geons, before  the  discovery  of  anaesthetics,  to  prepare  patients  for  the 
reduction  of  luxations  by  the  use  of  the  warm  bath,  the  administration  of 
tartar  emetic,  and  even  general  bleeding.  To  obviate  the  unconscious 
though  voluntary  resistance  of  the  patient,  the  older  surgeons  laid  stress 
upon  the  importance  of  surprising  the  muscles,  as  it  were,  by  diverting 
the  patient's  mind,  by  asking  a  sudden  question  or  making  an  unexpected 
remark,  at  the  moment  of  attempting  reduction.  The  tonic,  reflex  contrac- 
tion of  the  muscles  may  be  overcome,  to  a  certain  extent,  by  the  use  of 
opium,  especially  by  the  hypodermic  method,  or,  as  was  done  by  Physick, 
by  inducing  intoxication ;  but  a  more  efficient  and  trustworthy  plan  than 
any  of  these,  and  the  only  one  which  is  habitually  resorted  to  at  the  pre- 
sent day,  is  the  administration  of  ether  or  chloroform,  so  as  to  produce 
anaesthesia  and  complete  muscular  relaxation.  Anaesthetics  are  indeed  in- 
valuable in  the  treatment  of  dislocations,  occurring  in  vigorous  adults;  but 
in  cases  met  with  in  children,  or  in  adults  of  feeble  and  relaxed  muscular 
frame,  reduction  should  be  attempted,  and  may  often  be  conveniently 
effected,  without  anaesthesia. 

Muscular  resistance  having  been  overcome,  all  that  the  surgeon  has  to 
contend  with,  in  a  case  of  recent  dislocation,  is  the  hindrance  to  reduction 
presented  by  the  anatomical  structure  of  the  joint,  the  shape  and  altered 
relations  of  the  articular  surfaces  themselves,  and  the  conditions  of  the  cap- 
sular and  other  ligaments  which  in  a  state  of  health  keep  the  bones  in 
apposition.  Hence  the  paramount  importance  of  an  accurate  knowledge 
of  anatomy,  in  undertaking  the  treatment  of  these  cases;  as  Prof.  Ham- 
ilton well  observes,  in  a  very  large  majority  of  instances  force  and  perse- 
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verance  will  finalh^  succeed,  by  whomsoever  they  may  be  employed,  but 
they  succeed  at  the  expense  of  great  suffering,  and  perhaps  permanent 
injury  to  the  patient.  It  is  the  mark  of  the  skilful  surgeon  not  to  employ 
blind  force,  but  to  adapt  his  manipulations  to  the  exigencies  of  the  case, 
gently  eluding  the  resistance  to  his  efforts,  and  making  the  ligaments, 
muscles,  and  bones  themselves  act  as  efficient  mechanical  powers  under  his 
intelligent  guidance. 

In  the  immense  majority  of  cases,  at  least  of  recent  dislocation,  reduc- 
tion can  be  effected  without  the  use  of  greater  force  than  can  be  applied 
simply  through  the  hands  of  the  surgeon  and  his  assistants.  The  pro- 
cesses hj  which  reduction  is  effected,  are  three  in  number,  viz.,  manipula- 
tion, extension  and  counter-extension,  and  direct  pressure. 

1.  Manipulation. — This  term  is  used  in  a  technical  sense  to  describe  cer- 
tain movements  by  which  the  surgeon  aims  to  effect  reduction  by  utilizing 
the  structural  elements  of  the  joint  itself. 

2.  Extension  and  Counter-extension. — Here  the  proximal  articular  sur- 
face is  fixed  by  the  knee  or  heel  of  the  operator,  by  the  hands  of  an  assist- 
ant, or  by  means  of  a  folded  sheet,  padded  belt,  etc.,  while 

Fig.  142.       the  extending  force  is  applied  directly  by  the  surgeon's 
hands,  through  the  medium  of  bandages  or  towels  secured 
with  the  clove-hitch  knot  (Fig.  142),  or  by  still  more  pow- 
erful means,  such  as  the  compound  pulley  (Fig.  162),  Fahne- 
stock's  and  Gilbert's  rope  windlass  (Fig.  160),  Bloxam's 
tourniquet  (Fig.  161),  or  Jarvis's  adjuster.  Continuous 
Elastic  Extension,  by  means  of  India-rubber  bands,  has 
been  utilized  by  Dr.  H.  Gr.  Davis,  of  New  York,  in  the 
treatment  of  old  dislocations,  and  by  this  means  Dr.  Davis 
claims  to  have  reduced  a  dislocation  of  the  hip  of  fourteen  years'  standing. 
Continuous  extension  as  a  preliminary  to  reduction  has  also  been  success- 
fully employed  by  Doutrelepont. 

3.  Direct  Pressure. — By  this  alone,  or  in  combination  with  the  other 
methods,  it  is  often  possible  to  simply  push  the  displaced  bone  into  its 
normal  position. 

When  extending  hands  are  used,  great  care  should  be  taken  to  prevent 
their  excoriating  the  soft  parts ;  for  this  purpose  they  should  be  smoothly 
and  evenly  applied,  and  should  be  wet — a  wet  bandage  being  less  apt  to 
slip,  and  producing  less  friction,  than  one  that  is  dry.  These  bands  may 
be  applied  directly  over  the  displaced  bone,  or  to  the  furthest  extremit}'^  of 
the  affected  limb  ;  thus,  in  luxations  of  the  humerus,  they  may  be  fixed 
above  the  elbow,  or  around  the  wrist. 

I  have  already  indicated  my  preference  for  simple  and  gentle  means  of 
effecting  reduction  in  cases  of  dislocation,  and  may  add  that,  in  my  own 
practice,  I  have  never  had  occasion  to  resort,  in  recent  cases,  to  anything 
iDcyond  manipulation,  with  manual  extension  and  pressure ;  and  though  I 
should  be  loth  to  say  that  more  powerful  means  should  never  be  employed 
in  cases  of  recent  luxation,  I  cannot  help  thinking  that  the  pulleys,  and 
even  extending  lacs,  are  less  often  required  in  the  treatment  of  these  inju- 
ries than  is  commonly  supposed. 

After-treatment. — This  consists  in  placing  the  joint  at  complete  rest,  by 
the  use  of  suitable  bandages  and  splints,  as  in  cases  of  fracture ;  if  there  be 
much  inflammation,  it  may  be  necessary  to  leave  the  part  exposed,  for  the 
application  of  evaporating  lotions  or  other  topical  remedies.  Opium  may 
be  used  to  relieve  pain,  and  the  general  condition  of  the  patient  should  be 
attended  to,  laxatives,  diaphoretics,  etc.,  being  administered,  if  necessary. 
To  encourage  the  restoration  of  function,  passive  motion  should  be  em- 
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ployed  as  soon  as  the  inflammatory  symptoms  have  subsided,  usually  in 
the  course  of  the  second  or  third  week.  Loss  of  tone  in  the  muscle.s 
should  be  combated  by  the  use  of  friction,  electricity,  and  the  cold  douche, 
and  by  the  cautious  administration  of  strychnia. 

Compound  Dislocation  is  always  a  very  grave  accident ;  if  the 
wound  be  small  and  clean  cut,  with  but  little  concomitant  injury,  it  is 
occasionally  possible  to  save  the  part,  by  effecting  reduction  and  then 
treating  the  case  simply  as  one  of  wounded  joint ;  but  if  there  be  much 
laceration,  and  especially  if  there  be  a  fracture  of  either  or  both  articular 
extremities,  excision  or  amputation  should  be  performed,  according  to  the 
particular  joint  affected,  and  the  extent  of  lesion  present.  As  far  as  any 
general  rule  can  be  given  in  such  cases,  it  may  be  said  that  the  surgeon's 
first  thought  should  be  of  excision,  except  in  the  case  of  the  knee,  where 
amputation  is  preferable. 

Complicated  Luxations. — The  complication  of  dislocation  with 
fracture  has  already  been  considered  in  Chapter  XI.  A  graver  compli- 
cation is  riqoture  of  the  main  artery  of  the  limb.  This  has  occurred  in 
connection  Avith  dislocations  of  the  shoulder  and  of  the  knee  ;  in  the  former 
situation,  ligation  of  the  subclavian  artery  (after  reduction),  as  success- 
fully practised  in  cases  recorded  by  R.  Adams,  Warren,  Letievant,  Cras,  and 
Rushton  Parker,  would  be  indicated,  and  in  the  latter  (as  a  general  rule), 
amputation.  The  consequence  of  non-interference  would  be  the  forma- 
tion of  a  diff"used  traumatic  aneurism,  which  would  prove  fatal  either  by 
hemorrhage,  or  by  the  supervention  of  gangrene.  Extensive  extravasa- 
tion from  the  rupture  of  the  smaller  vessels  may,  however,  occur,  and  may 
usually  be  successfully  treated  by  the  enforcement  of  rest  and  the  use  of 
evaporating  lotions.  Paralysis  from  compression  or  rupture  of  nerve- 
trunks  is  occasionally  met  with  as  a  complication  of  luxation,  and  is  to  be 
treated  by  the  use  of  friction,  electricity,  etc. 

Old  Dislocations  The  reduction  of  old  dislocations  is  attended  with 

more  difficulty,  and  likewise  with  more  risk,  than  the  reduction  of  recent 
dislocations.  The  increased  difficulty  is  due  to  the  permanent  contraction 
and  structural  changes  which  occur  in  the  muscles,  to  the  abnormal  adhe- 
sions which  form  between  the  displaced  bone  and  the  parts  with  which  it 
is  in  contact,  and  to  the  changes  which  have  already  been  described  as 
taking  place  in  the  articular  surfaces  themselves.  The  increased  dangers 
which  attend  eff'orts  at  reduction  in  these  cases  are  dependent  on  the  same 
morbid  changes :  among  the  accidents  which  have  occurred  under  these 
circumstances  may  be  enumerated  laceration  of  the  skin  and  subcutaneous 
tissues,  rupture  of  muscles  in  the  neighborhood  of  the  dislocated  joint,  deep- 
seated  inflammation  and  suppuration  around  the  joint,  rupture  of  arteries, 
veins,  or  nerves,  fracture  of  the  displaced  bone  or  of  neighboring  bones, 
and  finally  avulsion  of  the  entire  limb,  as  happened  in  a  remarkable  case 
reported  by  Guerin.  Hence,  while  greater  force  is  required  in  the  treat- 
ment of  these  cases  than  in  that  of  recent  luxations,  the  employment  of 
such  force  is  always  attended  with  considerable  risk.  Even  manipulation 
without  extension  is  not  free  from  danger,  for  the  displaced  bone  may,  in 
its  new  position,  have  acquired  adhesions  to  the  main  artery  or  vein,  rup- 
ture of  which,  in  the  action  of  reduction,  would  probably  cau^-e  serious,  if 
not  fatal,  hemorrhage. 

It  is  impossible  to  fix  any  definite  period  beyond  which  reduction  should 
not  be  attempted  in  cases  of  old  dislocation.    Dr.  Nathan  Smith  reduced 
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a  luxation  of  the  shoulder  nearly  a  year  after  the  accident,  and  luxations 
of  the  hip  have  been  reduced  by  Dr.  Blackman,  and  by  Dr.  Smyth,  of  New 
Orleans,  at  periods  respectively  of  six  and  nine  months  after  the  reception 
of  the  injury.  Even  if  the  attempt  at  reduction  fail,  the  surgeon's  mani- 
pulations, if  practised  with  caution  and  gentleness,  may  be  of  service  in 
increasing  the  mobility  of  the  limb,  and  thus  adding  to  its  usefulness  in  its 
abnormal  position.  Hence,  in  the  case  of  dislocation,  even  of  several 
months'  standing,  provided  that  the  eff'ort  were  warranted  by  the  general 
condition  of  the  patient,  I  should  recommend  an  attempt  at  reduction, 
undertaken,  of  course,  with  the  extremest  caution  and  delicacy.  The 
patient  should  be  thoroughly  relaxed  by  anaesthesia,  and  gentle  manipula- 
tion and  moderate  extension  then  employed,  so  as  to  stretch  or  slowly  sever 
any  morbid  adhesions,  and  allow  the  displaced  bone  to  be  gradually  brought 
into  its  proper  position  ;  or  the  elastic  extension  recommended  by  Dr. 
Davis  might  be  resorted  to,  and  would  certainl}^  be  worthy  of  a  trial  in 
the  event  of  other  means  failing. 

Subcutaneous  Division  of  Muscles,  Tendons,  and  Ligaments,  was  pro- 
posed by  Dielfenbach  as  a  preparatory  measure  in  the  treatment  of  old  dis- 
locations, and  by  this  plan  that  surgeon  succeeded  in  effecting  reduction  in 
a  case  of  luxation  of  the  humerus  of  two  years'  standing.  In  the  hands 
of  others,  however,  the  operation  has  not  been  generally  successful,  while 
it  has  occasionally  given  rise  to  extensive  suppuration  and  sloughing.  Sub- 
cutaneous osteotomy  has  been  successfully  employed  by  Dr.  Mears,  of  this 
city,  in  a  case  of  irreducible  dislocation  of  the  shoulder.  Volkmann  and 
MacCormac  have  successfully  excised  the  head  of  the  femur,  in  long-stand- 
ing cases  of  hip-dislocation. 

Treatment  of  Accidents  occurring  during  Attempts  at  Reduction  of  Old 
Dislocations. — \^  di  fracture  occur  in  the  effort  to  reduce  an  old  dislocation, 
the  attempt  should  be  at  once  discontinued,  and  the  broken  bone  placed  in 
such  a  position  as  to  favor  union.  The  rupture  of  an  important  muscle, 
such  as  the  pectoralis  major,  would  likewise  oblige  the  surgeon  to  desist 
from  further  efforts  at  reduction.  Rupture  of  the  main  artery,  with  for- 
mation of  a  traumatic  aneurism,  is  a  very  grave  accident  when  occurring 
under  these  circumstances ;  it  has  been  chiefly  met  with  in  the  case  of  the 
axillary  artery,  in  connection  with  dislocation  of  the  humerus.  There  are 
four  courses  open  to  the  surgeon  in  dealing  with  such  a  case,  viz.,  to  try 
the  effect  of  pressure,  to  amputate  at  the  shoulder,  to  ligate  the  subclavian, 
or  to  resort  to  the  "old  operation,"  laying  open  the  sac,  and  tying  the 
vessel  above  and  below  the  point  of  rupture.  The  latter  course  has,  accord- 
ing to  Stimson,  been  adopted  in  1  cases  (2  of  them,  however,  having  been 
cases  of  recent  luxation),  but  in  every  instance  with  a  fatal  result.  Liga- 
tion of  the  subclavian  has  been  practised,  in  all,  in  15  cases;  10  times 
for  recent  dislocation,  with  5  recoveries  and  4  deaths  (the  result  in  one 
case  being  unknown),  and  5  times  for  old  dislocation,  with  only  one  re- 
covery and  4  deaths.  In  a  case  of  supposed  dislocation,  which  afterwards 
proved  to  have  been  a  fracture,  Blackman  tied  the  axillary  artery  in  its 
upper  portion,  but  the  patient  died  on  the  eleventh  day  from  hemorrhage. 
Amputation  at  the  shoulder-joint  succeeded  in  the  hands  of  Jungken,  but 
proved  fatal  in  cases  recorded  by  Bell,  Bellamy,  and  Le  Dentu,  the  latter 
having  been  a  case  of  recent  luxation.  Rupture  of  the  axillary  vein  ter- 
minated fatally  in  a  case  recorded  by  Froriep,  but  in  a  similar  case  in  the 
practice  of  my  colleague,  Prof.  Agnew,  recovery  ensued  without  the  neces- 
sity of  a  resort  to  operative  interference.  Expectant  measures  have, 
according  to  Stimson,  proved  successful  altogether  in  six  cases  of  shoulder- 
dislocation  with  vascular  injury,  but,  on  the  other  hand,  13  cases  thus 
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treated  have  ended  fatally.  The  inference  from  these  figures  would  seem 
to  be  that,  if  the  symptoms  were  urgent,  ligation  of  the  subclavian  should 
be  performed  in  a  case  of  recent  dislocation,  and  in  one  of  old  luxation  the 
same  operation  or  disarticulation.  Avuhion  of  the  limb,  as  occurred  in 
Guerin's  case,  would,  of  course,  require  immediate  amputation. 

Spontaneous,  Pathological,  and  Congenital  Dislocations  

In  the  treatment  of  these  cases  there  is  usually  not  as  much  difliculty  in 


Fig.  143. 


Cougeuital  dislocatioQ  of  both  hips.  (Holmes.) 


effecting,  as  in  maintaining  reduction.  Guerin,  Brodhurst,  and  others, 
have  successfully  employed  subcutaneous  tenotomy  and  myotomy,  followed 
by  continued  extension,  in  the  treatment  of  congenital  luxations,  and  the 
same  treatment  might  be  adopted  in  cases  of  pathological  dislocations, 
provided  that  no  active  joint  di.sease  were  present  at  the  time  of  operation. 
Esmarch  succeeded  by  extension  alone.  Rose,  Reyher,  Heusner,  and 
Margary  have  successfully  treated  cases  of  congenital  hip-luxation  by  ex- 
cision, as  have  RaAvdon  and  Adams  those  of  the  pathological  variety.  In 
cases  dependent  on  muscular  paralysis,  the  difiBculty  would  be  in  maintain- 
19 
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ing  reduction,  and  here  external  support  (in  the  form  of  carved  or  moulded 
splints,  elastic  bandages,  or  some  of  the  ingenious  devices  which  are  used 
in  the  treatment  of  deformities),  might  be  usefully  employed.  Congenital 
dislocation  of  both  hips  is  well  shown  in  Fig.  143. 

Special  Dislocations. 

Dislocation  of  the  Lower  Jaw  is  a  rare  accident,  occurring  chiefly 
in  early  adult  age,  and  rather  oftener  in  women  than  in  men.    It  is  usually 

double  or  bilateral,  though  occasionally 
one  side  only  is  displaced.  The  most 
common  cause  of  dislocated  jaw  is  mus- 
cular action,  though  it  may  also  result 
from  a  blow  on  the  chin  while  the  mouth 
is  open,  or  from  other  forms  of  violence, 
such  as  the  forcible  introduction  of  a 
foreign  body  into  the  mouth,  or  the  ex- 
traction of  teeth.  When  the  mouth  is 
opened,  the  maxillary  condyles  ride 
forwards  upon  the  articular  eminences  of 
the  temporal  bones,  and  a  very  slight 
degree  of  force  is  then  necessary  to  make 
them  slip  still  further  forwards  into  the 
zygomatic  fossae,  thus  producing  disloca- 
tion. The  contraction  of  the  external 
pterygoid  muscles,  and  perhaps  of  some 
fibres  of  the  masseters,  is  thus  quite  suf- 
ficient to  produce  luxation  when  the 
mouth  is  widely  opened,  the  tonic  con- 
/  '/  ■'-       traction  of  the  same  muscles,  combined 

I  with  the  position  of  the  coronoid  pro- 

Double  dislocation  of  the  inferior  maxUla.      CCSSCS  (wMcll  Catch  against  the  malar 

bones),  being  the  principal  obstacles  to 
reduction.  J.  W.  Hamilton,  of  Ohio,  describes  a  spontaneous,  backward 
dislocation  of  the  lower  jaw\ 

Symjyfoms. — The  symptoms  of  a  recent  dislocation  of  the  jaw  are  suffi- 
ciently obvious.  There  is  prominence  of  the  chin,  the  mouth  being  widely 
open,  and  the  jaw  almost  immovable;  there  is  likewise  a  marked  depres- 
sion over  the  seat  of  the  articulation,  with  a  slight  fulness  anteriorly.  In 
unilateral  dislocation  the  jaw  usually  inclines  to  the  opposite  side — a 
symptom  w^hich  serves  for  the  diagnosis  between  luxation  and  fracture, 
but  which,  according  to  Hey  and  E.  Smith,  is  not  always  present.  There 
is  generally,  but  not  always,  pain ;  the  patient  speaks  and  swallows  with 
difficulty ;  and  there  is  a  constant  flow  of  saliva  from  the  mouth. 

Prognosis. — Even  if  the  dislocated  jaw  be  unreduced,  the  patient  gradu- 
ally acquires  considerable  use  of  the  part,  and  is  ultimately  able  to  close  the 
mouth,  chew,  swallow,  and  talk — much  less  inconvenience  being  felt  from 
the  displacement  than  would  at  first  be  supposed.  Reduction  in  a  recent 
case  is  easily  accomplished,  and  has  even  been  effected  (by  Donovan)  more 
than  three  months  after  the  reception  of  the  injury  Sometimes  the  liga- 
ments are  left  permanently  weakened,  motion  of  the  part  being  painful, 
and  the  joint  being  liable  to  a  reproduction  of  the  dislocation. 

Treatment. — Reduction  is  effected  by  disengaging  the  coronoid  processes 
from  the  malar  bones,  and  the  condyles  from  the  zygomatic  fossae,  by 
pressing  the  chin  upwards,  while  a  fulcrum  is  placed  upon  or  behind  the 
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molar  teeth.  The  surgeon,  standing  behind  the  patient,  whose  head  is 
supported  on  the  operator's  chest,  may  use  his  thumbs  (protected  by  a 
piece  of  leather  or  folded  towel)  as  a  fulcrum,  pressing  the  angles  of  the 
jaw  downwards,  while  he  elevates  the  chin  with  his  fingers ;  or  pieces  of 
cork  or  wood  may  be  used  as  a  fulcrum,  in  which  case  they  should  bo  pro- 
vided with  strings  to  facilitate  their  Avithdrawal.  Ndlaton  recommends 
simply  pushing  the  coronoid  processes  backwards  with  the  thumbs,  applied 
either  from  within  the  mouth,  or  from  without.  In  any  case  of  difficulty, 
one  side  might  be  reduced  at  a  time,  taking  care  while  manipulating  the 
second,  not  to  reproduce  the  luxation  of  the  first.  Anassthesia  is  not 
usually  required  in  these  cases,  though  there  would  be  no  particular  objec- 
tion to  its  employment,  if  it  were  thought  desirable.  After  reduction,  the 
part  should  be  supported  for  at  least  a  week  or  ten  days,  by  meuns  of  a 
four-tailed  sling  or  other  suitable  bandage. 

Subluxation  of  the  Jaw. — Under  this  name.  Sir  Astley  Cooper  has  de- 
scribed a  peculiar  condition,  met  with  chiefly  in  those  of  relaxed  and  feeble 
muscular  frame,  which  is  supposed  to  depend  on  the  condyles  slipping  in 
front  of  the  inter-articular  cartilages,  and  thus  rendering  the  jaw  tempo- 
rarily immovable.  Whatever  be  the  true  nature  of  this  affection,  it  is  un- 
doubtedly accompanied  by  relaxation  of  the  articular  ligaments,  which 
allow  the  condyles  to  slip  about  during  the  act  of  chewing,  thus  often 
producing  a  clacking  sound,  which  is  sometimes  audible  at  a  distance.  The 
subluxation,  if  such  it  be,  may  be  bilateral,  or  unilateral  only;  it  is  some- 
times produced  l)y  the  act  of  opening  the  mouth  widely,  as  in  gaping  or 
laughing,  but,  in  other  cases,  occurs  without  any  apparent  exciting  cause  ; 
it  may  usually  be  reduced  by  the  patient  himself,  by  pressing  the  jaw- 
sideways,  or  by  lifting  the  chin  slightly  upwards.  Sometimes  this  condi- 
tion appears  to  depend  on  spasm  of  the  muscles  of  mastication,  when  it 
may  be  made  to  disappear  by  friction  over  the  affected  part.  Tonics  should 
be  given,  if  the  general  condition  of  the  patient  appears  to  indicate  their 
use,  and  the  recurrence  of  the  displacement  may  be  prevented  by  wearing 
a  sling,  held  in  jolace  by  elastic  bands. 

Hyoid  Bone  Cases  of  dislocation  of  this  bone  have  been  recorded  by 

Dr.  Ripley,  of  South  Carolina,  and  by  Dr.  Gibb,  of  London :  the  treatment 
consists  in  throwing  back  the  head,  depressing  the  lower  jaw,  and  pushing 
the  luxated  bone  into  position. 

Ribs,  Sternum,  and  Pelvis  Dislocations  of  the  Ribs  are  described 

as  occurring  either  at  their  vertebral  articulations,  or  at  the  junction  of 
their  costal  cartilages.  The  symptoms  would  be  much  the  same  as  those 
of  fracture  in  the  same  localities,  except  that,  of  course,  crepitus  would  be 
wanting.  The  treatment  would  be  the  same  as  for  fractures.  Dislocations, 
or  rather  diastases  of  the  Sternum  and  Pelvis,  were  referred  to  in  connec- 
tion with  fractures  of  those  parts.  Sailer  on  has  reported  three  cases  of 
dislocation  of  the  ilium  at  the  sacro-iliac  joint,  without  fracture,  in  each  of 
which  reduction  was  readily  accomplished,  and  was  followed  by  complete 
recovery.  Gallez  has  met  with  diastasis  of  the  pubic  symphysis  as  the 
result  of  muscular  action. 

Clavicle  The  clavicle  is  more  frequently  dislocated  at  the  acromial 

than  at  the  sternal  end,  the  former  injury  occurring,  according  to  Hamil- 
ton, about  four  times  as  often  as  the  latter. 

Dislocation  of  the  Sternal  End  of  the  Clavicle  usually  results  from 
indirect  violence,  and  is  almost  always  in  a  forward  direction.  Disloca- 
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Fig.  145. 


D.slocation  of  sternal  end  of  clavicle, 
forwards.  (Bryant.) 


Fig.  146. 


tion  backwards,  however,  occasionally  occurs,  and  sometimes  gives  rise 
to  troublesome  dyspnoea  or  dysphagia,  from  pressure  on  the  trachea  or 
oesophagus,  or  to  cerebral  congestion,  from  pressure  on  the  cervical  veins. 
Dyspnoea  and  dysphagia  may  also  occur  in  instances  of  upward  disloca- 
tion, of  which  rare  injury  R.  W.  Smith  has  been  able  to  collect  but  eight 
cases,  including-  one  observed  by  himsdlf,  to  which,  however,  may  be  added 
four  others  since  recorded  by  Bryant  and  Shaw.    The  diag-nosis  of  these 

cases  is  usually  eas}'^,  the  subcutaneous  posi- 
tion of  the  clavicle  rendering  the  deformity 
very  apparent.  Reduction  can  commonly 
be  effected  without  much  difficulty,  by  plac- 
ing the  knee  against  the  spine,  and  draw- 
ing the  shoulders  outwards  and  backwards, 
but  the  displacement  is  exceedingly  apt  to 
be  reproduced.  The  apparatus  most  gener- 
ally applicable,  consists  in  a  compress  over 
the  projecting  end  of  the  clavicle  (in  cases 
of  forward  or  upward  displacement),  held 
in  position  by  adhesive  strips,  or  by  an 
elastic  band  passing  under  the  groin  and 
perineum,  the  shoulder  and  arm  being  fixed 
as  in  a  case  of  fractured  clavicle.  In  case  of  backward  dislocation,  the 
compress  should  be  omitted,  the  shoulders  being  simply  drawn  backwards 
by  a  figure-of-8  bandage,  or  some  similar  contrivance.  Though  the  de- 
formity in  these  cases  (especially  when  the  displacement  is  forwards  or 

upwards)  is  seldom  entirely  overcome,  yet  the 
utility  of  the  limb  does  not  appear  to  be  mate- 
rially diminished  by  the  accident.  In  one  or 
two  cases  of  backward  dislocation,  the  pressure- 
eff'ects  have  been  so  serious  as  to  induce  the 
surgeons  in  attendance  to  resort  to  excision  of 
the  displaced  portions  of  bone. 

The  Outer  End  of  the  Clavicle  is  usually 
dislocated  in  an  upward  direction,  resting  upon 
the  margin  of  the  acromion  process;  the  acci- 
dent results  from  indirect  violence,  and  the 
nature  of  the  case  is  usually  apparent,  though, 
if  there  be  much  swelling,  it  may  be  mistaken 
for  a  downward  dislocation  of  the  humerus. 
Occasionally  the  acromial  end  of  the  clavicle 
is  displaced  downwards,  by  direct  violence, 
such  as  the  kick  of  a  horse ;  and  dislocation 
iinder  the  coracoid  process  has  been  described, 
though  the  cases  on  record  are  somewhat  apocryphal.  An  instance  of 
backivard  dislocation  is  recorded  by  Nicaise.  Dislocation  of  the  acromial 
end  of  the  clavicle  may  be  commonly  reduced  without  much  trouble, 
though,  as  in  the  case  of  luxation  of  the  sternal  end,  reduction  can  with 
difficulty  be  maintained.  The  after-treatment  is  the  same  as  for  fractured 
clavicle,  with  the  addition  of  a  firm  compress,  held  in  place  by  broad  ad- 
hesive strips  passing  from  the  point  of  injury  to  the  elbow;  although  the 
deformity  can  be  seldom  entirely  removed,  the  motions  of  the  limb  are  less 
interfered  with  than  might  be  anticipat^^d.  Dr.  Montgomery,  of  Roches- 
ter, has  reported  a  case  successfully  treated  by  Moore's  method  for  frac- 
tured clavicle,  and  a  somewhat  similar  plan  has  been  advantageously  adopted 
by  Dr.  Doughty,  of  Georgia. 


Dislocation  of  the  clavicle  on  ttie 
acromion.  (Brtakt.) 
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Simultaneous  Dislocations  of  Both  Ends  of  the  Clavicle  have  been  ob- 
served by  Rieherand,  Gerdy,  Morel-Lavalle,  Col,  S.  Haynes,  Lund,  and 
North,  of  Brooklyn,  N.  Y. 

Scapula  Under  the  name  of  dislocation  of  the  scapula,  systematic 

writers  describe  a  projection  of  the  inferior  angle  of  this  bone,  due  either 
to  its  escape  from  beneath  the  edge  of  the  latissinius  dorsi  muscle,  or  to 
great  relaxation  of  the  fibres  of  that  muscle  or  of  the  serratus  magnus ; 
the  symptoms  consist  in  the  deformity,  which  is  obvious,  with  some  pain 
and  weakness  of  the  corresponding  upper  extremity.  The  treatment  would 
consist  in  the  application  of  external  support,  with  the  administration  of 
tonics,  and,  perhaps,  the  endermic  use  of  strychnia,  as  recommended  by 
Erichsen. 

Dislocations  of  the  Shoulder. — The  head  of  the  humerus  may  be 
dislocated  doiunivards,  forwards,  or  backwards. 

Dislocation  Downwards,  or  into  the  axilla  (Subr/lenoid  Dislocation),  is 
usually  due  to  direct  violence,  such  as  a  blow  on  the  upper  and  outer  part 


Fig.  147. 


Dislocation  of  the  humerus  dowuwards,  iuto  the  axilla  ;  subglenoid.  (PiRiUE.) 

of  the  humerus,  though  it  is  occasionally  caused  by  indirect  force,  such  as 
a  fall  on  the  hand  or  elbow,  the  arm  being  abducted  at  the  moment  of 
injury.  In  other  cases  the  dislocation  is  produced  by  muscular  action,  the 
head" of  the  bone  being,  as  it  were,  pulled  out  of  its  socket.  In  this  dislo- 
cation, the  head  of  the  bone  rests  below  and  slightly  in  front  of  the  glenoid 
cavity  of  the  scapula,  being  pressed  forwards  by  the  tendon  of  the  triceps 
muscle ;  the  capsular  ligament  is  widely  torn,  the  long  head  of  the  biceps 
often  ruptured  or  detached,  and  the  supra-  and  infra-spinatus,  subscapu- 
laris,  coraco-brachialis  and  deltoid  muscles  much  stretched  and  sometimes 
lacerated,  while  the  axillary  vessels  and  nerves  are  conipressed.  The 
symptoms,  in  a  recent  case,  are  usually  obvious:  there  is,  beneath  the 
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acromion  process,  a  marked  depression,  which  can  commonly  be  seen  as 
well  as  felt,  the  arm  is  lengthened  by  nearly  an  inch,  and  the  head  of  the 
humerus  can  be  felt  in  the  axilla,  especially  when  the  elbow  is  lifted  away 
from  the  body.  The  arm  is  kept  somewhat  abducted,  and  pain  is  developed 
by  pressing  the  elboAV  to  the  side;  the  hand  cannot  be  placed  on  the  oppo- 
site shoulder  when  the  elbow  is  in  contact  with  the  chest.  The  diagnosis 
in  a  recent  case  is  thus  usually  very  easy,  but,  when  swelling  and  inflam- 
mation have  occurred,  it  becomes  more  difficult,  if  not  occasionally  impos- 
sible, to  be  again  simplified  upon  the  subsidence  of  the  inflammatory  con- 
dition. Hence,  although  by  a  careful  and  systematic  examination,  the 
true  nature  of  the  injury  may  almost  always  be  eventually  determined,  the 
surgeon  should  hesitate  before  criticizing  another  practitioner  for  a  mistake 
which  may  have  been  unavoidable  under  different  circumstances.  Prof. 
Dugas,  of  Georgia,  has  proposed  as  a  test  of  the  existence  of  dislocation 
that  the  fingers  of  the  injured  limb  should  be  placed  upon  the  sound 
shoulder,  and  an  attempt  then  made  to  bring  the  elbow  into  contact  with 
the  thorax ;  if  this  can  be  done,  no  dislocation,  according  to  Prof.  Dugas, 
can  be  present ;  while,  if  it  cannot  be  done,  he  considers  the  existence  of 
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Subcoracoid  luxation  of  the  humerus.    (Pikrie  ) 

dislocation  established,  no  other  injury  of  the  shoulder  being  capable  of 
causing  this  disability.  The  prognosis  should  be  somewhat  guarded: 
although  reduction  is  usually  effected  without  difficulty,  yet  the  arm  not 
unfrequently  remains  permanently  weakened,  partially  anchylosed,  or  para- 
lyzed from  injury  to  the  axillary  plexus  of  nerves.  A  certain  degree  of 
deformity  may  also  remain  in  spite  of  reduction,  the  head  of  the  humerus 
projecting  anteriorly,  probably  on  account  of  displacement  or  rupture  of 
the  long  head  of  the  biceps  muscle.  The  laceration  and  stretching  of  the 
capsular  ligament  leave  the  joint  predisposed  to  a  recurrence  of  the  dislo- 
cation. 
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Dislocation  Forwards. — Of  this  form  of  dislocation  there  are  two  varie- 
ties, the  Subcoracoid  (Fig.  148)  and  the  Subclavicular :  the  latter  may  be 
considered  as  an  aggravated  condition  of  the  former,  which  was,  indeed, 
described  by  Sir  Astley  Cooper  as  a  partial  luxation.  As  the  names  imply, 
the  head  of  the  humerus,  in  these  injuries,  rests  beneath  the  coracoid  pro- 
cess, or  beneath  the  middle  of  the  clavicle.  These  luxations,  which  more 
often  result  from  indirect  than  from  direct  violence,  are  accompanied  hy  a 
great  deal  of  muscular  and  ligamentous  laceration,  and  are  attended  with 
even  more  pain  than  the  dislocation  into  the  axilla.  The  symptoms  are 
much  the  same  as  those  of  the  downward  luxation,  except  that  the  axis  of 
the  arm  is  even  more  altered,  and  that  the  head  of  the  bone  can  be  felt  in 
a  different  position.  The  subcoracoid  is  more  often  met  with  than  the 
subclavicular  dislocation,  and  is  said  by  Mr.  Flower  and  others  to  be  the 
most  common  form  of  luxation  of  the  shoulder-joint.  Reduction  appears 
to  be  more  difficult  in  cases  of  forward  than  of  downward  dislocation ;  at 
least  there  are,  according  to  Hamilton,  proportionably  more  cases  recorded 
of  unreduced  luxation  of  the  former  than  of  the  latter  injury. 

Dislocation  Backwards  (Subspinous  Luxation)  is  a  rare  accident,  there 
being  probably  not  more  than  twenty  or  thirty  cases  of  it  on  record ;  it  is 
usuall}"  caused  by  indirect  violence  or  by  muscular  action,  and  diff'ers  in  its 
symptoms  from  the  dislocations  already  described,  in  that  the  elbow  is 
brought  forwards,  instead  of  backwards,  while  the  head  of  the  bone  can  be 
felt  more  or  less  distinctly  beneath  the  spine  of  the  scapula.  The  most 
striking  deformity  is  the  prominence  of  the  coracoid  process  of  the  scapula, 
which  seems  to  project  forward,  and  over  which  the  skin  is  tightly  stretched. 
Reduction  has  usually  been  eff'ected  without  much  difficulty  in  theses  cases, 
but  in  one  instance,  mentioned  by  Cooper,  it  was  impossible  to  maintain 
the  reduction,  on  account  of  rupture  of  the  subscapularis  muscle.  I  have 
seen  but  one  example  of  this  rare  form  of  injury,  and  in  that,  in  spite  of 
the  marked  deformity,  the  nature  of  the  case  had  not  been  suspected  for 
six  weeks  after  the  occurrence  of  the  dislocation.  I  succeeded  in  effecting 
reduction  without  difficulty  by  raising  the  arm  above  the  head,  and  then 
bringing  it  down  with  a  broad  sweep  behind  the  level  of  the  patient's 
body,  so  as  to  throw  the  head  of  the  bone  forwards,  while  the  scapula  was 
firmly  fixed  by  an  assistant. 

Partial  Dislocation. — Under  this  name  has  been  described  an  injury, 
which  appears  to  consist  in  a  rupture  or  displacement  of  the  long  head  of 
the  biceps  muscle,'  allowing  the  head  of  the  humerus  to  project  anteriorly, 
rather  than  in  any  positive  luxation  of  the  bone  itself.  As  already  men- 
tioned, this  condition  occasionally  remains  after  the  reduction  of  an  ordi- 
nary downward  or  forward  dislocation.  Le  Gros  Clark  has  reported  a 
case  of  partial  backward  dislocation  which  resulted  from  injury,  and  in 
which  reduction  was  readily  eff'ected. 

Treatment  of  Dislocations  of  the  Shoulder. — The  subglenoid  and  the  sub- 
coracoid dislocations  may  be  reduced  by  the  same  means,  while  the  subspi- 
nous and  sidiclavian  varieties  require  slight  modifications  in  the  direction 
in  which  the  force  is  applied.  Thus,  in  applying  extension  in  the  luxation 
beneath  the  clavicle,  the  head  of  the  bone  should  be  first  drawn  down- 
wards, outwards,  and  subsequently  backwards,  so  as  to  clear  the  coracoid 
process;  while  in  the  subspinous  dislocation,  extension  should  be  made 
downwards,  outwards,  and  subsequently  forwards.    A  great  many  dif- 

*  This  inward  displacement  of  the  biceps  tendon,  which  Soden,  J.  Wm.  White,  and 
others  have  considered  traumatic,  is  believed  by  Canton  to  be  due  to  the  existence  of 
chronic  rheumatic  arthritis,  which  may  or  may  not  have  been  the  result  of  injury.  I 
have  myself  been  in  the  habit  of  considering  it  as  a  lesion  of  periarthritis. 
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ferent  plans  have  been  devised  for  the  reduction  of  dislocations  of  the 
shoulder,  but  they  may  all  be  classified  in  four  divisions,  as  aiming  to  effect 
their  object:  1,  by  extension  and  counter-extension  alone;  2,  by  leverage 
alone ;  3,  bv  a  combination  of  these  methods ;  and,  4,  by  manipulation,  in 
its  technical  sense  (see  page  286). 

1.  Extension  may  be  made  (1)  more  or  less  downwards,  as  in  Cooper's 
method  (Fig.  149), "in  which  counter-extension  is  made  by  the  heel  in  the 


Fig.  149. 


Sir  Astley  Cooper's  method  of  applying  extensiou  with  the  heel  in  the  axilla. 

axilla-/  as  in  Skey's  method,  in  which  the  heel  is  replaced  by  an  iron 
knob;  or  as  in  Hamilton's  plan,  in  which  the  scapula  is  fixed  by  the  ball 
of  the  foot,  placed  against  the  acromion  process;  (2)  it  may  be  made  out- 
wards, as  recommended  by  Malgaigne;  or  (3)  it  may  be  made  upwards, 
as  directed  by  White,  of  Manchester,  Mothe,  and  others,  the  scapula  being 


Fig.  1.50. 


Reduction  of  dislocated  shoulder  by  White's  and  Mothe's  method. 


then  fixed  by  the  foot  or  hand  placed  above  the  acromion  process.  The 
latter,  though  painful,  is  probably  the  most  efficient  of  any  of  the  methods 

'  T.  Smith  lias  recorded  a  case  in  which,  in  attempting  to  reduce  a  recent  disloca- 
tion with  the  heel  in  tlie  axilla,  the  anterior  axillary  fold  was  completely  torn 
through  ;  the  case  terminated  fatally. 
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which  professedly  act  by  extension  and  counter-extension  alone.  When 
extension  is  made  with  the  heel  in  the  axilla,  an  assistant  may  give  aid  by 
drawing  the  arm  outwards,  as  advised  by  Ward,  of  Dublin. 

2.  Leverage. — The  arm  may  be  simply  used  as  a  lever,  to  pry  the  head 
of  the  bone  into  its  place  over  a  fulcrum  placed  in  the  armpit,  as  in  Sir 
Astley  Cooper's  method  with  the  knee  in  the  axilla. 

3.  Extension  and  leverage  combined  are,  I  think,  more  effectual  than 
either  method  separately.  The  plan  which  I  am  in  the  habit  of  employ- 
ing, in  these  cases,  is  essentially  that  which  was  described  by  Dupuytrcn 
as  a  modification  of  Mothe's  method,  and  which,  according  to  Bromfeild, 
was  in  common  use  in  his  day ;  it  consists  in  placing  the  patient,  thor- 
oughly etherized,  if  necessary,  in  a  supine  position,  and  then,  having 
drawn  the  arm  directly  upwards,  bringing  it  down  fully  extended  in  a 
broad  sweep  over  an  assistant's  fist,  placed  in  the  axilla  to  act  as  a  fulcrum 
— the  scapula  being  at  the  same  time  steadied  from  above  by  the  assistant's 
other  hand.  By  this  plan  I  have  succeeded  in  reducing  dislocations  of  the 
shoulder  which  had  defied  prolonged  efforts  made  in  other  ways,  and,  in- 
deed, have  as  yet  never  failed  in  effecting  reduction  in  a  recent  case.  The 
same  principle,  that  of  extension  combined  with  leverage,  is  involved  in 
the  methods  recommended  by  Sir  William  Fergusson  and  by  Prof  N.  R. 
Smith,  of  Maryland,  in  which,  however,  the  force  is  applied  through  the 
medium  of  extending  lacs  or  bands.     The  peculiarity  of  Prof.  Smith's 

•  method  is  that  counter-extension  is  made  from  the  op])osite  wrist,  so  as  to 
insure  the  fixation  of  the  scapula,  by  provoking  the  contraction  of  the 
trapezii  muscles.  Another  mode  of  applying  extension  and  leverage  is  that 
of  Kelly,  of  Dublin,  who  folds  the  patient's  arm  around  his  own  pelvis,  and, 
holding  it  there,  by  a  sudden  turn  of  his  body  draws  the  luxated  bone  into 
place. 

4.  Manipulation.  —  The  reduction  of  dislocations  of  the  humerus  by 
manipulation  alone  has  been  practised  by  various  surgeons,  among  whom 
may  be  mentioned  La  Cour  and  Sir  Philip  Crampton,  but  the  credit  of  re- 
ducing the  plan  to  a  system,  and  of  prominently  bringing  it  to  the  notice 
of  the  profession,  in  this  country  at  least,  is,  I  believe,  due  to  Prof.  H.  H. 
Smith,  of  this  city,  whose  method  consists  in  first  converting  the  luxation 
(if  it  be  either  forwards  or  backwards)  into  the  ordinary  downward  or 
subglenoid  variety,  and  then  proceeding  as  follows:  "Elevate  the  elbow 
and  arm  as  high  as  possible,  and  flex  the  forearm  at  right  angles  with  the 
arm,  thus  relaxing  the  supra-spinatus  muscle.  Then  using  the  forearm  as  a 
lever,  rotate  the  head  of  the  humerus  upward  and  forward,  so  as  to  relax 
the  infra-spinatus,  carrying  the  rotation  as  far  as  possible,  or  until  resisted 
by  the  action  of  the  subscapularis  muscle,  keeping  the  forearm  for  a  few 
seconds  in  its  position  with  the  palm  of  the  hand  looking  upward;  then 
bring  the  elbow  promptly  but  steadily  down  to  the  side,  carrying  the 
elbow  towards  the  body,  and  keeping  the  forearm  so  that  the  palm  of  the 
hand  yet  looks  to  the  surgeon.  Then  quickly  but  gently  rotate  the  head 
of  the  humerus  upward  and  outward  by  carrying  the  palm  of  the  hand 
downward  and  across  the  patient's  body,  and  the  bone  will  usually  be 
replaced."^ 

In  cases  of  old  dislocation,  Callender  recommends,  in  order  to  avoid  in- 
juring the  axillary  vessels,  to  raise  the  elbow  across  the  chest,  and  then 
.  force  the  raised  arm  outwards,  rotating  and  somewhat  depressing  the  arm 
while  so  doing.    The  reduction  of  shoulder  dislocations  by  manipulation 
has  also  been  illustrated  by  Kocher,  and  by  Gordon,  of  Belfast.    Kuhn,  of 


1  Packard's  Minor  Surgery,  p.  204. 
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Elbeaf,  suggests,  on  account  of  the  difficulty  of  fixing  tlie  scapula,  that  the 
humerus  should  be  firmly  held  by  an  assistant,  while  the  surgeon  applies 
Ms  manipulations  directly  to  the  former  bone.  Dr.  Mears's  successful 
osteotomy  for  old  dislocation  of  the  shoulder  has  already  been  referred  to. 

After  reduction,  the  arm  should  be  fastened  to  the  side  and  supported 
with  a  sling,  for  a  week  or  ten  days,  so  as  to  allow  time  for  repair  of  the 
lacerated  ligaments. 


Fig.  151. 


Dislocations  of  the  Elbow  Both  bones  of  the  forearm  may  be 

dislocated  at  the  elbow-joint,  or  either  separately.  The  Head  of  the  Radius 
alone  may  be  displaced  forwards,  outwards,  or  backwards,  the  forward 
dislocation  being  much  the  most  frequent,  and  the  cause  of  the  injury  being 

usually  a  fall  on  the  hand,  though  the 
luxation  may  occasionally  result  from 
muscular  action.  The  head  of  the 
bone  can  ordinarily  be  felt  in  its  ab- 
normal position,  and  the  diagnosis  can 
thus,  unless  there  be  much  swelling,  be 
readily  made.  The  forearm  is  kept  in 
a  semi-flexed  position,  and  either  pro- 
nated,  or  midway  between  pronation 
and  supination  ;  any  motion  of  the  part 
is  attended  with  great  pain.  Reduction 
is  to  be  effected  by  making  extension 
and  counter-extension  in  the  direction 
in  which  the  limb  is  found,  the  dis- 
placed bone  being  at  the  same  time 
firmly  pressed  into  its  proper  position; 
the  arm  should  subsequently  be  fixed 
on  an  angular  splint,  with  a  compress 
over  the  head  of  the  radius.  It  is 
always  difficult  to  maintain  reduction 
in  these  cases,  and  reduction  itself  is 
occasionally  impossible ;  fortunately, 
the  usefulness  of  the  limb  does  not  ap- 
pear to  be  materially  impaired  by  the 
persistence  of  the  displacement. 

The  Ulna  alone  may  be  displaced 
backwards,  as  the  result  of  a  fall  on  the 
hand,  the  olecranon  then  projecting  be- 
hind the  condyles  of  the  humerus,  while 
the  head  of  the  radius  can  be  felt  in  its 
proper  position.  The  elbow  in  such  a 
case  will  be  flexed  at  a  right  angle,  and  the  forearm  twisted  inwards  and 
pronated.  Reduction  may  be  effected  by  Sir  Astley  Cooper's  method  of 
flexing  the  elbow  over  the  knee  ;  by  extension  and  counter-extension,  com- 
bined with  direct  pressure  upon  the  olecranon  ;  or  (as  recently  recommended 
by  Dr.  Waterman,  of  Boston)  by  extending  the  forearm  on  the  arm  beyond 
a  straight  line,  thus  using  the  ulna  as  a  lever  of  the  second  order  (the  ole- 
cranon being  the  fulcrum),  to  bring  the  coronoid  process  over  the  condyles, 
into  its  proper  place. 

Both  Bones  of  the  Forearm  may  be  dislocated  at  the  elbow,  backwards, 
to  either  side,  or  forwards.  The  dislocation  backwards,  which  is  the  most 
common,  is  usually  caused  by  indirect  violence,  though  occasionally  by  a 
direct  blow,  or  by  muscular  action.    Not  only  are  the  bones  displaced 


Dislocation  of  head  of  radius  forwards  ; 
ternal  appearaace  of  limb.  (Liston.) 
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backwards,  but  they  are  drawn  upwards  by  the  powerful  action  of  the  tri- 
ceps muscle.    The  diagnosis,  if  swelling  have  not  occurred,  can  usually  be 


Fig.  152. 


Fig.  153. 


Dislocation  of  both  boufis  of  the  forearm  backwards.  (Liston.) 

made  without  difficulty;  the  arm  is  held  in  a  slightly  flexed  position  (rarely 
at  a  right  angle),  and  the  slightest  attempt  at  motion  causes  great  pain ; 
the  olecranon  and  head  of  the  radius  can  be  felt  projecting  backwards,  while 
the  condyles  of  the  humerus  form  a 
hard  and  broad  prominence  on  the 
front  of  the  ai'm.  The  relative  posi- 
tion of  the  olecranon  and  condyles  is 
markedly  altered,  this  being  an  im- 
portant diagnostic  mark  between  dislo- 
cation and  fracture.  Reduction  in  a 
recent  case  is  usually  easy,  though  in- 
stances are  on  record  in  which  failure 
has  attended  the  efforts  of  the  most 
skilful  surgeons ;  the  prognosis  is  de- 
cidedly unfavorable  as  regards  old  dis- 
locations, though  reduction  has  been 
effected  by  Hamilton,  Miner,  and  others, 
at  as  late  a  period  as  seven  months  after 
the  reception  of  the  injury. 

The  usual  method  of  treatmenti?,  that 
recommended  by  Sir  Astley  Cooper, 
which  consists  in  forcibly  but  slowly 
bending  the  arm  over  the  knee,  which 
is  placed  on  the  inner  side  of  the  elbow, 
so  as  to  press  on  the  radius  and  ulna, 
separating  them  from  the  humerus,  and 
thus  freeing  the  coronoid  process  from 
its  abnormal  position  (Fig.  153).  Mr. 

J .  E.  Kelly,  of  Dublin,  sits  on  a  table.      Reduction  with  the  knee  in  the  bend  of  the 

and,  fixing  the  patient's  arm  under  one  elbow. 
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thigh,  draws  the  forearm  upwards,  and  simultaneously  presses  on  the  ole- 
cranon with  his  other  thigh.  Another  plan  is  to  forcibly  extend  the  arm 
so  as  to  relax  the  triceps,  making  counter-extension  against  the  scapula 
(as  advised  by  Liston  and  Miller) ;  or  the  luxation  may  be  reduced  by 
simple  extension  (Skey),  or  by  extension  combined  with  direct  pressure 
on  the  olecranon,  according  to  the  plan  of  Pirric.  In  a  child,  or  in  a 
person  of  feeble  muscular  development,  reduction  can  usually  be  effected 
without  the  aid  of  anaesthesia;  prolonged  efforts  at  reduction  are,  how- 
ever, so  painful,  that  in  any  case  of  difficulty  an  anaesthetic  should  be 
employed.  Sayre,  of  New  York,  has  reported  two  cases  of  old  disloca- 
tion of  the  elbow  in  which  reduction  was  greatly  facilitated  by  subcutane- 
ous division  of  the  triceps  tendon.  Hamilton  recommends,  as  a  test  for  re- 
duction, to  flex  the  elbow  to  a  right  angle  ;  if  this  can  be  done  without  much 
pain,  it  proves  that  reduction  is  complete.  McGraw  advises  that  in  old  back- 
ward dislocations,  in  children,  forced  and  extreme  flexion  should  be  made, 
so  as  to  fracture  either  the  olecranon  or  the  lower  epiphysis  of  the  humerus, 
either  of  which  occurrences,  he  believes,  would  improve  the  condition  of 
the  joint. 

Lateral  dislocation  of  the  radius  and  ulna  at  the  elbow  is  rarely  com- 
plete, but  in  the  majority  of  cases  is  partial,  and  in  an  outward  direction. 
The  cause  is  usually  direct  violence.  The  deformity  in  these  cases  is 
usually  so  marked  and  peculiar  as  to  render  the  nature  of  the  lesion  unmis- 
takable, although  I  have  reduced  an  inward  luxation  of  two  weeks'  stand- 
ing which  was  at  first  attended  with  so  much  swelling  that  the  gentleman 
in  attendance  did  not  recognize  the  existence  of  the  injury  ;  reduction  may 
be  effected  by  making  moderate  extension,  with  direct  pressure  on  the  dis- 
placed bones,  and  counter-pressure  on  the  lower  end  of  the  humerus. 
Lateral  dislocation  is  sometimes  found  coexisting  with  the  ordinary  back- 
ward displacement;  in  dealing  with  such  an  injury,  the  lateral  luxation 
should  be  first  reduced,  and  the  case  then  treated  as  one  of  simple  back- 
wai'd  dislocation.  Osteoplastic  resection,  or  temporary  separation  of  the 
olecranon,  is  recommended  by  Vblker  as  a  means  of  exposing  the  joint  in 
cases  of  irreducible  luxation. 

Luxation  forwards  of  both  bones  of  the  forearm,  without  fracture  of 
the  olecranon,  is  a  very  rare  accident,  there  being  not  more  than  six  or 
seven  well-authenticated  cases  on  record.  The  injury  appears  usually  to 
have  resulted  from  direct  violence,  and  the  most  striking  symptom  is  elon- 
gation of  the  foreai-m,  which  is  in  a  state  of  supination,  the  elbow  being 
fixed  at  a  right  angle.  Reduction  may  be  accomplished  by  making  forced 
flexion,  together  with  extension  and  counter-extension,  the  muscles  being 
relaxed  by  the  use  of  an  anaesthetic.  In  a  case  recorded  by  Dr.  Forbes,  of 
this  city,  reduction  was  effected  by  simply  flexing  the  forearm,  and  then 
pressing  it  downwards  and  backwards,  if  the  luxation  were  incomplete, 
the  forearm  making  an  obtuse  angle  only  with  the  arm,  reduction  might 
be  accomplished  by  making  forcible  extension. 

Dislocations  at  the  Wrist — The  Lower  End  of  the  Ulna  may  be 
dislocated  from  the  radius,  i^Xihev  forwards,  backivards,' or  inwards.  These 
accidents,  of  which  Tillmans,  of  Leipsic,  has  been  able  to  collect  but  48 
cases,  are  usually  caused  by  muscular  action,  the  dislocation  forwards  being 
due  to  violent  supination,  and  that  in  a  backward  direction  to  violent  pro- 
nation. The  inward  is  the  rarest  form  of  lu.xation,  Tillmans's  figures 
giving  but  9  cases  of  this,  as  compared  with  Ifi  of  the  forward,  and  18  of 
the  backward  variety,  with  5  in  which  the  direction  of  the  displacement 
was  not  specified.    Reduction  is  easily  eff"ected  by  fixing  the  radius,  and 
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simply  pushing  the  ulna  back  into  place,  the  limb  being-  then  placed  between 
anterior  and  posterior  splints.  In  connection  with  fractures  of  the  lower 
end  of  the  radius,  backward  dislocation  of  the  ulna  is  not  uncommon. 
The  ligaments  sometimes  remain  permanently  stretched  after  the  accident, 
so  as  to  allow  a  certain  amount  of  mobility  of  the  ulna,  and  I  have  known 
such  a  condition  to  be  mistaken  for  ununited  fracture  of  this  bone. 

The  Carpus  may  be  dislocated  upon  the  bones  of  the  forearm,  either 
backwards  or  forwards.  These  injuries  are,  however,  rarely  met  with — 
Tillmans  has  collected  but  24  cases — and  in  every  case  that  has  been  sub- 
mitted to  the  test  of  dissection,  the  luxation  has,  according  to  Hamilton, 
been  found  complicated  with  fracture.  The  usual  cause  of  either  form  of 
dislocation  is  a  fall  on  the  palm,  though  in  a  case  of  backward  displacement 
recorded  by  Hamilton,  the  injury  resulted  from  a  fall  on  the  back  of  the 
hand,  the  wrist  being  strongly  flexed.  The  diagnosis  is  made  by  observ- 
ing the  abruptness  of  the  angle  made  by  the  displaced  bones,  their  relation  to 
the  styloid  processes,  and  (if  the  case  be  not  complicated  with  fracture)  the 
absence  of  crepitus.  Reduction  is  easily  effected  by  extension  and  pressure, 
and  there  is  subsequently  no  tendency  to  reproduction  of  the  displacement. 

Individual  Bones  of  the  Carpus  are  occasionally  luxated  in  a  backward 
direction,  those  bones  which  have  been  found  thus  displaced  being  the  os 
magnum,  semilunare,  and  pisiform,  to  which  some  writers  add  the  cunei- 
form and  unciform.  The  treatment  would  consist  in  effecting  reduction  by 
extension  and  pressure,  supporting  the  part  afterwards  with  splints  and 
compresses.  Chisholm  reports  a  case  of  forward  luxation  of  the  semilu- 
nare, in  w^hich  excision  of  the  displaced  bone  was  required.  Dr.  Nancrede 
has  met  with  a  forward  subluxation  of  the  scaphoid. 

Hands  The  Metacarpal  Bones,  especially  those  of  the  thumb,  index, 

and  middle  finger,  may  be  dislocated  upon  the  carpus,  the  two  latter  bones 
backwards,  and  the  metacarpal  of  the  thumb  either  backwards  or  forw^ards. 
Beduction  is  effected  by  extension  and  pressure,  the  hand  being  afterwards 
.'secured  to  a  straight  splint  with  compresses. 


Fifl.  l.'')4. 


Uureduced  Jisiocation  of  iliumb.    (From  a  patient  in  the  University  Hospital.) 


The  Fingers  may  be  dislocated  at  the  metacarpo-phalangeal,  or,  more 
rarely,  at  the  inter-phalangeal  joints.  The  ptroximal  phalanx  of  the  thumb 
is  not  unfrequently  dislocated  backwards,  reduction  being  sometimes  very 
difficult,  owing,  probably,  to  the  head  of  the  metacarpal  bone  being  caught 
either  between  the  lateral  ligaments  or  between  the  heads  of  the  flexor 
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brevis  muscle,  or,  according  to  Farabeuf,  to  the  interposition  of  the  external 
sesamoid  bone.  In  the  treatment  of  these  luxations,  extension  may  be 
made  with  the  ordinary  clove-hitch,  or  with  Dr.  Levis's  ingenious  appa- 


FiG.  155. 


Levis's  instrument  applied  to  the  first  finger. 


ratus,  or  with  the  "Indian  puzzle,"  as  recommended  by  Prof.  Hamilton 
and  others.  A  better  plan,  perhaps,  is  that  practised  by  Prof.  Crosby, 
which  consists,  according  to  Gross,  "  in  pushing  the  phalanx  back  until  it 
stands  perpendicularly  on  the  metacarpal  bone,  when,  by  strong  pressure 
against  its  base,  from  behind  forwards,  it  is  readily  carried  by  flexion  into 
its  natural  position."  In  extreme  cases  subcutaneous  division  of  the  resist- 
ing ligaments  or  muscles  may  possibly  be  required.  Forward  luxation  of 
the  thumb  is  more  rarely  met  with  than  the  injury  last  described,  and  is 
to  be  reduced  by  forcibly  flexing  with  the  thumb  into  the  palm  of  the  hand. 
Dislocations  of  the  second  phalanx  of  the  thumb,  or  of  the  second  or  third 
phalanges  of  the  fingers,  may  be  reduced  by  simple  extension  and  pressure, 
made  with  the  surgeon's  hands,  or,  if  more  force  be  required,  with  the 
apparatus  of  Dr.  Levis. 

Dislocations  of  the  Hip  The  subject  of  dislocation  of  the  hip  has 

been  most  ably  investigated  by  Prof.  Bigelow,  of  Boston,  of  whose  ex- 
cellent monograph  on  the  subject  I  shall  not  hesitate  to  make  free  use  in 
the  following  pages.  To  understand  the  pathology  of  these  dislocations, 
and  the  mechanism  of  their  reduction,  it  is  necessary  to  turn  for  a  few  min- 
utes to  consider  the  anatomy  of  the  joint,  and  especiall}-  of  that  portion  of 
the  capsule  which  is  known  as  the  ilio-femoral  ligament,  or  ligament  of 
Bertin,  and  for  which  Bigelow  proposes  the  name  of  "  Y  ligament."  This 
ligament  "is  more  or  less  adherent  to  the  acetabular  prominence  and  to  the 
neck  of  the  femur  ;  but  it  will  be  found,  upon  examination,  to  take  its  origin 
from  the  anterior  inferior  spinous  process  of  the  ilium,  passing  downward 
to  the  front  of  the  femur,  to  be  inserted  fan-shaped  into  nearly  the  whole 
of  the  oblique  '  spiral'  line  which  connects  the  two  trochanters  in  front — 
being  about  half  an  inch  wide  at  its  upper  or  iliac  origin,  and  but  little  less 
than  two  inches  and  a  half  wide  at  its  fan-like  femoral  insertion.  Here  it 
is  bifurcated,  having  two  principal  fasciculi,  one  being  inserted  into  the 
upper  extremity  of  the  anterior  inter-trochanteric  line,  and  the  other  into 
the  lower  part  of  the  same  line,  and  about  half  an  inch  in  front  of  the  small 
trochanter."  Both  of  these  divergent  branches  remain  unruptured  in  the 
ordinary  dislocations  of  the  hip,  and  their  attachments  must  be  borne  in 
mind  in  attempting  reduction  of  the  various  forms  of  displacement. 

The  head  of  the  femur  may  be  dislocated  in  almost  any  direction ;  but 
there  are  three  forms  of  luxation  which  occur  so  much  oftener  than  the 
others  as  to  be  usually  classed  as  regular  dislocations,  the  other  varieties 
being  called  irregular  or  anomalous.  The  regular  dislocations  are — 1, 
backwards ;  2,  downwards ;  and  3,  iipwards. 

1.  The  Dislocation  Backwards,  or  Ilio-sciatic  Luxation,  presents  two 
principal  varieties,  viz.,  upivards  and  hackxoards,  or  on  the  dorsum  ilii,  and 
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backwards  only,  the  dislocation  i 
Cooper,  or,  which  is  a  better 

Fig.  156. 


The  Y  ligament ;  the  inner  fasciculus  is  known  c 
the  ilio-femoral  ligament,  or  ligament  of  Bertii 

(BlGELOW.) 


nto  the  ischiatic  notch  of  Sir  Astley 
!,  dorsal  below  the  tendon  (of  the  obtu- 
rator intern  us),  according  to  Prof. 
Bigelow.  These  two  forms  of  lux- 
ation, taken  together,  probably 
embrace  more  than  three-fourths 
of  the  whole  number  of  cases.  Prof. 
Hamilton  having  found  that  of  104 


Fig.  l.--)?. 


Backward  dislocationof  hip;  external 
appearance. 


cases,  55  were  on  the  dorsum  ilii,  and  28  into  the  ischiatic  notch.  These 
injuries  usually  result  from  indirect  violence:  thus,  the  dislocation  on  the 
dorsum  maybe  caused  by  any  force  which  produces  great  adduction,  or  ad- 
duction with  inversion,  the  head  of  the  bone  being  driven  at  the  same  time 
upwards  and  backwards.  A  fall  on  the  outside  of  the  knee,  or*  on  the  foot* 
while  the  limb  is  adducted,^  or  a  severe  blow  on  the  pelvis,  while  the  body 
is  bent  forwards,  may  each  in  turn  be  a  cause  of  this  dislocation.  The 
etiology  of  the  ischiatic  form  of  luxation  is  much  the  same,  except  that 
it  is  more  apt  to  occur  Avhen  the  thigh  is  flexed  at  a  right  angle  upon  the 
body,  the  force  then  driving  the  head  of  the  bone  more  directly  backwards, 
than  backwards  and  upwards.  The  symptoms  of  these  forms  of  dislocation 
are  usually  well  marked.  There  is  shortening  of  the  affected  limb,  varying 
from  about^  half  an  inch  in  the  dislocation  below  the  tendon,  to  one,  two, 
or  even  three  inches  in  that  on  the  dorsum  ilii.  In  the  first-named  variety, 
the  shortening,  is,  as  pointed  out  by  Allis,  much  more  apparent  when  the 
limbs  are  flexed  to  a  right  angle  than  when  they  are  extended.  Inversion 

'  Fabbri,  Coote,  and  H.  Morris  teach  that  all  dislocations  of  the  hip  occur  while 
the  limb  is  abducted,  the  downward  luxation  beinp;  the  primary,  and  the  otiiers  con- 
secutive displacements ;  this  is,  however,  denied  by  F.  S.  Eve,  of  St.  Bartholomew's 
Hospital. 
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is  present  in  both  varieties,  though  most  marked  in  the  ordinary  dorsal 
luxation.  The  hip  itself  is  altered  in  shape,  the  trochanter  being  unduly- 
prominent,  and  thrown  forwards,  while  the  head  of  the  femur  ean  often  be 
felt  rotating  in  its  abnormal  position.  The  axis  of  the  limb  is  distorted, 
the  thigh  of  the  affected  side  crossing  the  other  at  its  lower  third  in  the 
dorsal  dislocation,  and  just  above  the  knee  in  the  ischiatic  variety;^  in  the 
former  case,  the  foot  of  the  affected  limb  rests  on  the  instep  of  the  sound 
side ;  in  the  latter,  upon  the  ball  of  the  great  toe. 

The  diagnosis  has  to  be  made  from  sprain  and  from  fracture.  From 
sprain,  the  case  can  be  distinguished  by  careful  examination  and  measure- 
ment, the  patient  being  etherized  so  as  to  obviate  spasmodic  muscular 
resistance.  If  the  limb  can  be  readily  everted,  the  case  is  not  one  of  luxation. 
From  ordinary  non-impacted  fracture,  a  dislocation  can  be  distinguished 
by  the  fact  that  in  the  former  there  is  mobility,  crepitus,  and  eversion ;  in 
the  latter,  immobility,  no  crepitus,  and  inversion.  From  the  rare  cases  of 
impacted  fracture  with  inversion,  the  diagnosis  is  more  difficult,  but  may 
be  made  by  observing  that  in  such  cases  the  trochanter  is  flattened,  and  the 
head  of  the  bone  still  rotates  in  the  socket,  while  in  dislocation  the  tro- 
chanter is  unduly  prominent,  and  the  head  of  the  bone  can  be  felt  beneath 
the  gluteal  muscles.  A  convenient  mode  of  measurement,  which  bears  the 
name  of  Nelaton,  consists  in  drawing  a  line  from  the  anterior  iliac  spine 
to  the  tuber  ischii ;  in  a  normal  limb,  the  trochanter  lies  immediately  below 
this  line,  but  in  any  case  of  dislocation  Avill  be  of  course  displaced  in  one 
or  another  direction. 

Reduction  of  Backward  Dislocations. — The  capsular  ligament  is  usually 
widely  lacerated  in  these  injuries,  except  at  its  anterior  part,  where  it  is 
reinforced  by  what  has  already  been  described  as  the  Y  ligament.  The 
ligament um  teres,  also,  is  usually,  though  not  necessarily,  torn  in  these 
dislocations.  The  attachments  of  the  Y  ligament  are  such  that  extension 
in  the  line  of  the  axis  of  the  body  can  only  effect  reduction  by  violent 
stretching  or  rupture  of  that  ligament ;  hence,  the  first  step  in  any  rational 
method  of  treatment,  consists  m  flexing  the  thigh  Kpon  the  pelvis,  so  as  to 
relax  the  iliofemoral  or  Y  ligament.  The  acknowledged  difficultv  which 
attends  reduction  of  the  ischiatic  variety  of  this  luxation  is  due  (as  shown 
by  Bigelow),  not  to  the  head  of  the  bone  being  lodged  in  the  sciatic  notch, 
but  to  its  being  fixed  behind  and  below  the  tendon  of  the  obturator  internus 
muscle,  which  separates  it  from  the  acetabulum,  and  which  renders  reduc- 
tion by  extension  in  the  line  of  the  body  almost  impossible.  By  flexing 
the  thigh  on  the  pelvis,  the  head  of  the  femur  is  unlocked  from  the  grasp 
of  the  obturator  tendon,  and  the  luxation  is  then  as  easily  reducible  as  one 
on  the  dorsum  ilii ;  or,  in  case  of  difficulty,  the  limb  may  be  flexed  over  a 
pad  placed  as  a  fulcrum  in  the  groin,  as  advised  by  Dr."  Sutton.  The  Y 
ligament  being  relaxed  by  flexing  the  thigh  on  the  pelvis,  the  dislocation 
may  be  occasionally  reduced  by  simply  lifting  or  pushing  the  head  of  the 
thigh-bone  into  the  socket,  the  rent  in  the  capsular  ligament  being,  if 
necessary,  enlarged  by  circumducting  the  flexed  thigh  across  the  abdomen, 
and  thus  making  the  head  of  the  bone  sweep  across  the  posterior  aspect  of 
the  capsule.  It  Avill  usually  be  better,  however,  to  employ  manipidation 
(see  page  286),  which,  though  practised  empirically  in  these  cases  for  a 

'  According  to  Bigelow,  in  the  ischiatic  variety  (dorsal  below  the  tendon),  the  axis 
of  the  luxated  limb  is  more  changed  than  in  the  ordinary  dorsal  variety,  crossing  tlie 
sound  limb  sometimes  at  a  point  as  high  as  the  middle  of  the  thigh.  The  fact  appears 
to  be  that  the  distortion  varies  according  to  the  position  of  the  liead  of  the  bone  at 
the  moment  of  examination,  these  varieties  of  dislocation  being  readily  interchano-e- 
able,  and  the  exact  position  of  the  bone  differing  in  different  oases. 
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g;reat  many  years  previously,  was  first  reduced  to  a  system  by  Drs.  Nathan 
Smith,  of  New  Haven,  and  Reid,  of  Rochester,  and  has  been  particularly 
illustrated,  of  late  years,  by  Prof.  Bigelow,  and  by  Prof.  Gunn,  of  Chicago. 
In  the  form  of  dislocation  now  under  consideration,  the  manipulation  neces- 

Fuj.  158. 


Backward  dislocation  ;  reduction  by  rotation  ;  the  limb  bas  been  flexed  and  abducted,  and  it  remains 
only  to  evert  it,  and  render  the  outer  branch  of  the  Y  ligament  tense  by  rotation.  (Bigelow.) 

sary  for  reduction  consists  (1)  in  flexing  the  leg  upon  the  thigh  (to  gain 
leverage),  and  the  thigh  upon  the  pelvis  (to  relax  the  Y  ligament,  and,  in 
the  case  of  an  ischiatic  luxation,  to  disengage  the  head  of  the  femur  from 
the  obturator  tendon)  ;  (2)  in  abducting  and  at  the  same  time  rotating  out- 
wards the  thigh  in  a  broad  sweep  across  the  abdomen;  and  (3)  in  finally 
bringing  down  the  limb  into  its  natural  position.  The  process,  in  fact, 
embraces  the  three  motions  of  flexion,  outward  circumduction,  and  out- 
ward rotation.  The  mechanism  of  this  mode  of  reduction  is  that,  by  the 
abduction  and  rotation,  the  outer  branch  of  the  Y  ligament  is  made  to  wind 
around  the  neck  of  the  femur,  thus  constituting  a  sliding  fulcrum  by  means 
of  which  the  head  of  the  bone  is  lifted  into  the  acetabulum. 

In  executing  this  manoeuvre,  care  must  be  taken  not  to  flex  the  thigh  too 
much,  or  the  Y  ligament  will  be  unduly  relaxed,  and  the  effort  at  reduction 
will  fail;  and  not  to  abduct  the  limb  too  widely,  or  the  posterior  part  of 
the  capsule  will  be  unnecessarily  torn,  and  the  head  of  the;  bone  may  slip 
l)elow  the  socket  on  to  the  thyroid  foramen;^  the  angle  of  extreme  flexion 
should  be  from  50°  to  fi()°,  and  that  of  extreme  abduction  from  130°  to 
140°.  The  first  mistake  (that  of  undue  flexion)  is  readily  remedied,  by 
repeating  the  manoeuvre  with  the  limb  somewhat  more  extended ;  to  remedy 
the  second  error,  it  is  necessary,  while  making  abduction,  to  lift  the  limb, 
when  the  head  of  the  bone  will  usually  slip  readily  into  its  socket. 

'  Thi.s  accident  is  said  by  Dr.  Erskine  Mason,  of  New  York,  to  occur  only  when 
there  lias  been  rupture  of  the  obturator  internus  muscle. 
20 
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2.  Dislocation  of  the  Head  of  the  Femur  Dowmcnrds,  or  downwards 
and  forwards  into  the  Thyroid  Foramen,  is  produced  by  the  application  of 
force  while  the  thigh  is  in  a  position  of  abduction,  or  by  a  blow  on  the 
back  of  the  pelvis  while  the  body  is  bent  and  the  legs  widely  apart.  The 


capsular  ligament  is  extensively  torn,  particularly  at  its  inner  and  back 
parts,  the  round  ligament  being  also  ruptured,  and  the  head  of  the  bone 
lodging  usually  on  the  external  obturator  muscle,  over  the  thyroid  fora- 
men. The  symptoms  of  this  dislocation  are  very  apparent:  there  is  com- 
monly an  elongation  of  from  half  an  inch  to  two  inches,  though,  according 
to  Rivington,  there  may  be  no  lengthening,  or  even  slight  shortening; 
there  is  abduction ;  the  leg  is  advanced,  and  the  foot  straight  or  slightly 
everted;  the  trochanter  is  depressed,  and,  in  a  thin  person,  the  head  of  the 
bone  raa}^  be  felt  in  its  abnormal  situation. 

Reduction  is  effected  by  a  process  exactly  the  reverse  of  that  recom- 
mended for  the  backward  dislocations ;  the  leg  and  thigh  being  flexed  as 
before,  the  limb  is  brought  up  in  a  position  of  abduction,  then  adducted 
and  rotated  inwards'  in  a  broad  sweep  across  the  abdomen  (Fig.  101),  the 
inner  branch  of  the  Y  ligament  being  in  this  case  the  sliding  fulcrum  by 
which  the  bone  is  lifted  into  its  socket.  Care  must  be  taken,  in  this 
manoeuvre,  to  avoid  excessive  flexion  and  excessive  adduction,  which 

1  Dr.  Markoe,  in  one  case,  succeeded  in  reducing  a  thyroid  luxation  by  outward  ro- 
tation (using,  therefore,  the  outer  branch  of  the  Y  ligament  as  a  fulcrum),  inward 
rotation  having  previously  thrown  the  head  of  the  bone  on  to  the  sciatic  notch,  from 
whicli  it  was  immediately  returned  to  its  primitive  position  ;  as  remarked  by  Prof. 
Bigelow,  inward  rotation  with  less  extreme  flexion  would,  probably,  have  succeeded  in  the 
first  instance. 


Fig.  l.'iO. 


Fig.  160. 


Exteiual  appearance  of  downward 
dislocation. 


Reduction  of  downward  dislocation,  by  rotation  and  inward 
circumduction.  (Bi«elo\v".) 
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would  throw  the  head  of  the  bone  past  the  acetabulum,  on  to  the  dorsum 
ilii.  Th(!  manipulation  may  be  sometimes  assisted  by  drawing  the  upper 
part  of  the  thiyh  outwards  with  a  towel. 


3.  Dislocation  Upimrds,  or  upwards  and  forwards  on  the  Pubis;,  usually 
results  from  indirect  violence,  such  as  falling  on  the  foot  while  the  leg  is 
stretched  backwards,  or  stepping-  into  a  hole  while  walking,  the  foot  being 
arrested  while  the  body  goes  forwards ;  it  may  also  result  from  a  blow  or 
fall  on  the  pelvis.  In  this  luxation,  the  head  of  the  femur  rests  on  or  above 
the  pubis,  being  closely  embraced  by  the  inner  branch  of  the  Y  ligament. 
The  symptoms  are  shortening,  abduction,  great  eversion,  slight  flexion  (or, 
more  rarely,  extension),  with  great  depression  of  the  trochanter,  and  promi- 
nence of  the  head  of  the  bone,  which  may  be  felt  over  the  bodv  of  the 
pubis,  and  outside  of  the  femoral  vessels.  The  diagnosis  from  fracture  is 
made  by  observing  the  absence  of  crepitus,  the  immobility,  the  impossi- 
bility, or  at  least  great  difficulty,  of  inverting  the  limb,  and  the  presence  of 
the  head  of  the  bone  in  its  new  position. 

Beduction  may  be  accomplished,  according  to  Prof.  Bigelow,  "by  much 
the  same  method  as  in  the  thyroid  dislocation,  except  that  in  the  pubic 
luxation  the  flexed  limb  should  be  carried  across  the  sound  thigh  at  a  higher 
point.  First,  semi-flex  the  thigh,  to  relax  the  Y  ligament,  at  the  same 
time  drawing  the  head  of  the  bone  down  from  the  pubis.  Then  semi-abduct 
and  rotate  inward,  to  disengage  the  bone  completely.  Lastly,  while  rotat- 
ing inward  and  still  drawing  on  the  thigh,  carry  the  knee  inward  and 
downward  to  its  place  by  the  side  of  its  fellow.  As  in  the  thyroid  luxa- 
tion, this  manoeuvre  guides  the  head  of  the  bone  to  its  socket  by  a  rotation 
which  winds  up  and  shortens  the  ligament,  enabling  the  operator,  by  de- 
pressing the  knee,  to  pry  the  head  of  the  bone  into  its  place."  As  in  the 
case  of  the  thyroid  luxation,  this  manipulation  may  be  assisted  by  drawing 
the  flexed  groin  directly  outwards  with  a  towel.  Dr.  M.  H.  Henry  has 
reported  a  case  of  pubic  dislocation  in  which  reduction  was  successfully 
accomplished  after  twenty-six  days. 

I  can  testify,  from  my  own  experience,  to  the  facility  with  which  recent 
dislocations  may  be  reduced  by  the  methods  above  described,  and  believe, 
with  Prof.  Bigelow,  that  the  period  is  not  far  distant  "  when  longitudinal 


Fig.  161. 


Application  of  the  rope  windlass,  for  backward  dislocation. 
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extension  by  pulleys  to  reduce  a  recent  hip-luxation  will  be  unheard  of."' 
As,  therefore,  I  cannot  recommend  the  use  of  pulleys  in  these  cases,  I  for- 
bear to  describe  their  application.    Illustrations  are,  however,  given  to 

show  the  positions  in  which  the 
pulleys  may  be  applied,  and  the 
directions  in  which  extension  is 
to  be  made,  in  the  various  forms 
of  hip  luxation,  according  to  the 
teachings  of  Sir  Astley  Cooper 
and  other  standard  authorities 
(Figs.  161,  162,  163). 

Beside  the  three  regular  forms 
of  dislocation  which  have  been 
above  described,  there  are  vari- 
ous anomalous  forms,  as  (1) 
directly  upwards  (usually  con- 
secutive upon  the  jDubic  disloca- 
tion), (2)  directly  doivmvards, 
between  the  sciatic  notch  and  the 
thyroid  foramen,  (3)  downwards 
and  backwards  on  to  the  body  of 
the  ischium,  (4)  doivnwards  and 
backivards  into  the  lesser  sciatic 
votch,  and  (5)  downwards,  in- 
xvards,  and  forwards  into  the 
perineum.  These  various  forms 
of  downward  dislocation  may  be 
either  primitive,  or  consecutive 
upon  the  ordinary  thyroid  va- 
ri(ity.  In  these  irregular  forms 
of  dislocation,  there  is  usually 
great  laceration  of  the  capsular 
ligament,  Avith,  in  some  cases, 
rupture  of  the  external  branch, 
ov  even  both  branches  of  the  Y 
linament.  Reduction  may  usu- 
ally be  effected  by  simply  flexing 
the  thigh,  and  then  lifting  and  pushing  the  displaced  bone  in  the  direction 
of  its  socket;  or  the  luxation  may  be  converted  into  one  of  the  "regular" 
varieties,  when  manipulation  can  be  applied  according  to  the  methods 
already  described.  Dislocations  of  Jintli  hips  have  been  observed  by  Gib- 
son, W.  Cooper,  Boisnot,  and  ( 'raw  lord. 

In  cases  of  old  dislocnl ian  of  the  hip,  greater  force  may  be  sometimes 
required  than  can  be  ;i}»[)iie(l  by  the  surgeon's  unaided  hands,  and  under 
such  circumstances  the  apparatus  recommended  by  Prof.  Bigelow  for  effect- 
ing angular  extension  may  ])v  usefully  employed,  as  was  done  in  a  case 
which  I  saw  with  Dr.  H.  K.  Wharton,  of  this  city.  The  difficulty,  how- 
ever, in  these  cases,  will  be  often  found  to  be  not  so  much  in  effecting,  as 
in  maintaining  reduction,  owing  to  the  structural  changes  which  occur  in 
the  acetabulum  and  in  the  head  of  the  femur.    To  meet  this  difficulty.  Prof 

1  Mr.  Kelly,  of  Dublin,  reduces  forward  dislocations  of  tlie  hip  by  a  process  analog- 
ous to  that  which  he  employs  for  dislocations  of  the  luimerus,  viz.,  folding  tlie  pa- 
tient's limb  around  his  own  pelvis,  and  then  making  a  sudden  turn,  so  as,  by  extension 
and  leverage  combined,  to  draw  the  luxated  bone  into  place. 


Fig.  162. 


Bloxain's  dislocation  tourniquet,  appUed  for  down- 
ward dislocation,  (Erichse.v.) 
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Bigelow  suggests  that  the  limb  should  be  fixed  in  the  position  in  which 
reduction  was  effected,  until  the  socket  has  become  again  excavated  bv 

Fkj.  163. 


Mode  of  rctlucini,'  upward  dislocation  with  jmlleys 


absorption ;  the  same  plan  should  be  adopted  in  cases  of  recent  luxation,  in 
which  there  is  any  tendency  to  reproduction  of  the  deformity  after  reduction. 
Volkmann  and  MacCormac 

report  cases  of  old  disloca-  Fig.  164. 

tion  of  the  hip  successfully 
treated  by  excision. 

The  complication  of  dis- 
location of  the  hip  with  frac- 
ture of  the  thigh,  should  be 
met  by  applying  firm  splints, 
or  Bigelow's  "angular  ex- 
tension" apparatus,  before 
attempting  manipulation. 
Should  fracture  occur  dur- 
ing the  effort  to  reduce  an 
old  dislocation,  the  attempts 
at  reduction  should  be  at 
once  abandoned,  but  advan- 
tage might  be  taken  of  the 
accident  to  obtain  union  in 
such  a  position  as  would 
diminish  the  deformity  of 
the  limb. 

After  reduction  of  a  hip 
dislocation,  it  is  usually  suf- 
ficient to  tie  the  knees  to- 
gether with  a  few  turns  of  a 
bandage,  keeping  the  patient 
in  bed  for  a  week  or  ten 
days.  An  unreduced  dislo- 
cation, especially  of  the  is- 
chiatic  variety,  allows,  after 
a  time,  much  more  use  of  the  limb  than  would  at  first  be  supposed  possible. 
_  Anjesthesia  is  almost  always  required  for  the  reduction  of  hip-disloca- 
tions  in  adults,  though  in  cases  of  children,  or  of  very  feeble  persons,  it 
may  often  be  dispensed  with. 

Dislocations  of  the  Patella  The  patella  may  be  dislocated  outwards, 

mwards,  or  upwai-ds,  or  it  may  be  rotated  upon  its  own  axis,  constituting  the 


Angular  extension,  in  reduction  of  old  dislocation  of  the  hip. 

(BiGKLOW.) 
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vertical  luxation  of  Malgaigne.  These  accidents  may  result  from  muscular 
action,  or  from  direct  violence.  The  Outward  Dislocation  is  the  most 
common,  and  may  be  either  partial  or  complete;  it  may  be  recognized  by 
the  undue  prominence  of  the  inner  condyle,  and  by  the  patella  being  felt 
in  its  new  position ;  the  limb  is  usually  slightly  flexed.  Reduction  is 
effected  by  extending  the  leg  on  the  thigh,  and  flexing  the  latter  on  the 
pelvis,  so  as  to  relax  the  quadriceps  femoris  muscle,  when  the  patella  can 
be  easily  pushed  back  into  its  proper  place;  Hamilton  directs  that  the 
patient  should  be  in  a  sitting  posture,  the  surgeon  sitting  or  standing  in 
front  of  him,  and  raising  the  affected  leg  upon  his  own  shoulder.  If  this 
manoeuvre  fail,  reduction  may  be  accomplished  by  alternately  flexing  and 
extending  the  knee,  while  lateral  pressure  is  simultaneously  made  upon 
the  patella.  Dislocation  Imoards  is  very  seldom  met  with;  its  symptoms 
and  treatment  are  (mutatis  mutandis)  the  same  as  those  of  the  outward 
variety. 

Dislocation  of  the  Patella  on  its  Axis  is  produced  by  the  same  causes  as 
lateral  dislocation,  of  which,  indeed,  it  may  be  looked  upon  as  an  aggra- 
vated form  ;  either  edge  of  the  patella  may  project  anteriorh^,  or  the  bone 
may  be  entirely  reversed,  so  that  its  posterior  surface  is  in  front.  The  leg  is 
usually  fully  extended,  more  rarely  slightly  flexed ;  the  prominence  of  the 
patella  is  so  marked  as  to  render  any  mistake  in  diagnosis  almost  impossi- 
ble. Reduction  may  commonly  be  effected,  as  in  cases  of  lateral  disloca- 
tion, by  direct  pressure,  aided  by  alternate  flexion  and  extension.  A  case 
is  recorded  by  W.  F.  Marsh  Jackson,  in  which,  after  the  failure  of  other 
methods,  reduction  was  readily  eflFected  by  simply  pushing  up  the  displaced 
bone.  It  has  been  proposed  to  divide  the  ligamentum  patelUe  and  tendon 
of  the  quadriceps  extensor  muscle,  with  a  view  of  facilitating  reduction  in 
these  cases,  but  the  operation  does  not  appear  to  have  been  productive  of 
any  marked  benefit,  while  in  one  case  it  caused  fatal  suppuration.  Dislo- 
cation Upivards  can  only  result  from  rupture  of  the  ligamentum  patellae; 
the  treatment  would  be  the  same  as  for  fractui-e  of  the  patella  itself. 

Dislocations  of  the  Knee — The  Head  of  the  Tibia  may  be  dislo- 
cated to  either  side,  forwards,  backwards,  or  in  an  intermediate  direction, 
as  backwards  and  outwards,  etc.  These  accidents  may  result  from  direct 
or  from  indirect  violence,  such  as  twisting  the  thigh  upon  the  leg  by  step- 
ping into  a, hole  while  walking.  The  lateral  dislocations  are  always  in- 
complete, while  the  antero-posterior  luxations  may  be  either  complete  or 
partial.  The  symptoms  of  these  injuries  are  very  obvious ;  the  complete 
luxations  are  usually  accompanied  with  shortening.  Reduction  may  be 
effected  by  forced  flexion  of  the  knee,  with  direct  pressure,  aided  by  rock- 
ing movements,  to  which,  if  there  be  shortening,  extension  and  counter- 
extension  may  be  usefully  added.  The  antero-posterior  luxations,  if  com- 
plete, are  apt  to  be  attended  with  serious  injury  to  the  popliteal  vessels  and 
nerves,  a  complication  which  may  require  amputation.  After  reduction, 
the  limb  should  be  placed  at  rest  in  a  long  fracture-box,  or  on  a  suitable 
splint,  until  the  subsidence  of  all  inflammation  of  the  joint,  the  part  being 
afterwards  protected  from  sudden  motion  by  the  use  of  an  elastic  knee-cap 
or  firm  bandage.  Compound  Dislocation  of  the  Knee  is  usually  a  case  for 
amputation. 

Dislocation  of  the  Semilunar  Cartilages,  or  Internal  Derangement  of 
the  Knee-joint  {Subluxation  of  the  Knee),  consists,  according  to  Erichsen, 
in  the  semHunar  cartilages  slipping  either  forwards  or  backwards  from 
beneath  the  condyles  of  the  femur,  so  that  the  latter  come  in  direct  contact 
with  the  articular  surface  of  the  tibia,  pinching  the  folds  of  synovial  mem- 
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brane  ;  most  autlioritics,  however,  teach  that  in  this  accident  the  cartilages 
themselves  become  wedged  between  the  articulating  surfaces,  in  such  a 
way  as  to  impede  the  motions  of  the  joint,  and  give  rise  to  the  sickening 
pain  which  characterizes  the  injury.  According  to  J.  F.  Knott,  who  has 
suffered  from  this  affection  in  his  own  person,  the  margin  of  the  femoral 
condyle  is  jerked  over  the  semilunar  cartilage,  which, remains  attached  to 
the  tibia.  The  accident  is  usually  caused  by  twisting  the  knee,  or  by 
tripping  over  a  stone  or  other  obstacle  in  walking,  though  it  has  occurred 
fi'om  simply  turning  in  bed.  The  symptoms  arc  inability  to  walk,  or  even 
to  extend  the  limb,  intense  pain,  and  rapid  swelling  of  the  joint.  Reduc- 
tion is  effected  by  alternately  flexing  and  extending  the  knee,  combining 
these  movements  with  slight  twisting  and  rocking  of  the  joint.  As  the 
process  is  painful,  ether  may  appropriately  be  used  in  these  cases.  After 
reduction,  the  patient  should  wear  an  elastic  knee-cap,  to  prevent  recur- 
rence of  the  displacement.  Annandale  effected  a  cure,  in  one  case,  by 
opening  the  joint  and  pulling  the  displaced  cartilage  into  its  proper  place 
with  forceps,  and  then  securing  it  with  chromicised  catgut  sutures. 

Dislocation  of  the  Head  of  the  Fibula  is  a  very  unusual  accident,  except 
as  a  complication  of  more  serious  injuries  of  the  knee.  The  displacement 
may  be  either  forwards  or  backwards,  and  the  subcutaneous  position  of  the 
bone  renders  the  diagnosis  easy.  Reduction  may  be  effected  by  extension 
and  direct  pressure,  or  by  pressure  while  the  leg  is  flexed  upon  the  thigh, 
and  a  compress  and  a  bandage  should  be  subsequently  applied  to  keep  the 
bone  in  place. 

Dislocations  of  the  Ankle  These  injuries  are  described  by  Sir 

Astley  Cooper,  Malgaigne.  and  Hamilton,  as  dislocations  of  the  lower  end 
of  the  tibia;  I  think,  however,  that  it  is  better  to  speak  of  them,  with 
Boyer  and  others,  as  dislocations  of  the  foot  upon  the  bones  of  the  leg. 
The  displacement  occurs  between  the  upper  articulating  surface  of  the 
astragalus  and  those  of  the  tibia  and  fibula,  and  the  foot  may  be  dislocated 
forwards,  backwards,  to  either  side,  or,  as  in  a  case  mentioned  by  Druitt, 
directly  upwards  between  the  bones  of  the  leg.  The  lateral  luxations  are 
usually  attended  with  fracture  of  one  or  both  malleoli,  the  outward  dislo- 
cation being  sometimes  additionally  complicated  by  fracture  of  the  outer 
edge  of  the  tibia  into  the  joint,  a  circumstance  which,  as  pointed  out  by 
Hamilton,  may  render  reduction  impossible.  The  backward  dislocation  is 
usually  accompanied  with  fracture  of  the  fibula,  and  sometimes  of  the  tibia 
as  well.  The  forward  dislocation  is  very  rare,  usually  attended  with  frac- 
ture, and,  according  to  R.  W.  Smith,  always  incomplete.  These  injuries 
may  result  from  either  direct  or  indirect  violence,  the  particular  form  of 
the  displacement  depending  upon  the  position  of  the  foot  at  the  moment 
at  which  the  accident  occurs.  The  antero-posterior  luxations  can  be  easily 
recognized  by  the  characteristic  deformity,  the  foot  being  lengthened  in  the 
forward,  and  shortened  in  the  backward,  dislocation.  True  lateral  luxa- 
tion is  a  less  frequent  accident  than  is  generally  supposed,  the  majority  of 
the  cases  which  are  called  dislocation,  being  really  instances  merely  of 
rotation  of  the  astragalus,  without  actual  separation  of  that  bone  from  the 
articulating  surfaces  of  the  tibia  and  fibula.  Reduction  may  be  commonly 
effected  in  any  of  these  varieties  of  luxation,  by  simple  traction  (the  leg 
being  flexed  on  the  thigh),  combined  with  direct  pressure,  and  flexion  and 
rotation  of  the  ankle  in  various  directions,  according  to  the  nature  of  the 
displacement ;  section  of  the  tendo  Achillis  may  occasionally  be  required. 
After  reduction,  the  limb  should  be  placed  in  a  fracture-box  with  suitable 
compresses,  or  on  a  Dupuytren's  splint,  until  recovery  is  complete. 
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Compound  Didocation  of  the  Ankle  is  a  very  serious  accident,  and 
usually  requires  amputation,  particularly  when  complicated  with  fracture, 
though  in  suitable  cases  an  attempt  may  be  made  to  save  the  limb  by 
sawing  off  the  projecting  ends  of  the  tibia  and  fibula.  I  have  once  suc- 
ceeded in  effecting  a  cure  without  operation,  by  the  continuous  employ- 
ment of  irrigation 

Dislocations  of  the  Tarsus — The  Astragalus  maybe  dislocated  at 
once  from  the  bones  of  the  leg  and  from  the  other  tarsal  bones,  and  may 
be  thrust  backwards  {^xhan  it  projects  beneath  the  tendo  Achillis), /or- 
wards  and  outivards,  or  forivards  and  inwards.  These  injuries  result 
from  falls  upon  the  foot,  the  particular  form  of  the  displacement  depending 
upon  the  position  of  the  foot  as  regards  flexion,  abduction,  etc.,  at  t-he  mo- 
ment at  which  the  accident  occurs.  In  the  forward  dislocations,  the  leg  is 
shortened,  the  astragalus  projects  in  front  of  one  or  the  other  malleolus, 
and  the  foot  is  somewhat  extended  and  twisted  to  the  opposite  side.  In 
the  backward  luxation,  which  occurs  least  often,  the  foot  is  in  a  state  of 
extreme  flexion,  and  the  heel  is  elongated  while  the  instep  is  shortened. 
Reduction  should  be  attempted  by  making  firm  traction  (the  leg  being 
flexed  upon  the  thigh),  and  rotating  and  twisting  the  foot  in  the  opposite 
direction  to  that  in  which  it  is  found,  while  firm  ju'essure  is  made  upon  the 
projecting  astragalus.  Subcutaneous  division  of  the  tendo  Achillis  has 
been  found  a  useful  adjuvant  in  cases  of  forward  displacement,  and  in  a 
case  of  great  difficulty  Desault's  plan  of  dividing  the  attachments  of  the 
astragalus  itself  might  Ije  tried,  as  has  been  successfully  done  by  Fitz- 
gerald, an  Australian  surgeon,  in  a  case  of  five  months'  standing;  or  the 
surgeon  might  resort  at  once  to  excision.  I  should,  however,  prefer,  in  a 
case  of  irreducible,  simple  dislocation,  to  temporize,  as  advised  by  Cooper 
and  Broca,  reserving  excision  of  the  bone  as  a  secondary  operation,  should 
sloughing  or  necrosis  render  it  necessary.  Backward  dislocation  of  the 
astragalus  is  usually  irreducible,  the  patient  notwithstanding  recovering 
with  a  very  useful  foot.  In  a  case  of  compound  dislocation,  it  would  be 
proper  (unless  reduction  were  readily  accomplished)  to  excise  the  astraga- 
lus at  once,  or  to  amputate,  if  the  concomitant  injuries  were  so  severe  as  to 
forbid  excision. 

Other  Dislocations  of  Tarsal  Bones  are  described,  as  of  the  calcaneum 
and  scaphoid  upon  the  astragalus,  which  remains  in  place  below  the  arch 
of  the  nuilleoli  {subastragaloid  dislocation  of  Malgaigne) ;  of  the  calcaneum 
upon  the  astragalus  and  cuboid,  or  upon  the  astragalus  alone;  of  the 
scaphoid  and  cuboid  upon  the  calcis  and  astragalus;  or  of  the  cuboid, 
scaphoid,  or  cuneiform  bones,  separately  or  together. 

Seduction  in  these  cases  may  usually  be  accomplished  by  pressure  and 
traction  in  different  directions,  according  to  the  nature  of  the  particular 
displacement.  Forioard  extension  (that  is,  at  a  right  angle  to  the  leg)  is 
advised  by  H.  Lee  and  Pick  in  the  subastragaloid  variety.  Even  if  re- 
duction cannot  be  effected,  the  limb  will  often  be  serviceable  in  spite  of 
the  deformity. 

Dislocations  of  the  Metatarsus  and  Toes  are  of  rare  occurrence 
except  as  the  result  of  great  violence,  when  amputation  will  often  be  re- 
quired. In  cases  of  simple  dislocation,  reduction  raav  usually  be  effected 
simply  by  traction  and  direct  pressure,  the  parts  being  afterwards  fixed 
with  suitable  splints  and  bandages. 
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EFFECTS  OF  HEAT  AND  COIJ). 

Burns  and  Scalds. 

A  Bvim  is  usually  defined  as  the  disorganizing  or  destructive  elfect  of 
the  application  of  dry  heat  or  flame,  a  Scald  being  considered  as  the  corre- 
sponding effect  of  the  application  of  a  hot  liquid,  'and  it  is  often  said  that 
these  two  forms  of  injury  may  be  distinguished  by  the  fact  that  a  burn 
singes  the  cutaneous  hairs,  which  are,  on  the  other  hand,  uninjured  by  a 
scald.  It  is  evident,  however,  that  though  this  distinction  answers  well 
enough  for  the  burns  and  scalds  met  with  in  every-day  life,  it  is  not  strictly 
correct ;  for,  in  many  cases,  the  two  injuries  are  combined  (boiling  oil  may 
be  at  the  same  time  burning  oil),  and  some  of  the  most  detructive  hums 
are  produced  by  hot  liquids — such  as  molten  lead  or  iron.  Again,  the  inju- 
ries produced  by  caustic  acids  or  alkalies  are  essentially  burns,  whether  the 
agent  be  applied  in  a  liquid  or  in  a  solid  form. 

Effects  of  Burns  and  Scalds — The  effects  of  these  injuries  are  both 
local  and  constitutional.  The  Local  Effects  vary  according  to  the  tempera- 
ture of  the  body  which  inflicts  the  injury,  and  the  length  of  time  during 
which  its  application  is  continued.  Thus,  a  momentary  contact  with  flame 
will  produce  a  less  degree  of  disorganization  than  prolonged  contact  with 
a  substance  the  temperature  of  which  may  be  much  lower.  Dupuytren 
divided  burns  into  six  classes  or  degrees,  according  to  the  extent  of  injury 
inflicted ;  and  this  classification,  which  is  in  some  respects  convenient,  is 
still  adopted  by  most  surgeons.  The  Jirst  class  embraces  cases  of  very 
superficial  burn,  marked  by  redness,  and  followed  by  desquamation  of  the 
cuticle.  In  the  second  class  the  injury  extends  more  deeply,  and  is  fol- 
lowed by  the  formation  of  numerous  vesicles  and  bulla?.  In  the  third  class 
the  whole  depth  of  the  skin  is  involved,  and  is  thrown  off  in  the  form  of 
thin  superficial  sloughs.  In  the  fourth  class  the  destructive  effect  reaches 
the  subcutaneous  areolar  tissue,  the  sloughs  are  firmer  and  deeper,  and,  on 
separating,  leave  granulating  ulcers.  In  the  Jifth  class  the  deeper-seated 
structures,  muscles,  tendons,  etc.,  are  affected;  while  in  the  sixth  class  of 
burns,  all  the  constituents  of  the  part,  including  the  bones,  are  involved 
in  destruction.  The  various  changes  which  take  place  in  a  part  that  is 
burnt,  are  those  that  have  already  been  fully  described  in  the  chapter  on 
Inflammation,  and  the  processes  of  granulation,  cicatrizatioa,  etc.,  by  which 
repair  is  accomplished  in  these  cases,  are  the  same  as  in  solutions  of  con- 
tinuity from  any  other  cause. 

The  Constitutional  Effects  of  burns  vary  according  to  the  degree  of  the 
burn  and  the  extent  of  surface  involved.  In  almost  all  cases,  the  consti- 
tutional symptoms  may  be  divided  into  three  stages,  viz.,  that  of  depres- 
sion, that  of  reaction,  and  that  of  exhaustion.  The  stage  of  depression  is 
particularly  well  marked  in  cases  of  extensive  burn,  even  though  the  depth 
of  the  injury  be  not  very  great.  Many  patients  die  in  this  stage,  either 
from  shock  alone,  or  from  this  in  comijination  with  other  causes,  such  as 
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intense  pain,  or  suppression  of  the  physiological  action  of  the  skin.  Thus, 
of  ten  patients  received  into  the  Pennsylvania  Hospital  from  a  fire  at  the 
Continental  Theatre,  in  September,  1861,  six  died  within  twenty-four 
hours,  some  without  any  reaction,  and  others  having  reacted  very  imper- 
fectly. The  second  stage  is  marked  by  the  occurrence  of  inflammatory 
fever,  accompanied  often  by  violent  traumatic  delirium  ;  the  duration  of 
this  stage  is  usually  from  the  second  to  the  tenth  or  twelfth  day,  and 
during  this  period  death  may  occur  from  internal  congestion,  or  from 
inflammation  of  the  brain,  air-passages,  or  alimentary  canal ;  the  locality 
of  the  burn  influences  the  seat  of  these  secondary  complications,  a  burn  of 
the  chest  being  followed  by  bronchitis  or  pneumonia,  while  one  of  the 
abdomen  is  more  apt  to  cause  inflammation  of  the  bowels  or  peritoneum. 
A  peculiar  and  very  grave  complication  of  this  stage,  which  has  been  par- 
ticularly insisted  on  by  Long  and  Curling,  is  perforating  ulcer  of  the 
duodenum.  This,  according  to  Curling,  results  from  the  irritation  due  to 
the  vicarious  action  of  Brunner's  glands  in  attempting  to  replace  the  de- 
ficient action  of  the  skin,  but,  according  to  Feltz  and  Wertheim,  is,  in 
common  with  the  other  visceral  complications  of  burns,  directly  traceable 
to  the  occurrence  of  capillary  embolism.  The  duodenal  ulcer  usually 
proves  fatal  either  from  hemorrhage,  or  by  perforating  the  abdominal 
cavity,  and  thus  giving  rise  to  peritonitis.  In  the  third  stage  of  burn,  the 
patient  is  in  the  condition  of  one  suffering  from  profuse  suppuration  and 
wide-spread  ulceration,  without  regard  to  the  particular  cause  of  the 
injury ;  death  may  occur  from  simple  exhaustion,  from  secondary  visceral 
degeneration  (probably  of  the  so-called  amyloid  or  albuminoid  variety),  or 
from  pyaemia.  According  to  Ponfick  and  Lesser,  one  of  the  chief  causes 
of  death,  in  cases  of  severe  burn,  is  disintegration  of  the  red  blood-corpus- 
cles, with  secondary  parenchymatous  inflammation  of  the  kidneys,  and 
ursemic  poisoning. 

Symptoms. — The  Local  Symptoms  of  burns  are  those  of  inflammation 
of  the  tissue  aftected,  without  regard  to  the  cause.  The  intensity  of  the 
inflammatory  process  varies  in  different  cases,  and  in  different  parts  of  the 
body  in  the  same  case,  so  that  we  generally  find  the  first  four,  and  some- 
times all,  of  Dupuytren's  degrees  of  burn  in  the  same  individual.  The 
Constitutional  Symptoms  vary  according  to  the  stage,  as  well  as  the  extent 
and  severity  of  the  burn.  The  most  prominent  symptom  in  the  first  stage 
is  a  feeling  of  intense  cold,  resulting,  probably,  in  part  from  direct  injury 
to  the  cutaneous  nerves,  and  partly  from  the  accumulation  of  blood  in  the 
central  organs  of  the  body.  The  patient  shivers  and  complains  of  chilli- 
ness, the  temperature  of  the  surface  is  depressed,  the  features  are  pinched, 
and  the  whole  body  is  in  a  state  of  partial  collapse.  With  the  development 
of  the  second  stage,  thirst  becomes  the  most  distressing  symptom  ;  there  is 
an  insatiable  craving  for  liquids,  which  are  rejected  by  vomiting  as  soon  as 
they  are  swallowed.  The  patient  is  now  very  restless  and  feverish,  and 
tosses  off"  the  bedclothes,  which,  during  the  first  stage,  could  not  be  too 
closely  applied.  In  the  third  stage,  the  symptoms  are  those  of  exhaustion 
and  debility  ;  the  patient  does  not  suffer  much  pain,  except  from  the  neces- 
sary exposure  of  dressing,  unless  the  burns  are  so  placed  as  to  be  subjected 
to  pressure.  Troublesome  cough  and  profuse  diarrhoea  are  often  the  most 
annoying  complications  in  this  stage  of  the  injurv. 

Prognosis — The  prognosis,  in  any  case  of  burn,  depends  chiefly  upon 
the  extent  of  surface  involved  :  as  a  rule,  it  may  be  said  that  if  one-half  of 
the  cutaneous  surface  be  affected,  no  matter  how  slightly,  the  case  will 
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probably  terminate  fatally.  Even  if  one-third,  or  one-fourth,  of  the  surface 
be  burnt,  the  prognosis  should  be  very  guarded.  Another  point  to  be  con- 
sidered is  the  locality  of  the  injury  ;  a  burn  upon  the  trunk  is  more  serious 
than  one  of  similar  extent  upon  the  extremities.  The  depth  of  a  burn  is 
of  less  prognostic  importance  than  its  extent,  at  least  as  regards  life,  which 
may  often  be  saved  (when  the  lesion  is  in  one  of  the  extremities)  by  a 
timely  amputation. 

There  is  a  popular  idea  that  patients  who  are  burnt  often  die  from  inhal- 
ing fiame;  it  is,  perhaps,  scarcely  necessary  to  say  that  such  an  occurrence 
is  impossible ;  death,  however,  may  occur  from  asphyxia  (from  the  presence 
of  smoke  and  noxious  gases),  or  possibly  from  the  flame  entering  the  mouth, 
thus  inducing  rapid  cedema  of  the  glottis,  and  consequent  suffocation.  Hot 
steam  may  be  inhaled  (as  is  sometimes  done  by  children  from  the  spouts  of 
tea-kettles),  when  death  ensues  from  inflammation  of  the  air-passages. 

The  older  writers  spoke  of  critical  days  in  cases  of  burn,  and  the  third 
and  tenth  days  were  especially  so  regarded.  According  to  Mr.  Holmes, 
however  (and  this  corresponds  with  my  own  experience),  most  deaths  from 
burn  occur  during  the  first  forty-eight  hours;  of  194  fatal  cases  which 
were  received  into  St.  George's  Hospital  in  sixteen  years,  98  terminated 
during  the  first  two  days,  55  more  during  the  first  fortnight,  and  only  41 
at  a  later  period. 

Treatment  The  Constitutional  Treatment  of  burns  is  of  the  greatest 

importance.  The  first  thing  to  be  done  is  to  promote  reaction.  The  patient 
should  be  placed  in  bed  and  covered  with  blankets,  while  foot-warmers,  or 
hot  bricks  or  bottles,  are  employed  to  maintain  an  elevated  temperature. 
Brandy  and  opium  may  be  given  pretty  freely,  care  being  taken,  of  course, 
not  to  intoxicate  the  patient ;  if  he  be  already  inebriated,  reaction  may  be 
promoted  by  the  use  of  other  stimulants,  such  as  carbonate  of  ammonium. 
As  soon  as  reaction  has  begun,  nutritive  liquids,  such  as  beef-tea  or  milk- 
punch,  should  be  given,  in  small  quantities  and  at  frequent  intervals,  taking 
care  not  to  excite  vomiting  by  overloading  the  stomach.  Thirst  may  be 
allayed  by  permitting  the  patient  to  suck  small  lumps  of  ice,  or  by  the 
moderate  use  of  carbonic-acid  water;  but  the  patient  should  not  be  allowed 
to  deluge  his  stomach  with  liquids,  as  the  consequent  vomiting  and  attend- 
ing depression  would  of  themselves  often  suffice  to  insure  a  fatal  result. 
Transfusion  of  blood  is,  on  theoretical  grounds,  recommended  by  Ponfick. 

During  the  first  week  or  ten  days  of  a  burn,  the  patient  is  often  consti- 
pated, and  requires  mild  laxatives  or  enemata ;  diarrhoea  is  apt  to  supervene 
at  a  later  stage,  and  must  be  met  with  chalk-mixture,  astringents,  and  opium. 
Retention  of  urine  must  always  be  watched  for  during  the  early  stages  of 
a  burn,  especially  with  female  patients,  who,  from  a  feeling  of  modesty ,^ 
frequently  conceal  their  sufferings  in  this  respect.  When  a  patient  has 
thoroughly  reacted,  the  treatment  consists  chiefly  in  the  administration  of 
food  and  stimulus.  Two  or  three  pounds  of  beef,  in  the  shape  of  beef-tea, 
with  ten  or  twelve  fluidounces  of  brandy,  and  a  quart  or  two  of  n)ilk,  is  no 
unreasonable  daily  allowance  for  a  bad  case  of  burn.  The  only  drug 
habitually  required  is  opium  ;  twenty  minims  of  laudanum,  or  half  a  grain 
of  sulphate  of  morphia,  every  six  hours,  is  often  not  too  much  to  relieve 
pain  and  promote  necessary  sleep.  Traumatic  delirium,  if  it  occur,  is  to  be 
ti'eated  on  the  principles  already  laid  down,  and  other  complications  are  to- 
be  met  as  they  arise.  During  the  third  stage,  tonics  are  usually  required, 
the  best  being  iron,  quinia,  and  the  mineral  acids.  Secondary  amputation 
may  be  required,  either  by  the  depth  of  the  burn,  or  by  the  state  of  general 
exhaustion  of  the  patient ;  if  by  the  latter,  the  operation  should  not  be  too 
long  postponed,  on  account  of  the  risk,  already  referred  to,  of  the  occur- 
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rence  of  viscoral  degeneration,  probably  of  the  so-called  amyloid  or  albu- 
minoid variety. 

With  regard  to  Local  Applications  to  burns,  I  do  not  believe  that  it 
makes  a  great  deal  of  difference  what  article  is  used,  provided  that  the 
surface  is  thoroughly  excluded  from  the  air,  and  that  the  process  of  dress- 
ing is  neatl}^  and  properly  attended  to.  The  application  which  I  myself 
prefer  in  cases  of  recent  burn,  is  the  old-fashioned  carron  oil,  made  by 
stirring  linseed  oil  and  lime-water  into  a  thick  paste,  which  is  then  spread 
upon  old  linen  or  muslin,  and  covered  with  oiled  silk.  It  is  customary  to 
speak  of  this  as  a  filthy  dressing,  but  I  cannot  see  that  it  is  any  less  clean 
than  other  applications,  while  it  is  certainly,  according  to  my  experience, 
extremely  soothing  and  agreeable  to  the  patient.  Other  dressings  may, 
however,  be  used,  if  the  surgeon  prefer,  and  excellent  results  are  doubtless 
obtained  with  raw  cotton,  flour,  white  paint,  lard,  glycerine,  iodoform, 
chlorate  of  potassium,  or  any  other  of  the  host  of  substances  which  have 
been  recommended. 

More  important  than  the  particular  article  used  is  the  mode  of  using  it. 
Only  a  small  portion  of  the  surface  should  be  uncovered  at  once,  and  the 
burn,  if  extensive,  should  thus  be  dressed,  as  it  were,  in  detachments. 
Vesications,  if  there  be  any,  should  be  punctured  with  the  point  of  a  sharp 
knife,  the  contained  serum  being  allowed  to  drain  away  of  itself,  so  as  to 
preserve  the  cuticle  as  a  covering  for  the  parts  beneath.  The  dressings 
should  be  covered  with  oiled  silk  or  waxed  paper,  to  prevent  evaporation, 
and  should  be  held  in  place  with  roller  bandages,  the  injured  parts  being 
supported  in  an  easy  position,  with  soft  pillows  covered  with  oiled  silk,  or 
w^ith  pads  of  cotton  wadding.  The  dressings  should  be  entirely  renewed, 
as  a  rule,  once  in  tw^o  days ;  while  unnecessary  disturbance  of  the  patient 
is  to  be  deprecated,  the  discharge  is  usually  so  profuse  and  offensive,  that 
to  delay  a  change  of  the  dressings  longer  than  this  does  more  harm  than 
good.  When  the  sloughs  have  separated,  the  remaining  ulcers  may  be 
dressed  with  lime-water,  dilute  alcohol,  or  zinc  or  resin  cerate,  as  in  the 
case  of  any  other  granulating  surface.  While  the  dressing  is  to  be  con- 
ducted with  all  gentleness,  it  must  be  neat  and  thorough ;  especial  care 
should  be  taken  to  wipe  clean  the  newly-formed  skin  around  the  healing 
ulcer,  which  may  be  advantageously  stimulated  from  time  to  time  by  light 
touches  with  lunar  caustic  or  blue  stone.  During  the  healing  proces"s,  care 
must  be  taken  to  guard  against  undue  contraction  of  the  cicatrix,  by  the 
use  of  appropriate  splints  and  bandages.  This  contraction  is  particularly 
apt  to  occur  at  the  flexures  of  the  joints,  and  in  the  neck,  where  it  draws 
the  chin  down  to  the  sternum,  or  ties  the  head  to  the  shoulder,  producing 
the  most  fi-ightful  deformity,  which  may  be  irremediable  except  by  opera- 
tive interference. 

Operations  for  Contracted  Cicatrices  In  the  early  stages,  before 

healing  is  completed,  or  afterwards  if  the  cicatrix  be  still  soft  and  ])liable, 
it  may  be  possible  to  prevent  deformity  by  the  use  of  splints  and  careful 
bandaging,  or  by  means  of  elastic  rings  and  bands,  so  applied  as  to  coun- 
teract the  contractile  tendency.  In  dealing  with  old  cicatrices,  in  which 
the  contraction  is  firm  and  long  established,  severer  measures  are  necessary. 
In  the  hand  or  foot,  the  deformity  may  be  so  great,  and  the  cause  of  so 
much  inconvenience,  as  to  require"^  amputation.  In  the  neighborhood  of 
the  joints,  as  of  the  elbow,  it  may  be  sufficient  to  divide  the  cicatrix  by  a 
free  incision  carried  into  healthy  tissue  on  both  sides  of,  and  beneath,  the 
scar;  the  after-treatment  con.sist's  in  making  extension  by  means  of  screw- 
apparatus,  or,  which  I  think  better,  the  ordinary  weight-extension,  applied 
to  the  limb  below  the  scar,  with  lateral  support" by  means  of  side-splints  or 


OPERATIONS   FOR  CONTRACTED  CICATRICES. 


317 


Contraction  of  arm  follovvina:  a  burn.    ( From  a  patient 
in  tlie  Episcopal  Ho.spital.) 

Fig.  16G. 


a  fracture-box,  the  wound  being  allowed  to  heal  while  the  limb  is  in  an 
extended  position.  The  result  of  such  an  operation  is  shown  in  Figs.  105, 
166,  from  photographs  of  a  ])atient  under  my  care  some  years  since  in  the 
Episcopal  Hospital.  These  operations  are  not  entirely  free  from  risk,  for 
important  vessels  and  nerves  sometimes  adhere  very  closely  to  the  cicatrix, 
and  may  be  wounded  in  its  division,  or  may  themselves  be  shortened  in 
the  general  contraction,  when  their  integrity  will  be  endangered  by  the 
process   of  extension.  Simple 

division  of  the  cicatrix  is  not  suf-  Fig.  k;.'). 

ficient  in  the  case  of  burns  about 
the  face  and  neck,  and  here  various 
plastic  operations  have  been  prac- 
tised by  Mutter,  Buck,  and  others, 
to  remedy  the  deformity,  which  is 
both  annoying  and  painful.  No 
general  rules  can  be  given  for  the 
management  of  these  cases,  which 
must  be  left  to  the  ingenuity  and 
skill  of  the  sui'geon  in  each  par- 
ticular instance.  It  may  be  said, 
however,  that  when  the  extent  of 
the  injiuy  permits  it,  flaps  of 
sound  tissue  should  be  brought, 
by  twisting  or  by  sliding,  to  cover 
the  space  left  by  free  division  and 
dissection  of  the  cicatrix.  In 
cases,  on  the  other  hand,  in  which 
this  cannot  be  done,  an  attempt 
may  be  made  to  utilize  the  cica- 
tricial tissue  itself,  as  has  been 
ingeniously  and  successfully  done 
by  Butcher,  of  Dublin.  Mr. 
Butcher's  operation,  which  has 
for  its  object  the  restoration  of 
the  elasticity  of  the  cicatricial 
flap,  consists  in  scoring  subcuta- 
neously  the  hardened  tissue,  with 
numerous  incisions  made  with  a 
long,  narrow-bladed  knife.  The 
surgeon  is  thus  enabled  to  unfold, 
as  it  were,  the  matted  cicatrix,  and  render  it  available  for  autoplastic  pur- 
poses. When  the  deformity  is  limited  to  dragging  down  and  eversion  of 
the  lower  lip,  Teale's  modification  of  Buchanan's  cheiloplastic  operation 
will  be  found  very  useful ;  this  consists  in  dissecting  up  flaps  from  the  sides 
of  the  lower  lip  (Fig.  167,  a),  and  then  joining 
these  flaps  together,  and  to  the  freshened  edge 
of  the  central  portion  (b),  which  affords  a  firm 
basis  for  their  support;  the  triangular  spaces  (c) 
which  are  left,  are  allowed  to  heal  by  granula- 
tion. James,  of  Exeter,  has  supplemented  the 
use  of  the  knife,  in  these  cases,  by  the  employ- 
ment of  a  screw-collar,  which  gradually  pushes 
the  chin  away  from  the  sternum.  In  the  case 
of  the  vpper  lip,  Teale  makes  a  crucial  incision 

of  which  the  point  of  intersection  is  immediately       ^eale-s  operation  ;  the  flaps  in 
below  the  septum  of  the  nose.     The  incision  place.  (Erichse.n.) 


Result  of  plastic  operation  for  contraction  of  arm  fol- 
lowing burn.    (From  the  same  patient  as  Fig.  165.) 


Fig.  167. 
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involves  the  whole  thickness  of  the  part,  and  the  operation  is  completed 
by  dovetailing  together  the  resulting  lateral  triangles,  so  as  to  increase  tlu; 
depth  of  the  lip  at  the  expense  of  its  breadth.  W.  Adams  has  introduced 
an  ingenious  mode  of  treating  small  depressed  cicatrices,  by  simply  divid- 
ing subcutaneously  the  deep  adhesions  of  the  part,  everting  the  scar,  and 
maintaining  it  in  the  everted  position  by  the  use  of  hare-lip  pins  for  three 
days.  This  mode  of  treatment  is  manifestly  inapplicable  to  large  scars, 
and  is  indeed  particularly  recommended  by  its  author  for  the  cicatrices 
resulting  from  glandular  suppurations  or  from  bone-disease. 

Anchylosis,  or  at  least  Immobility  of  the  Jaw,  occasionally  occurs  as  a 
result  of  burns  upon  the  cheek  and  side  of  the  neck;  under  such  circum- 
stances, operations  analogous  to  those  of  Barton  and  Say  re  in  the  case  of 
the  hip-joint,  have  been  proposed  by  Carnochan,  Von  Bruns,  Rizzoli,  and 
Esmarch.  Rizzoli's  operation  consists  in  simpl}^  dividing  the  jaw  with  a 
narrow  saw  in  front  of  the  cicatrix,  so  that  mastication  may  be  accom- 
plished by  means  of  the  natural  articulation  on  one  side,  and  the  artificial 
false  joint  on  the  other.  Esmarch  meets  the  same  indication  by  excising 
a  wedge-shaped  portion  of  bone,  three-quarters  of  an  inch  wide  at  its  upper 
part,  and  an  inch  below ;  but  in  a  case  thus  operated  on  by  Dr.  Buck,  of 
New  York  (for  cicatricial  contraction  resulting  from  cancrum  oris),  though 
an  inch  and  a  half  of  bone  was  removed,  the  parts  became  re-approximated, 
and  the  operation  seems  to  have  been  only  partially  successful :  a  better 
plan  is,  according  to  Durham,  to  separate  the  jaw  with  a  screw-lever,  and 
then  endeavor  to  restore  the  functions  of  the  part  by  practising  passive 
motion.  The  statistics  of  Kizzoli's  and  Esmarch's  operations  have  been 
investigated  by  Schulten,  who  finds  that  26  cases  of  the  former  gave  13 
permanent  recoveries  and  3  deaths,  while  40  cases  of  the  latter  gave  15 
permanent  recoveries  and  2  deaths. 

The  cicatrix  of  a  burn  sometimes  assumes  a  peculiar  warty  appearance 
resembling  keloid,  this  condition  being  more  common  in  children  than  in 
adults.  When  the  nature  of  the  case  permits,  excision  should  be  practised, 
but  the  cicatrix  is  sometimes  too  large  to  admit  of  this  remedy ;  the  itching 
may  be  relieved,  according  to  Erichsen,  by  the  internal  administration  of 
liquor  potassse.  Occasionally  a  true  cancerous  formation  appears  to  be 
developed  in  an  old  cicatrix,  rendering  excision  (if  practicable)  still  more 
imperative. 

Effects  of  Cold. 

The  effects  of  cold  are  both  constitutional  and  local.  The  Constitutional 
Effects  of  prolonged  exposure  to  cold  consist  in  the  development  of  a  state 
of  drowsiness  and  indisposition  to  exertion,  which,  if  not  interfered  with, 
will  terminate  in  coma  and  death.  Hunger,  great  fatigue,  or  any  circum- 
stance which  impairs  the  general  tone  of  the  system,  may  increase  the  sus- 
ceptibility to  the  effects  of  cold,  and  hence  the  liability  of  soldiers  in  a  winter 
campaign  to  suffer  from  this  cause.  The  mechanism  of  death  from  cold 
has  been  ably  investigated  by  Lebastard,  who  fi.nds  that  it  may  occur  from 
several  distinct  conditions,  viz.,  (1)  in  cases  of  sudden  and  progressive 
chilling,  from  cerebral  anaemia;  (2)  in  those  of  slow  and  continuous  chill- 
ing, from  cerebral  congestion  ;  (3)  in  those  of  sudden  reheating,  as  pointed 
out  by  Mathieu  and  Urbain,  from  embolism  due  to  clots  formed  by  the 
disengagment  of  carbonic  acid  from  the  blood;  and  (4)  in  cases  of  partial 
congelation,  usually  from  congestion,  but  sometimes  from  anssmia,  in  either 
case  due  to  capillary  embolism  by  clots  originating  in  the  injured  part. 
Tourraine,  Granjux,  Pugibet,  and  other  French  military  surgeons,  have 
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recorded  curious  cases  of  syncope  preceded  by  intense  redness  of  the  whole 
surface  of  the  body,  as  the  result  of  cold  baths.  Hemiplegia  was,  according 
to  Larrey,  observed  in  many  of  the  survivors  of  the  retreat  from  Moscow. 
The  treatment  of  a  person  apparently  dead  from  cold,  consists  in  placing  him 
in  a  room  of  low  temperature,  and  in  practising  systematic  but  gentle  fric- 
tion with  snow,  or  with  flannel  wrung  out  of  tincture  of  camphor  or  dilute 
alcohol,  together  with  a  resort  to  artificial  respiration.  These  means  should 
be  continued  until  reaction  is  well  established,  when  the  body  may  be 
wrapped  in  blankets,  stimulating  draughts  administered,  and  the  tempera- 
ture of  the  room  gradually  raised.  Efforts  at  resuscitation  in  such  cases 
should  not  be  prematurely  discontinued,  as  patients  have  occasionally  been 
saved,  even  when  apparently  dead  for  several  hours.  Tedenat  refers  to  a 
case  in  which  a  patient  recovered  after  being  buried  in  snow  for  24  hours, 
and  others  in  which  persons  were  taken  out  alive  after  being  similarly 
buried  for  folir  and  eight  days  respectively.  Nicolaysen  reports  a  case  in 
which  recover}^  followed,  although  the  temperature  in  the  rectum  had  sunk 
to  76.4°  Fahr. 

The  Local  Effects  of  cold  are  divided,  according  to  their  intensity,  into 
Pernio  or  Chilblain,  and  Frost-bite.  Cold  appears  in  some  instances  to 
cause  the  formation  of  a  "perforating  ulcer."  (See  Chapter  XXVII.) 
Peripheral  paralysis  is  occasionally  traceable  to  exposure  to  cold,  the  nerves 
most  commonly  affected  being  the  facial  and  radial. 

Pernio  or  Chilblain  is  a  very  common  affection,  and  is  caused  rather 
by  sudden  alternations  of  temperature,  than  by  intensity  of  cold.  It  affects 
principally  the  extremities,  especially  the  toes,  heel,  and  instep,  though  it 
is  also  met  with  in  the  penis,  hands,  and  face.  The  part  affected  is  more 
or  less  deeply  congested  and  swollen,  and  the  seat  of  intense  itching  and 
burning.  Vesication  sometimes  occurs,  and  may  leave  ulceration  of  an 
intractable  character.  A  patient  who  has  once  had  chilblains  is  very  apt 
to  suffer  from  a  recurrence  of  the  affection,  upon  even  slight  changes  of 
the  weather.  The  treatment  consists  in  plunging  the  part  into  cold  water 
or  rubbing  it  with  snow,  following  this  application  by  the  use  of  local 
stimulants,  such  as  the  nitrate  of  silver,  tincture  of  iodine,  or  soap  liiiment. 
Fergus  speaks  ver}"  favorably  of  the  employment  of  sulphurous  acid.  The 
remedy  which  I  am  in  the  habit  of  employing  is  the  nitrate  of  silver  in 
weak  solution  (gr.  iv-v  to  foj),  frequently  painted  upon  the  part,  which 
is  then  wrapped  in  raw  cotton.  The  nitrate  of  silver  seems  to  obtund  the 
local  sensibility,  and  certainly  relieves  the  burning  and  itching  which  in 
these  cases  are  so  distressing.  The  ulcerations  which  sometimes  attend 
chilblain  require  stimulating  applications,  such  as  resin  cerate,  or  dilute 
citrine  ointment.  T.  Smith  has  called  attention  to  the  periodicity  with 
which  the  paroxysms  of  itching  in  chilblain  are  developed,  and  which  he 
is  disposed  to  attribute  to  the  time  at  which  the  patient's  principal  meal  is 
taken.  The  daily  paroxysm  may  be  anticipated,  if  the  patient's  conve- 
nience so  dictate,  by  immersing  the  part  for  a  few  minutes  in  a  mustard 
bath. 

Frost-bite  results  either  from  exposure  to  an  intense  degree  of  cold,  or 
from  prolonged  exposure  to  a  less  degree.  The  parts  most  often  affected 
are  the  nose,  lips,  ears,  fingers,  and  toes,  though  occasionally  the  effect  is 
more  extensively  diffused,  whole  limbs  becoming  frost-bitten.  Fremmert, 
of  St.  Petersburg,  found  from  an  analysis  of  494  cases,  that  in  333  the 
lower  extremities  alone  were  affected;  in  105,  the  upper  extremities  only; 
in  38,  both  upper  and  lower  extremities;  in  12,  the  extremities  and  other 
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parts  of  the  body  as  well ;  and  in  only  6,  other  parts  of  the  l)ody  without 
the  extremities.  The  great  toe  and  the  little  fing-er  suffered  much  more 
frequently  than  any  other  parts,  and  the  right  side  oftener  than  the  left. 
Men  were  twelve  times  as  often  affected  as  women,  and  the  most  suscep- 
tible age  appeared  to  be  from  30  to  35.  Of  the  whole  number  of  cases,  42, 
or  8.5  per  cent.,  terminated  fatally,  pyiemia  and  septica?mia  being  the  most 
frequent  causes  of  death.  Operations  to  the  number  of  222  were  performed 
upon  134  individuals,  15  of  whom  submitted  to  major  amputations  upon 
one  or  more  limbs.  The  first  effect  of  cold  is  the  production  of  a  dusky 
redness,  with  some  tingling  and  pain ;  but  further  exposure  causes  a  tal- 
low)'^  whiteness  of  the  affected  part,  which  is  also  shrunlvcn,  insensible,  and 
motionless,  presenting  much  the  appearance  of  gangrene  from  arterial  oc- 
clusion. Mortification  may  be  induced  directly  by  the  intensity  of  the  cold 
depriving  the  tissues  of  vitality,  though  more  usually  death  of  the  part 
follows  from  the  violent  inflammation  which  results  from  undue  reaction. 
Thus,  Larrey  found  numerous  cases  of  frost-bite  caused  by  a  suddcui  thaw, 
when  the  previous  severe  cold  had  given  the  affected  persons  no  inconve- 
nience. The  treatment  of  frost-bite  consists  in  moderating  the  intensity 
of  the  reaction,  and  thus  endeavoring  to  prevent  the  occurrence  of  mortifi- 
cation. For  this  purpose  the  affected  part  should  be  rubbed  with  snow  or 
ice,  or  covered  with  wet  cloths,  which  are  kept  cold  ))y  means  of  irrigation, 
the  patient  being  in  the  meanwhile  kept  in  a  cold  room.  Bergmann  recom- 
mends that  the  injured  part  should  be  suspended  in  an  elevated  position. 
By  assiduously  persevering  in  this  mode  of  treatment,  gradual  reaction 
may  be  obtained,  and  the  patient  may  escape  with  moderate  inflammation, 
manifested  by  slight  swelling  and  tingling,  with  perhaps  some  vesication, 
and  desquamation  of  the  cuticle.  In  this  stage  advantage  may  be  derived 
from  the  use  of  stimulating  washes,  such  as  the  tincture  of  iodine,  or  soap 
liniment.  Even  if  mortification  occur,  the  use  of  cold  applications  should 
be  continued,  as  long  as  the  gangrene  manifests  any  tendency  to  spread. 
The  occurrence  of  mortification  is  manif-ested  by  the  part  becoming  black, 
dry,  and  shrivelled,  a  line  of  demarcation  and  separation  forming  as  in 
gangrene  from  any  other  cause.  If  the  mortified  parts  be  of  small  extent, 
their  removal  should  be  left  to  nature,  the  process  of  separation  being  simply 
hastened  by  the  use  of  fermenting  poultices;  the  reason  for  this  is  that  the 
vitality  of  all  the  neighboring  tissues  is  impaired,  and  that  the  use  of  the 
knife  might,  therefore,  be  followed  by  a  recurrence  of  gangrene.  When 
the  mortification  has  extended  further,  involving  the  greater  portion,  or  the 
whole,  of  a  foot  or  hand,  a  formal  amputation  will  probably  be  ultimately 
required;  even  in  such  a  case,  however,  it  may  be  better,  at  first,  simply 
to  remove  the  gangrenous  mass  by  cutting  through  the  dead  tissue  belovV 
the  line  of  separation,  waiting  to  improve  the  shape  of  the  stump  by  a 
regular  amputation  at  a  subsequent  period,  when  the  patient's  general 
condition  has  been  improved  by  appropriate  constitutional  treatment. 
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CHAPTER  XV. 

INJURIES  OF  THE  HEAD. 

Injuries  of  the  Scalp. 

Contusions  of  the  Scalp  are  chiefly  of  interest  in  a  diagnostic  point 
of  view,  the  sensation  which  they  communicate  to  the  fingers  of  the  sur- 
geon being  often  deceptive,  and  leading  to  the  supposition  that  the  case  is 
one  of  fractured  skull.  There  is  in  both  affections  a  rim  of  indurated  tissue 
with  a  central  soft  depression,  but,  in  a  contusion,  firm  pressure  will  usu- 
ally detect  the  bone  at  the  bottom  of  the  cavity.  Xhe  most  skilful  sur- 
geons may,  however,  be  deceived  by  these  cases,  and  incisions  have  been 
made  with  a  view  of  elevating  depressed  bone,  the  operation  showing  that 
no  fracture  existed.  Large  collections  of  blood,  either  coagulated  or  fluid, 
may  result  from  contusions  of  the  scalp,  remaining  apparently  without 
change  for  a  considerable  period.  As  a  rule,  no  incision  should  be  made 
in  these  cases,  but  the  surgeon  should  encourage  absorption  by  the  use  of 
evaporating  lotions,  or  of  moderate  pressure.  If,  however,  suppuration 
occur,  the  pus  must  be  evacuated  by  a  free  incision. 

Cephalhsematoma,  or  Caput  Succedaneum,  is  a  bloody  tumor  of  the 
scalp  in  new-born  children,  resulting  from  pressure  during  birth.  The 
blood  is  usually  effused  between  the  scalp  and  pericranium,  though  more 
rarely  beneath  the  latter.  The  treatment  is  the  same  as  for  similar  extra- 
vasations resulting  from  other  causes. 

Wounds  of  the  Scalp. — Scalp-wounds  do  not  differ  materially  from 
similar  injuries  in  other  jmrts  of  the  body,  as  regards  their  pathology  and 
treatment.  The  tissues  of  the  scalp  are  extremely  vascular,^  hence  the 
hemorrhage  in  these  cases  is  often  profuse ;  on  the  other  hand,  the  vascu- 
larity of  the  scalp  is  of  advantage,  in  enabling  the  parts  to  preserve  their 
vitality  after  injuries  which,  in  other  tissues,  would  be  certainly  followed 
by  extensive  sloughing.  In  all  ordinary  wounds  of  the  scalp,  whether  in- 
cised or  lacerated,  the  detached  flaps  should  be  carefully  replaced  (the  parts 
being  cleanly  shaved),  and  held  in  position  with  strips  of  isinglass  plaster, 
or,  which  is  better,  with  the  gauze  and  collodion  dressing,  or  one  of  its 
modifications  (see  page  151).  A  firm  and  broad  compress  should  then  be 
placed  over  the  seat  of  injury,  and  secured  by  a  suitable  bandage;  bleeding 
is  thus  readily  checked,  and  the  flaps  are  held  in  such  a  position  as  to  favor 
union.  I  do  not  advise  the  use  of  either  sutures  or  ligatures,  in  ordinary 
cases  of  scalp-wound,  simply  because  I  do  not  believe  them  to  be  necessary. 
They  are,  indeed,  thought  by  many  surgeons  to  act  as  exciting  causes  of 
erysipelas,  when  applied  to  the  scalp ;  but  there  is  no  proof,  as  far  as  I  am 
aware,  that  they  exert  any  such  influence.  They  are,  however,  usually 
unnecessary,  and  therefore,  of  course,  undesirable. 

If  a  wound  of  the  scalp  be  accompanied  with  so  much  contusion  and 

'  W.  J.  Tyson  has  recorded  a  remarkable  case  of  traumatic  aneurism  of  the  scalp 
(Trans.  Clin.  Society,  vol.  xiii.). 
21 
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laceration  that  slouching  appears  unavoidable,  it  will  be  proper  simply  to 
support  the  flaps  with  adhesive  strips,  and  apply  to  the  wound  some  warm 
and  soothing-  application,  such  as  olive  oil  or  diluted  alcohol. 

As  in  every  case  of  scalp-wound  there  is  at  least  a  possibility  of  some 
concomitant  injury  to  the  brain,  a  patient  with  such  an  injury  should  be 
carefully  watched  during  the  entire  course  of  treatment;  the  diet  should  be 
regulated  (all  irritating  or  indigestible  substances  being  avoided,  while  at 
the  same  time  easily  assimilable  nutriment  is  provided  in  sufficient  quanti- 
ties), and  attention  should  be  given  to  the  condition  of  the  various  secre- 
tions and  excretions  of  the  body. 

Erysipelas  and  Diffuse  In/flammation  of  the  Subcutaneous  Areolar 
Tissue  are  usually  said  to  be  especially  apt  to  follow  upon  wounds  of  the 
scalp.  Such  has  not  been  my  own  experience,  though  I  can  readily  under- 
stand that  a  patient  should  be  predisposed  to  these  affections,  when  treated 
by  the  plan  of  excessive  depletion  formerly  in  vogue  in  the  management  of 
these  cases.  The  proper  course  to  be  pursued  in  the  event  of  such  compli- 
cations arising,  would  be  to  remove  all  pressure  or  sources  of  tension,  by 
reopening  the  lips  of  the  wound,  and  making  counter-incisions,  if  necessary, 
for  the  evacuation  of  pus  or  sloughs. 

Necrosis  of  the  outer  table  of  the  skull  usually,  though  not  necessarily, 
follows  in  cases  of  scalp-wound  in  which  the  bone  is  denuded  of  pericra- 
nium. Such  a  case  should  be  treated  upon  ordinary  principles,  the  seques- 
trum being  removed  as  soon  as  it  has  become  loose. 

The  accompanying  cuts  (Figs.  168,  169)  illustrate  the  severest  case  of 
scalp-wound  which  I  have  ever  seen  followed  by  recovery.  The  patient 
was  a  girl  of  fifteen,  an  operative  in  a  cotton-mill,  who  was  caught  by  her 
hair  between  rollers  which  were  revolving  in  opposite  directions,  her  scalp 


Fig.  168.  Fig.  169. 


Severe  scalp  wound.    (From  a  patient  in  ihe  Episcopal  Hospital.) 


being  thus,  as  it  wei-e,  squeezed  off"  from  her  head  and  forming  a  large  horse- 
shoe-shaped flap.  The  linear  extent  of  the  wound  was  fourteen  inches, 
the  distance  between  its  two  extremities  being  but  four  inches.  This 
large  flap  was  thrown  backwards,  like  the  lid  of  a  box,  the  skull  being 
denuded  of  its  pericranium  for  a  space  of  two  and  a  half  inches  by  one  inch 
in  extent.  The  anterior  temporal  artery  was  divided,  and  bled  profusely, 
and  the  patient,  when  admitted  to  hospital,  was  extremely  depressed  by 
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shock  and  hemorrhage.  A  ligature  was  applied  to  the  bleeding  vessel,  and 
the  flap,  after  it  had  been  gently  but  carefully  cleansed,  was  replaced  and 
held  in  position  with  the  gauze  and  collodion  dressing.  A  large  compress 
soaked  in  warm  olive  oil  was  then  placed  over  the  entire  scalp,  covered 
with  oiled  silk,  and  fixed  with  a  recurrent  bandage.  A  considerable  por- 
tion of  the  wound  healed  by  adhesion,  and  the  patient  was  discharged  cured 
after  fifty-four  days.    No  exfoliation  of  bone  occurred. 

Cerebral  Compltoations  of  Head  Injuries. 

The  principal  risk  attending  all  injuries  of  the  head  is  from  simultaneous 
or  subsequent  implication  of  the  brain,  and  I  shall,  therefore,  before  speak- 
ing of  fractures  and  other  lesions  of  the  skull,  consider  the  various  cerebral 
complications  which  are  met  with  in  these  injuries,  and  which  may  be 
classified,  as  a  matter  of  convenience,  under  the  heads  of  concussion,  com- 
pression, and  injiammation. 

Concussion  of  the  Brain — It  is  a  rather  mortifying  confession,  that 
the  ideas  of  surgeons  of  the  present  day,  as  to  this  condition,  are  much  less 
definite  than  those  of  their  predecessors.  We  have,  however,  advanced  so 
far,  that  we  are  now  enabled  to  say  pretty  clearly  what  concussion  is  not, 
and  thus  to  separate  it  from  other  conditions  with  which  it  was,  formerly, 
habitually  confused.  Thus,  we  now  know  that  cerebral  concussion  is  not 
shock  (see  page  138),  and  that  it  is  not  a  purely  functional,  apart  from  an 
organic,  condition.  The  older  writers  had  no  hesitation  in  declaring  that 
a  man  might  die  from  concussion  of  the  brain,  without  the  existence  of  any 
ph}' sical  lesion  whatever,  but  the  fallacy  of  this  opinion  has  been  ably  ex- 
posed by  modern  authors,  among  whom  should  be  specially  mentioned  Sir 
Prescott*  Hewett,  the  well-known  surgeon  of  St.  George's  Hospital.  In 
fact,  while  there  is  no  evidence  that  cerebral  concussion  is  ever  a  cause  ot 
instant  death,  there  are  invariably  found  after  death  from  this  cause  signs 
of  contusion,  compression,  extravasation,  laceration,  or  injiammation. 

Concussion  of  the  brain,  as  its  name  implies,  consists  in  a  shaking  or,  to 
use  a  Johnsonian  word,  a  tremefaction  of  the  cerebral  mass,  and  it  is  easy 
to  understand  that  such  a  trembling  might  be  attended  by  a  more  or  less 
temporary  arrest  of  cell-action,  by  capillary  stasis,'  and  by  functional  in- 
activity, without  any  persisting  lesion,  or  permanent  ill  result.  Such, 
indeed,  is  probably  the  condition  of  affairs  in  the  slight  cases  of  concussion 
or  stunning  which  are  not  unfrequently  met  with,  especially  among  chil- 
dren ;  though,  these  cases  not  proving  fatal,  our  knowledge  of  their  morbid 
anatomy  must,  of  course,  be  purely  conjectural. 

A  more  violent  concussion  of  the  brain  may  cause  contusion  or  lacera- 
tion of  the  cerebral  structure  itself,  or  rupture  of  the  cerebral  vessels,  giving 
rise  to  extravasation  with  or  without  compression,  and  more  remotely 
followed  by  inflammation,  suppuration,  or  softening. 

Contusion  and  Laceration  o{  the  brain,  like  the  same  conditions  in  other 
organs,  may  vary  from  the  slightest  bruising  or  separation  of  fibres,  to  the 
most  extensive  crushing  and  tearing,  sometimes  amounting  to  complete 
pulpefaction  and  disorganization  of  the  whole  cerebral  mass.  The  symp- 
toms and  prognosis  of  these  injuries  depend  upon  their  extent,  and  upon 
the  particular  part  of  the  brain  which  is  affected ;  thus,  Mr.  Callender  has 

*  According  to  Fischer,  of  Breslau,  the  phenomena  of  concussion  are  due  to  reflex 
paralysis  of  the  intra-cranial  vessels  ;  but,  from  experiments  on  the  lower  animals, 
Duret  concludes  that  they  depend  on  increased  tension  of  cerebro-spinal  fluid — a  con- 
clusiou,  however,  which  is  strenuously  rejected  by  Bochefontaine. 
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shown  that  pain  is  especially  connected  with  lesions  of  the  outer  gray 
matter  of  the  brain,  and  convulsions  with  lesions  in  the  neighborhood  of 
the  middle  cerebral  arteries,  and  particularly  in  that  portion  of  the  right 
hemisphere  which  is  above  the  corpus  striatum.  A  laceration  involving 
the  medulla  oblongata  Avould,  of  course,  be  more  apt  to  prove  fatal  than 
one  of  similar  extent  in  a  less  vital  part.^ 

The  extravasation  which  invariably  accompanies  cerebral  contusion, 
presents  various  appearances  in  different  cases ;  thus,  there  may  be  numerous 
points  or  specks  of  extravasation,  each  not  larger  than  a  millet-seed  {miliary 
extravasation),  or  the  blood  may  be  poured  out  in  larger  masses,  forming 
collections  the  size  of  a  split  pea.  The  latter  form  of  extravasation  is  easily 
recognized,  but  the  former  may  be  mistaken  for  the  appearance  presented 
by  the  cut  surface  of  the  cerebral  vessels — from  which,  however,  it  may  be 
distinguished  by  the  fact  that  the  points  of  extravasation  are  not  easily 
wiped  away,  and,  if  picked  out,  leave  behind  them  small  but  distinct  cavi- 
ties. The  occurrence  of  these  miliary  extravasations  is  accounted  for  by 
Buret  by  the  diffusion  of  the  force  of  the  injury  by  means  of  the  cerebro- 
spinal fluid. 

Contusion  of  the  brain,  with  its  attendant  extravasation,  may  be  circum- 
scribed or  diffused;  the  former  condition  is  frequent,  and  the  latter  rare. 
Certain  parts  of  the  brain  are  more  exposed  to  contusion  than  others;  thus 
the  base  of  the  brain  is  more  often  aff"ected  than  the  upper  part;  the  middle 
and  anterior,  than  the  posterior  lobes;  the  cerebellum,  than  the  pons  and 
medulla.  The  reason  for  this  difference  is,  doubtless,  as  pointed  out  by 
Brodie,  the  greater  or  less  irregularity  of  the  surface  of  the  various  portions 
of  the  skull. 

When  extravasation  takes  place  on  the  surface  of  the  brain,  or  into  its 
ventricles,  or  even  (in  large  amount)  into  its  substance,  the  characteristic 
symptoms  of  compression  are  developed — a  condition  which  will  be  presently 
considered. 

Causes  of  Cerebral  Concussion. — Concussion  of  the  brain  may  be  caused 
by  various  forms  of  external  violence,  such  as  a  direct  blow  or  fall,  by  vio- 
lence resulting  from  counter-stroke,  as  a  fall  on  the  loins,  buttocks,  or  feet, 
or  even  by  sudden  and  violent  agitation  of  the  surrounding  air,  as  by  an 
explosion  in  a  patient's  immediate  vicinity. 

Symptoms  of  Cerebral  Concussion. — Every  case  of  concussion  is,  I  be- 
lieve, accompanied  with  shock,  and  in  many  instances  the  symptoms  of  the 
latter  condition  alone  can  be  recognized.  The  patient,  after  a  blow  on  the 
head,  becomes  pale  and  somewhat  collapsed,  with  a  cool  surface,  small  and 
feeble  pulse,  diminished  power  of  sensation  and  motion,  and  partial  uncon- 
sciousness; after  a  variable  period  these  symptoms  pass  off,  vomiting  may 
or  may  not  occur,  and  the  patient  is  apparently  quite  as  well  as  before  the 
accident.  The  symptoms  here  are  evidently  those  of  shock  (with  the  ex- 
ception of  unconsciousness),  and  cannot  be  considered  as  in  any  degree 
characteristic  of  the  brain-lesion.  So  again,  in  cases  in  which  death  follows 
in  a  few  minutes  or  hours  after  an  injury  to  the  head,  the  patient  lying 
meanwhile  senseless  and  collapsed,  the  fatal  result  may  be  due  to  shock,  or 

1  According  to  Brown-Sequard,  lacerations  of  the  brain  are  followed  by  pleural  ec- 
chymosis  or  pulmonary  apoplexy  on  the  side  opposite  to  that  of  the  cerebral  lesion. 
Fleischman  and  Ollivier  have  observed  a  similar  condition  of  affairs  in  cases  of  non- 
traumatic disease  of  the  brain.  Extravasation  has  also  been  noted,  in  connection  witVi 
brain  lesions,  in  the  heart,  kidneys,  and  other  organs.  On  the  other  hand,  cerebral 
abscess  appears  sometimes  to  result  from  embolism  following  pulmonary  disease,  as 
in  cases  recorded  by  Gull  and  Sutton,  Huguenin,  and  .J.  H.  Hutchinson,  of  this  city, 
or  from  congenital  communication  between  the  right  and  left  cavities  of  the  heart,  as 
in  cases  recorded  by  Ballet,  Gintrac,  and  others. 
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to  intra-cranial  hemorrhajje,  or  to  laceration  of  a  vital  part  of  the  brain ; 
but  there  is  no  s^nnptom  which  we  can  point  out  as  pathognomonic  of 
concussion,  apart  from  other  conditions.  Even  in  the  intermediate  cases, 
which  are  often  spoken  of  as  typical  instances  of  concussion,  though,  as  a 
matter  of  convenience,  we  may  trace  their  clinical  history,  and  divide  it 
into  stages,  we  cannot  point  to  any  symptoms  which  definitely  charac- 
terize the  lesions  of  concussion,  apart  from  those  of  other  cerebral  injuries. 
Indeed,  it  would  be  better,  I  think,  if  we  could  dispcjnse  altogether  with 
the  term  concussion  as  denoting  a  condition,  and  look  upon  it  as  merely 
indicating  the  cause  of  what  have  been  described  as  concussion-lesions,  viz., 
cerebral  contusion,  laceration,  extravasation,  etc.  With  this  explanation 
and  reservation,  the  clinical  history  of  a  typical  case  of  so-called  concussion 
of  the  brain  may  be  said  to  present  three  stages,  the  symptoms  of  which 
are  as  follows: — 

In  the  yir^^  stage  the  patient  lies  motionless,  senseless,  nearly  pulseless, 
pale  and  cold,  breathing  feebly  but  naturally,  the  pupils  dilated  or  con- 
tracted, fixed  or  acting  freely  (according  to  the  particular  seat  and  form  of 
lesion),^  with  perhaps  involuntary  discharge  of  feces  and  urine.  From  this 
first  stage  the  patient  may  recover  without  any  further  trouble,  or  he 
may  gradually  sink  and  die  without  reaction ;  or  the  first  stage  may  be 
very  evanescent,  so  that  when  the  surgeon  first  sees  the  patient  he  has 
already  passed  into  the  second  stage,  which  Mr.  Erichsen  regards  as  an 
entirely  independent  condition,  and  graphically  describes  under  the  name 
of  Cerebral  Irritation.  The  disappearance  of  the  first  stage,  whether  by 
passing  into  the  second,  or  by  direct  recovery,  is  commonly  marked  by  the 
occurrence  of  vomiting.  In  the  second  stage  the  patient  is  no  longer  un- 
conscious, though  much  indisposed  to  speak  or  pay  attention  to  surround- 
ing objects.  If  roused  by  a  question,  he  will  answer,  but  peevishly  or 
angrily,  turning  away  as  if  displeased  at  the  interruption.  The  posture  of 
the  patient  is  peculiar ;  he  habitually  lies  on  one  or  other  side,  curled  up, 
with  all  his  joints  more  or  less  flexed,  and,  if  a  limb  be  touched,  draws  it 
away  with  an  air  of  annoyance.  The  eyelids  are  kept  firmly  closed.  The 
pulse  during  this  stage,  at  first  small  and  weak,  becomes  gradually  fuller 
and  more  frequent,  while  the  breathing  is  easier,  and  the  surface  regains 
its  natural  Avarmth  and  color.  The  symptoms  now  may  be  masked  by 
those  of  the  second  stage  of  shock  (see  page  140),  and  thus,  instead  of  being 
morose  and  taciturn,  the  patient,  though  still  irritable,  may  be  voluble  and 
loquacious.  The  condition  of  cerebral  irritation  which  marks  the  second 
stage  of  concussion,  gradually  subsides,  after  having  lasted  several  hours 
or  days,  the  patient  almost  invariably  complaining  of  severe  headache  as 
he  regains  ability  and  Avillingness  to  communicate  with  those  around  him. 
The  third  stage  varies  in  different  cases:  in  some,  there  is  positive  inflam- 
mation of  the  brain  and  its  membranes;  in  others,  as  irritability  subsides, 
fatuity  takes  its  place,  and  a  state  of  weak-mindedness  supervenes,  which 
may  end  in  recovexy,  or  in  cerebral  softening  and  death. 

Prognosis. — From  what  has  been  said,  it  is  evident  that  the  prognosis 
in  any  case  of  cerebral  concussion  or  contusion  should  be  very  guarded ; 
the  patient  may  die,  as  we  have  seen,  in  the  first  stage,  from  the  shock  of 
the  injury ;  or,  if  he  escape  this  risk,  from  intra-cranial  congestion  or  in- 
flammation;  or.  at  a  still  later  period,  from  softening  of  the  brain  or  cere- 
bral abscess.    As  a  rule,  however,  if  the  first  stage  be  slight,  we  may 

'  Cerebral  compression  appears  to  be  marked  by  fixed  or  slowly  moving  pupils  ; 
mere  laceration  does  not  affect  their  free  action.  (See  Mr.  Callender's  paper  in  St. 
Bartholomew'' s  Hosp.  Reports,  vol.  v.  p.  25.) 
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expect  the  others  to  be  so  likewise,  and,  numerically,  the  proportion  of 
deaths  to  the  number  of  cases  of  slight  concussion,  or  stunning,  is  very 
small ;  still,  it  is  not  always  possible  to  be  sure  that  the  amount  of  brain- 
lesion  is  as  slight  as  it  at  first  appears,  and  every  case  of  concussion  must 
be,  therefore,  a  subject  of  grave  interest  to  the  surgeon. 

Treatment  of  Cerebral  Concussion  and  Contusion. — There  is  a  popular 
notion  that  a  person  who  has  received  a  stunning  blow  on  the  head  should 
not  be  allowed  to  sleep,  or  even  to  lie  quietly  in  bed:  need  I  say  that  this 
is  as  unreasonable  as  it  is  cruel  ?  The  first  indication  for  treatment  is  cer- 
tainly to  place  the  injured  organ  at  rest,  and  it  would  be  no  more  unphilo- 
sophical  to  insist  that  a  man  should  Avalk  with  a  contused  foot,  or  write 
with  a  lacerated  hand,  than  to  expect  him  to  exert  the  mental  faculties 
when  suffering  from  concussion  of  the  brain.  A  patient  thus  affected  should 
be  placed  at  rest,  in  bed,  in  a  cool  and  moderately  darkened  room,  and 
should  be  disturbed  as  little  as  possible.  If  the  state  of  shock  be  so  great 
as  to  threaten  death  from  asthenia,  the  patient  must  be  stimulated,  prefer- 
ably, however,  as  far  as  possible,  by  external  applications,  such  as  sinapisms 
or  hot  bottles,  and  by  those  internal  remedies  which  are  most  evanescent 
in  their  eff"ect,  such  as  the  spirit  of  hartshorn  or  carbonate  of  ammonium. 
As  a  matter  of  fact,  it  is  very  seldom  indeed  that  a  case  of  concussion  re- 
quires any  stimulus  at  all.  Reaction  usually  begins  in  the  course  of  an 
hour,  or  two  or  three  hours,  sometimes  much  earlier,  and,  as  the  pulse  rises, 
the  stimulants,  if  any  have  been  given,  must  be  discontinued.  The  risk 
now  is  from  congestion,  or  extravasation,  with  subsequent  inflammation, 
and  the  treatment  must  be  directed  accordingly.  It  is  in  this  stage  that 
cold,  and  especially  dry  cold,  is  particularly  useful  as  a  local  applica- 
tion. In  the  first  stage  it  Avould  have  added  to  the  existing  depression, 
but  it  is  now  eminently  indicated,  and  is  a  most  valuable  remedy.  Es- 
march's  ice-bag  or  Pctitgand's  apparatus  may  be  employed,  or,  in  the 
absence  of  these,  cloths  wrung  out  of  cold  water  should  be  assiduously  ap- 
plied. The  secretions  and  excretions  should  be  regulated,  the  bowels  being 
opened  with  enemata.  or  occasional  mercurial  or  saline  purges,  and  the 
bladder  relieved  by  catherization  if  necessary.  The  diet  should  be  very 
light,  and  administered  in  small  quantities  at  a  time  ;  there  is  no  article  of 
food  better,  under  these  circumstances,  than  milk,  to  whicfc  lime-water 
should  be  added  if  there  be  vomiting.  Rest,  both  mechanical  and  physio- 
logical, should  still  be  enforced ;  and  if  the  patient  be  restless,  the  surgeon 
need  not  fear  to  give  opium.  I  am  aware  that  there  is  a  good  deal  of 
difference  of  opinion  as  to  the  propriety  of  administering  opium  in  injuries 
of  the  head,  but  surely  there  is  nothing  to  contraindicate  it  in  what  we 
know  of  the  pathology  of  these  cases,  while  its  soothing  and  calming  effect 
is  exactly  what  is  required.  Metaphorically  speaking,  it  puts  the  brain 
in  splints,  and  thus  places  it  in  the  most  favorable  position  for  the  repair  of 
its  injuries.  Of  course,  opium  in  these,  as  in  all  other  cases,  should  be  used 
with  discretion,  and  if  there  be  any  threatening  of  coma,  should  not  be  given ; 
but  in  such  a  case  the  restlessness  which  calls  for  it  would  not  be  present. 

By  perseverance  in  this  plan,  the  patient  will,  in  most  cases,  be  tided 
over  the  second  stage,  and  may  then  be  allowed  gradually,  and  with  great 
caution,  to  resume  his  usual  mode  of  life.  For  a  long  time,  however,  he 
should  live  by  rule,  guarding  against  all  sources  of  irritation,  eating  and 
drinking  very  moderately,  and  in  fact  remaining,  if  not  under  treatment, 
at  least  under  surgical  supervision.  If,  on  the  other  hand,  the  case  pro- 
gresses less  favorably,  and  the  contused  and  lacerated  brain  becomes  in- 
flamed, the  chances  of  recovery  are  much  diminished  ;  traumatic  encepha- 
litis is,  however,  of  such  importance  as  to  demand  separate  consideration. 
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Compression  of  the  Brain  It  is  not  my  purpose  to  enter  into  a 

theoretical  discussion  as  to  whether  the  brain  is  susceptible  of  being  actu- 
ally compressed,  or  whether,  in  the  condition  known  as  compression,  it 
merely  changes  its  form,  expanding  at  other  parts  to  compensate  for  its 
apparent  contraction  at  the  seat  of  lesion.  The  term  cerebral  compression 
is  so  universally  employed  by  surgeons,  and  is  in  many  respects  so  con- 
venient, that  I  shall  not  hesitate  to  use  it,  although  it  may  not  exactly 
describe  the  condition  which  it  is  meant  to  represent. 

Causes. — Compression  of  the  brain  may  be  caused  by  various  circum- 
stances :  thus,  it  may  be  due  to  the  pressure  produced  by  a  foreign  body, 
as  a  bullet  or  piece  of  shell ;  by  a  portion  of  displaced  bone ;  by  effusion  of 
blood,  either  on  the  surface  of  the  encephalon  or  within  its  mass  ;  or  by 
Avhat  are  ordinarily  called  the  products  of  inflammation — lymph,  serum, 
and  pus. 

Symptoms. — The  symptoms  of  compression  are  as  follows ;  The  patient 
lies  unconscious  and  comatose;  the  breathing  is  slow,  and  accompanied  by 
stertor,  and  by  a  peculiar  blowing  motion  or  whiff  at  the  corners  of  the 
mouth;  this  sign,  which  is  very  striking,  appears  to  be  due  to  paralysis  of 
the  cheeks,  and  is  compared  by  the  French  writers  to  the  act  of  a  man 
smoking  a  pipe.  The  pulse  is  full  and  rather  slow,  the  decubitus  dorsal, 
and  the  skin  usually  cool,  though  sometimes  hot  and  moist.  There  is  re- 
tention of  urine,  and  the  feces  are  passed  unconsciousl}^  The  pupils  are 
fixed  and  immovable,  usually  midway  between  contraction  and  dilatation, 
sometimes  widely  dilated,  and  rarely  contracted ;  or  one  pupil  may  be  con- 
tracted, while  the  other  is  dilated;  the  difference  in  different  cases  depend- 
ing, as  shown  by  Callender,  upon  the  part  of  the  brain  involved.  There 
is  paralysis  of  motion,  usually  affecting  the  side  opposite  to  the  seat  of  in- 
jury. The  period  at  which  the  symptoms  of  compression  are  developed, 
depends  on  the  particular  source  of  the  pressure :  if  this  result  from  de- 
pressed bone  or  a  bullet,  the  symptoms  will  be  instantly  manifested,  and 
the  patient  will  probably  continue  in  a  completely  comatose  condition, 
from  the  moment  of  injur}^  either  till  the  pressure  is  removed,  or  till  the 
case  ends  in  death ;  this,  it  will  be  remembered,  was  the  course  of  events 
in  the  case  of  President  Lincoln.  If,  however,  compression  be  caused  by 
extrava.sation,  it  will  begin  gradually,  and  slowly  increase  during  several 
hours,  until  the  intra-cranial  bleeding  has  spontaneously  ceased,  or  has 
been  artificially  arrested ;  while  compression  from  lymph,  serum,  or  pus, 
comes  on  at  a  still  later  period  of  the  case. 

Diagnosis. — I  regret  that  I  cannot  agree  with  those  surgeons  who  con- 
sider the  diagnostic  marks  between  compression  and  concussion  to  be  plain 
and  easily  recognizable.  Unfortunately,  as  our  knowledge  of  the  pathology 
of  concussion  has  increased,  the  several  symptoms^  which  we  formerly 
regarded  as  pathognomonic,  are  shown  to  be  often  common  to  both  con- 
ditions ;  and  this  is  not  surprising  when  we  remember  that  extravasation 
is  an  almost  constant  lesion  of  concussion,  and  a  frequent  cause  of  compres- 
sion, thus  rendering  the  difference  between  the  two  conditions,  in  many 
cases,  one  of  degree  only.  It  used  to  be  said  that  the  symptoms  of  con- 
cussion were  immediate  and  temporary ;  those  of  compression,  often  not 
immediate,  but  permanent.    We  have,  however,  seen  that  the  first  stage 

'  Bouchut  has  recently  asserted  his  ability  to  distinguish  concussion  from  compres- 
sion of  the  brain  by  the  use  of  the  ophthalmoscope,  the  optic  nerve  and  retina  pre- 
senting a  normal  appearance  in  the  former  condition,  and  evidence  of  intra-cranial 
pressure  ("  choked  disk")  in  the  latter  ;  but  it  is  evident  that  if  the  views  advanced 
in  these  pages  as  to  the  pathology  of  "  concussion"  be  correct,  this  test  could  only 
serve  to  distinguish  those  slight  cases  in  respect  to  which  no  confusion  would  be  likely 
to  exist. 
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of  concussion  presents  no  definite  symptoms ;  none,  in  fact,  which  might 
not  be  due  to  shock  and  syncope  (conditions  which  might  equally  compli- 
cate compression) — while,  if  concussion  be  attended  with  much  extravasa- 
tion, compression  itself  may  result.  Again,  if  compression  be  caused  by 
a  foreign  body,  or  by  displaced  bone,  the  symptoms  will  be  immediate — 
while  in  many  cases'  of  slight  compression,  the  brain  in  a  short  time  be- 
comes habituated  to  the  source  of  pressure,  when  the  symptoms  may  pass 
off  without  surgical  interference.  And  so  with  the  other  symptoms  which 
used  to  be  considered  diagnostic,  there  is  not  one,  I  believe,  which  can  be 
implicitly  relied  upon.  A  man  was  brought  into  the  Episcopal  Hospital 
with  a  compound,  comminuted,  and  depressed  fracture  of  the  frontal  bone, 
with  rupture  of  the  membranes,  and  escape  of  brain  substance.  When  I 
saw  him  he  was  comatose,  and  evidently  suffering  from  compression  of  the 
brain ;  I  removed  those  fragments  of  bone  that  Avere  loose,  and  elevated 
the  remainder  ;  the  patient  breathed  somewhat  less  stertorously,  and  turned 
on  his  side ;  the  next  day  he  was  conscious,  and  rapidly  recovered.  Here 
there  was  manifestly  compression  from  an  obvious  cause — depressed  bone; 
and  yet  the  only  change  in  symptoms  produced  by  relieving  this  compres- 
sion (the  accompanying  concussion  remaining),  was  a  diminution  in  ster- 
tor,  and  the  substitution  of  lateral  for  dorsal  decubitus.  Hence,  though 
in  certain  cases  we  can  say  without  hesitation,  in  view  of  the  one-sided 
paralysis,  profound  coma,  and  other  symptoms  mentioned,  this  is  compres- 
sion or  that  is  concussion,  there  are  other  cases  in  which  it  is  impossible  to 
draw  such  a  distinction  ;  compression  may  disappear  spontaneously,  leaving 
concussion,  while  concussion,  by  a  continuance  of  intra-cranial  hemorrhage, 
may  end  in  fatal  compression. 

Prognosis. — Compression  in  itself  is  not  a  very  fatal  condition  ;  in  many 
cases,  in  which  the  pressure  is  not  very  great,  the  brain  accustoms  itself  to 
the  new  state  of  affairs,  and  the  patient  regains  consciousness,  and  goes 
on  to  recovery.  In  other  cases  it  is  possible  by  surgical  interference  to 
relieve  the  compression,  and  then,  if  the  brain  itself  be  not  structurally 
altered,  there  is  a  good  prospect  of  recovery.  The  gravest  forms  of  com- 
pression are  those  which  result  from  intra-cranial  hemorrhage  or  suppura- 
tion, the  latter  condition  being  particularly  dangerous,  and  proving  almost 
always,  sooner  or  later,  fatal.  Duret  has  shown  experimentally  that  as 
soon  as  the  compression  becomes  so  excessive  as  to  surpass  the  arterial 
tension,  death  supervenes. 

Treatment  of  Cerebral  Compression. — When  the  cause  of  compression 
is  recognizable,  an  attempt  should  obviously  be  made  to  remove  it.  Thus, 
if  compression  be  due  to  a  fragment  of  bone,  this  should  be  elevated  or 
removed,  provided  that  it  can  be  done  with  safety  ;  or  if  to  hemorrhage,  in 
a  situation  which  can  be  reached,  the  surgeon  may  make  an  effort  to 
evacuate  the  effused  blood  and  secure  the  vessel ;  if,  however,  the  cause  of 
the  compression  be  uncertain,  and  still  more  if  the  existence  of  compres- 
sion itself  be  doubtful,  it  will,  I  think,  be  usually  wiser  to  abstain  from 
operative  interference,  and  to  treat  the  case  on  the  general  principles  which 
have  been  laid  down,  in  speaking  of  the  management  of  the  second  stage 
of  cerebral  contusion  (page  326).  Purgatives  "may  be  employed  in  these 
cases  pretty  freely  ;  and,  if  the  patient  cannot  swallow,  a  drop  of  croton 
oil  in  mucilage  may  be  placed  on  the  tongue,  while  the  bowels  are  solicited 
by  turpentine  enemata.  The  question  of  trephining  in  these  cases  will  be 
considered  hereafter. 

Traumatic  Encephalitis,  or  inflammation  of  the  cranial  contents 
as  the  result  of  injury,  is  a  very  serious  complication,  both  of  fractured 
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skull,  and  of  the  severer  forms  of  cerebral  concussion  and  contusion.  The 
brain  substance  itself  may  be  affected,  or  the  meninges,  or  both  together ; 
the  arachnoid  membrane  is  perhaps  more  commonly  involved  than  any 
other  part  of  the  cranial  contents.  The  meninges  are  injected  with  blood, 
while  yellowish,  or  greenish,  and  sometimes  puriform,  lymph  occupies  the 
cavity  of  the  arachnoid  and  the  meshes  of  the  pia  mater,  the  arachnoid 
itself  becoming  thickened,  and  assuming  an  opalescent  appearance.  Ac- 
cording to  Hewett,  in  cases  of  meningitis  originating  from  injuries  of  the 
skull,  lymph  will  be  chiefly  found  on  the  dura  mater  and  in  the  cavity  of 
the  arachnoid;  while  in  those  cases  which  originate  from  injury  of  the 
b7'ain  (as  after  concussion),  the  pia  mater  is  chiefly  aff'ected,  the  arachnoid 
cavity  often  escaping.  Inflammation  of  the  brain  substance  itself,  chiefly 
affects  the  gray  matter  and  superficial  white  substance,  and  is  marked  by 
great  congestion,  a  dusken  leaden  hue,  and  softening,  which  comparatively 
seldom  affects  the  central  white  parts,  such  as  the  fornix.  Traumatic 
encephalitis  may  end  in  suppuration,  cerebral  abscesses  not  unfrequently 
following  upon  seemingly  slight  injuries,  and  occurring  after  long  intervals 
of  apparent  health. 

Symptoms  of  Traumatic  Intra-cranial  Injlammation. — These  are  pain 
(especially  referred  to  the  seat  of  injury),  heat  of  head,  fever,  contraction 
of  pupils,  photophobia,  and  intolei-ance  of  sound ;  at  a  later  period  there 
are  added  vomiting,  jactitation,  delirium,  convulsions,  stupor,  subsultus, 
paralysis,  and  coma.  The  occurrence  of  suppuration  is  frequently  marked 
by  repeated  rigors. 

The  period  at  which  encephalitis  is  developed  varies  in  different  cases ; 
thus,  after  general  and  wide-spread  concussion,  inflammation  ma}^  come  on 
in  a  few  hours ;  after  limited  laceration,  probably  not  for  several  days — 
while  inflammation  resulting  from  contusion  or  fracture  of  the  skull  may 
occur  at  a  still  later  period. 

No  very  trustworthy  information  as  to  the  precise  seat  of  inflammation 
can  be  derived  from  the  symptoms.  The  researches  of  Callender  would 
seem  to  show  that  pain  is  especially  connected  with  lesion  of  the  gray 
matter,  and  convulsions  with  disease  about  the  track  or  distribution  of  the 
great  vessels,  especially  the  middle  cerebral  arteries.  Solly,  however,  looked 
upon  convulsions  as  characteristic  of  inflammation  of  the  tubular  portion  of 
the  hemispheres,  and  Sir  T.  Watson,  of  the  pia  mater  or  arachnoid;  while 
Brodie  and  Hewett  have  seen  convulsions  follow  injuries  of  the  head  when 
there  was  no  evidence  of  any  inflammation  at  all.  Death  may  result  from 
pressure  of  lymph  or  pus  on  the  surface  of  the  brain  (in  cases  of  arachnitis), 
from  softening  of  the  brain  tissue,  from  the  occurrence  of  intra-cranial 
hemorrhage,  or  from  an  abscess  bursting  into  the  ventricles;  or  it  may 
result  secondarily  from  thrombosis  and  pyaemia. 

Intra-cranial  Suppuration  may  occur  between  the  skull  and  dura  mater 
(subcranial),  in  the  cavity  of  the  arachnoid  and  the  meshes  of  the  pia  mater 
(inter -meningeal),  and  in  the  substance  of  the  brain  h&eU  (intra-cerebral). 
Subcranial  suppuration  results  from  lesion  of  the  bone,  and  is  only  met 
with  at  the  seat  of  injury;  the  other  varieties  may  also  result  from  counter- 
stroke,  and  may  therefore  be  found  at  a  distance  from  the  point  at  which 
the  violence  was  applied.  The  first  and  third  forms  of  intra-cranial  sup- 
puration are  circumscribed,  the  latter  constituting  the  ordinary  cerebral 
abscess,  which  may  last  for  an  indefinite  time  without  producing  any 
marked  symptoms.  Inter-meningeal  suppuration  is  commonly  widely 
diffused,  occupying  the  region  of  the  vertex,  usually  on  the  side  of  the 
external  injury,  but  occasionally  opposite  to  it. 

The  symptoms  of  intra-cranial  suppuration  are  those  of  cerebral  irrita- 
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tion  and  compression;  but  I  do  not  know  of  any  signs  which  will  enable 
the  surg-eon  positively  to  distinguish  the  presence  of  suppuration  from  that 
of  arachnitis. 

The  prognosis  in  all  these  cases  is  very  unfavorable ;  pus  has,  however, 
been  often  evacuated  from  beneath  the  cranium,  the  patient  recovering-; 
and  incisions  have  been  made  through  the  dura  mater,  and  even  into  the 
brain  substance,  in  search  of  pus.  Operations  of  this  kind  have  been 
recorded  b}^  La  Peyronie,  Dupuytren,  Guthrie,  Detmold,  Noyes,  and  many 
other  surgeons,  including  myself,  101  cases  to  which  I  have  references 
having  given  51  recoveries  and  50  deaths,  a  mortality  therefore  of  almost 
50  per  cent.  Drainage-tubes  have  Ijeen  introduced  into  cerebral  abscesses 
by  Burchard,  Fluhrer,  Fenger  and  Lee,  and  myself.  Tassi  records  a  case 
in  which  a  cerebral  abscess  was  spontaneously  evacuated  through  the  nose, 
the  patient  recovering. 

Treatment  of  Traumatic  Uncephalitis. — Intra-cranial  inflammation  is 
to  be  treated  on  the  general  principles  laid  down  in  Chapter  II.  Bleeding 
was  formerly  considered  absolutely  necessary  in  these  cases,  and  is  still 
resorted  to  by  some  surgeons.  I  have  already  expressed  my  views  so  fully 
as  to  the  employment  of  venesection  in  the  management  of  inflammation, 
that  I  shall  not  revert  to  the  subject  here;  further  than  to  say  that  I  have 
never  had  occasion  to  bleed  for  encephalitis,  though  I  have  with  advantage 
drawn  blood,  locally,  by  cupping.  Purging  is  doubtless  a  most  valuable 
means  of  treatment  in  these  cases,  but  should  be  employed  with  due  caution, 
and  not  pushed  so  far  as  unnecessarily  to  weaken  the  patient.  Desault 
derived  advantage  from  the  use  of  large  doses  of  tartar  emetv',  but  the 
remedy  is  a  dangerous  one,  and  is  now  seldom  employed.  Calomel  and 
opium  are,  I  think,  of  great  service  in  the  treatment  of  these  cases,  and 
may  be  given  in  doses  of  a  quarter  of  a  grain  of  the  former,  with  a  sixth 
of  a  grain  of  the  latter,  ever}^  three  hours,  till  the  gums  are  slightly 
touched,  when  the  mercurial  should  be  suspended,  and  iodide  of  potassium 
may  be  substituted.  Cold  to  the  head  is  a  valuable  remedy,  and  is  very 
grateful  to  the  patient,  as  relieving  the  headache,  which  is  one  of  the  most 
painful  symptoms  of  intra-cranial  inflammation.  In  the  later  stages,  a 
blister  to  the  nape  of  the  neck,  or  even  to  the  entire  scalp,  is  recommended 
by  some  authorities.  The  diet  should  consist  of  fluids,  and  should  be  light 
and  unirritating;  if  the  general  condition  of  the  patient  require  it,  how- 
ever, the  surgeon  must  not  hesitate  to  administer  concentrated  nutriment, 
or  even  stimulus. 

After  injuries  of  the  head,  the  brain  often  appears  to  be  left  in  an  irri- 
table condition,  the  patient  suffering  from  headache,  vertigo,  insomnia,  etc. 
Under  these  circumstances,  I  have  derived  benefit  from  the  use  of  the 
bichloride  of  mercury  (in  very  small  doses),  or  the  bromide  of  potas- 
sium, which  may  be  given  freely,  and  seems  to  act  well  as  a  hypnotic. 
The  state  of  the  bowels  should  always  be  looked  to,  in  these  cases,  care 
being  taken  to  avoid  constipation.  The  question  of  trephining,  for  intra- 
cranial suppuration,  will  be  discussed  in  its  proper  place. 

Injuries  of  the  Skull. 

Contusion — Contusion  of  the  skull,  without  fracture,  is  a  very  serious 
injury,  being  commonly  accompanied  with  grave  lesions  of  the  brain;  the 
part  of  the  skull  which  is  bruised  may  become  necrosed,  and  eventually 
exfoliate;  or,  from  separation  of  the  dura  mater,  subcranial  suppuration 
may  occur  and  prove  fatal.  These  injuries  are  chiefly  met  with  as  the 
result  of  gunshot  wounds,  though  occasionally  resulting  likewise  fr  om  the 
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accidents  of  civil  life.  The  treatmeM  consists  in  combating  cerebral  irrita- 
tion, by  the  means  already  described,  and  in  removing  sequestra,  in  case  of 
exfoliation.  If  a  patient  with  contused  skull  become  comatose,  it  is  usually 
recommended  to  apply  a  trephine,  with  the  hope  of  being  able  to  evacuate 
pus  from  beneath  the  skull ;  the  facts  already  referred  to,  viz.,  that  it  is 
impossible  to  distinguish  intra-cranial  suppuration  from  arachnitis,  and 
that,  even  if  the  existence  of  pus  were  certain,  its  locality  could  not  be 
determined,  are.  however,  sufficient  to  show  how  slight  would  be  the  pros- 
pect of  benefit  from  such  an  operation.  Thus,  in  a  case  of  gunshot  con- 
tusion of  the  left  parietal  bone,  which  proved  fatal  at  Cuyler  Hospital, 
there  were  found  after  death  arachnitis  of  the  ricjht  side,  and  abscess  of 
the  left  hemisphere  of  the  brain,  at  a  point  corresponding  to  the  seat  of 
injury — showing  that  trephining  on  either  side  would  have  been  utterly 
useless.  The  operation  was,  according  to  Dr.  Otis,  resorted  to  in  twelve 
cases  of  gunshot  contusion  of  the  skull,  during  the  late  war,  but  in  every 
instance  unsuccessfully. 

Fracture  of  the  Skull  Fractures  of  the  skull  may  be  simple  or 

compound,  comminutt'd,  etc.  They  may  be  conveniently  classified  as  frac- 
tures without  displacement  (fissured  fractures),  and  fractures  with  dis- 
placement (depressed  fractures),  the  latter  class  being  again  subdivided 
into  impacted  and  von-impacted  depressed  fractures.'  In  some  rare  cases, 
the  fracture  may  be  limited  to  the  outer  table,  which  is  depressed  upon  the 
inner ;  in  other  instances,  the  inner  or  vitreous  table  is  alone  broken,  the  outer 
escaping.  As  a  rule,  the  inner  table  is  more  extensively  shattered  than  the 
outer,  the  exception  being  when  the  force  is  applied  from  within,  as  in  the 
discharge  of  a  pistol  into  the  mouth.  The  cause  of  this  difference  is  to  be 
found,  as  pointed  out  by  Teevan,  in  the  well-known  fact  in  mechanics,  that 
fracture  begins  uniformly  in  the  line  of  extension,  and  spreads  further  in 
this  than  in  the  line  of  compression,  and  that  (in  the  case  of  gunshot  fracture) 
the  bulk  of  the  fracturing  body  is  absolutely  augmented  in  its  passage 
through  the  bone. 

Any  part  of  the  skull  may  be  broken  by  either  direct  or  indirect  vio- 
lence, the  parietal  and  frontal  bones  being  most  often  affected  in  fractures 
of  the  vault,  and  the  temporal  and  sphenoid  bones  in  those  of  the  base  of 
the  skull.  Fracture  of  the  base  of  the  skull  is  the  most  fatal  form  of 
simple  fracture,  usually  resulting  from  indirect  violence,  such  as  a  blow  on 
the  top  or  side  of  the  head,  or  a  fall  from  a  height  on  the  feet  or  hips ;  it 
is  generally,  if  not  (as  believed  by  Aran  and  Hewett)  universally,  compli- 
cated by  one  or  more  fissures  extending  upwards  into  the  vault.  Depressed 
fracture  of  the  skull  is  very  rarely  met  with  except  in  the  vault,  and  results 
from  direct  violence.  C.B.  Ball,  an  Irish  surgeon,  has,  hoAvever,  collected 
several  cases  in  which  the  base  of  the  skull  was  driven  in,  and  the  condyle 
of  the  jaw  impacted  in  the  opening,  by  force  transmitted  through  the  lower 
maxilla. 

Symptoms  of  Fractured  Skull. — A  Simple  Fissured  Fracture  of  the 
vault  of  the  skull  presents  no  symptoms  which  can  b(!  considered  diag- 
nostic. If  there  be  an  external  wound,  the  line  of  fracture  can  be  usually 
recognized,  though  a  mistake  has  arisen,  even  under  these  circumstances, 
from  an  abnormal  position  of  one  of  the  cranial  sutures.  Fissured  fracture 
may  be  followed  by  the  effusion  of  cerebro-spinal  fluid,  forming  a  fluctuat- 
ing tumor  beneath  the  scalp,  known  as  traumatic  cephalhydrocele.  Dr. 

1  Other  subdivisions  are  sometimes  made,  such  as  the  starred  fracture,  and  the 
camerated fracture  (a  form  of  the  depressed  variety). 
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Conner  has  collected  22  cases  of  this  rare  complication,  including  two  ob- 
served by  himself. 

Fracture  with  Displacement,  if  compound,  is  readily  recognized ;  but 
if  unaccompanied  by  an  external  wound,  may,  as  already  mentioned,  be 
confounded  with  a  simple  scalp-contusion  (p.  321).  In  some  rare  instances 
the  displacement  is  outwards,  but  much  more  commonly  inwards,  consti- 
tuting the  ordinary  depressed  fracture  of  the  skull.  The  displacement  in 
the  impacted  fracture  is  slight,  the  depression  being  less  than  the  thickness 
of  the  skull ;  in  the  non-impacted,  variety  it  is  usually  much  greater,  frag- 
ments being  often  deeply  imbedded  in  the  substance  of  the  brain  itself 

Fracture  of  the  Base  of  the  Skull  may  be  suspected  in  any  obscure  case 
of  injury  to  the  head,  which  presents  marked  brain  symptoms ;  and  there 
are  two  signs  in  particular,  which,  though  they  cannot  perhaps  be  con- 
sidered pathognomonic,  are  unquestionably  very  significant,  and  render 
the  existence  of  fracture  at  least  extremely  probable.  These  signs  are  the 
occurrence  of  intra-orbital  ecchymosis  and  of  bloody  and  tvatery  discharges 
from  the  ear. 

1.  Fracture,  involving  the  anterior  fossa  of  the  base  of  the  skull,  may 
cause  hemorrhage  from  the  nose,  or  into  the  deep  parts  of  the  orbit.  The 
blood  may  flow  backwards  through  the  posterior  nares  into  the  mouth, 
and,  being  swallowed,  may  subsequently  cause  htematemesis,  giving  rise 
to  a  suspicion  that  some  lesion  of  the  abdominal  viscera  may  have  occurred. 
Hemorrhage  into  the  orbit  and  areolar  tissue  of  the  eyelids,  constituting 
in  the  former  position  what  is  known  as  Intra-orbital  Ecchymosis,  is 
commonly  considered  as  presumptive  evidence  of  the  existence  of  fracture 
of  the  anterior  fossa,  though  this  symptom  may,  of  course,  be  due  to  the 
giving  way  of  a  bloodvessel,  without  lesion  of  the  bony  structures,  and 
may  even,  as  pointed  out  by  Lucas,  result  from  a  superficial  injury,  the 
blood  passing  backwards  from  the  eyelids  to  the  conjunctival  ocular  tis- 
sues. This  form  of  ecchymosis  may,  however,  be  distinguished  from  the 
subconjunctival  and  subcutaneous  palpebral  ecch3anosis  which  constitutes 
the  ordinary  "black  eye,"  by  the  fact  that  it  is  unaccompanied  by  contu- 
sion of  the  superficial  structures,  and  that  it  is  not  a  primary  phenomenon; 
it  is,  indeed,  caused  by  the  gradual  leakage  of  blood  from  within  (the  sub- 
conjunctival tissue  being  involved  before  the  eyelids),  and  frequently  does 
not  reach  its  point  of  greatest  intensity  until  several  days  after  the  time  of 
injury.  The  hemorrhage  is  usually  venous,  probably  resulting  from  lace- 
ration of  the  cavernous  sinus,  though  it  may  be  arterial,  going  on  to  the 
formation  of  a  circumscribed  traumatic  aneurism,  and  eventually  requiring 
ligation  of  the  carotid  artery — an  operation  which  has  been  successfully 
resorted  to  under  such  circumstances  by  Busk,  Scott,  and  others. 

2.  Hemorrhage  f  rom  the  Ears  cannot,  of  itself,  be  considered  a  sign  of 
much  importance,  as  it  may  arise  from  any  injury  which  ruptures  the 
membrane  of  the  tympanum,  without  necessarily  implying  the  existence 
of  fracture.  If,  however,  it  be  profuse  and  long  continued,  the  blood 
which  remains  in  the  meatus  pulsating,  and  other'  symptoms  of  cerebral 
injury  being  simultaneously  present,  it  becomes  probable  that  a  fracture  of 
the  petrous  portion  of  the  temporal  bone  has  occurred,  and  that  the  blood 
proceeds  from  one  of  the  large  venous  sinuses  in  that  neghborhood. 

The  occurrence  of  a  Discharge  of  Thin  Watery  Fluid  from  the  ear  or 
nose,  or  through  a  wound  of  the  scalp,  is  very  significant  of  fracture ;  this 
discharge  appears,  in  most  cases,  to  be  due  to  the  escape  of  cerebro-spinal 
fluid,  though  instances  have  occurred  in  which  the  secretion  of  the  tym- 
panic cavity,  and  even  saliva  (leaking  backwards  through  a  perforation  of 
the  meatus,  produced  by  the  fragment  of  a  broken  jaw),  have  been  mis- 
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Fig.  170. 


taken  for  the  characteristic  discharge  of  fracture  at  the  base  of  the  skull.  If, 
however,  a  profuse  watery  discharge  occur  from  the  ear  immediately  after 
the  accident,  or  if  it  follow  a  profuse  and  continued  aural  hemorrhage,  there 
can  be  little  doubt  that  the  cerebro-spinal  fluid  is  indeed  escaping,  and  that 
a  fracture,  therefore,  is  necessarily  present.*  Watery  discharge  from  the 
nose  is,  of  course,  much  less  significant,  and  as  an  accompaniment  of  frac- 
ture is  less  often  met  with  than  that  from  the  ear.  Compound  fracture  of 
any  part  of  the  cranial  vault  nuvy  l)e 
attended  by  a  discharge  of  cerebro- 
spinal fluid,  provided  that  there  be  a 
communication  between  the  external 
wound  and  the  sub-arachnoid  cavity. 

It  is  stated  by  Robert,  who  has 
given  much  attention  to  this  subject, 
that  cases  of  fracture  accompanied  with 
discharge  of  cerebro-spinal  fluid  are 
always  fatal ;  this  is  probably  a  mis- 
take, for  several  well-authenticated 
cases  are  on  record,  in  which  recovery 
has  taken  place  in  spite  of  the  occur- 
rence of  these  discharges,  though,  of 
course,  in  any  case  which  recovers, 
there  is  always  the  possibility  of  an 
error  having  been  made  in  the  diagno- 
sis. A  sudden  cessation  of  the  watery 
discharge  is  apt  to  be  quickly  followed 
by  fatal  coma. 

Prognosis. — As  far  as  the  injury  to 
the  bone  is  concerned,  there  is  very 
little  risk  from  fracture  of  the  skull ; 
osseous  union  commonly  occurs  with- 
out difficulty,  unless  there  has  been 
loss  of  substance,  in  which  case  the 
gap  is  filled  by  means  of  a  firm  and 
dense  membrane,  as  shown  in  Fig.  110, 
from  a  photograph  kindly  sent  me  by 
Dr.  Charles  E.  Slocum,  of  Defiance,  Ohio.  If  necrosis  takes  place,  the 
sequestrum  is  thrown  off  by  a  process  of  exfoliation,  and  if  both  tables  of 
the  skull  are  involved,  the  dura  mater  may  be  seen  covered  with  healthy 
granulations,  and  pulsating  at  the  bottom  of  the  wound.  Very  large  por- 
tions of  the  skull  may  be  lost,  either  at  the  time  of  the  accident,  or  at  a 
later  period  by  necrosis,  without  injury  to  the  patient ;  and,  indeed  (para- 
doxical as  it  may  seem),  those  cases  often  appear  to  do  best  in  which  the 
skull  has  suff"ered  most  extensively,  the  force  of  the  blow  or  other  injury 
spending  itself,  as  it  were,  upon  the  bone,  and  the  brain  escaping  with 
comparatively  little  harm.  The  danger  in  any  case  of  fractured  skull  de- 
pends upon  the  amount  of  injury  done  to  the  cranial  contents,  this  injury 
consisting  in  contusion,  laceration,  and  subsequent  inflammation,  conditions 
which  have  already  been  considered. 

Treatment. — The  treatment  of  a  fracture  of  the  skull  must  have  reference 
to  the  condition  of  the  cranial  contents.  The  question  of  trephining  in  these 
cases  will  be  most  conveniently  considered  hereafter  ;  after  the  operation,  if 


Fracture  of  skuU  with  preat  loss  of  sub- 
stance. (From  a  patient  under  the  care  of  Dr. 
Charles  E.  Slocum.) 


1  Roser,  however,  believes  that,  if  the  meninges  be  ruptured,  cerebro-spinal  fluid 
may  leak  through  the  pores  of  the  cranial  bones  without  these  being  broken. 
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it  be  resorted  to,  or  in  cases  in  which  operative  measures  are  not  required, 
the  treatment  should  be  conducted  on  the  principles  already  laid  down  for 
the  management  of  cerebral  contusion  and  laceration,  and  traumatic  ence- 
phalitis. "Cold  to  the  head,  opium,  purgatives,  liquid  food,  calomel  (in 
cases  of  arachnitis),  with  perhaps  blisters  or  local  bloodletting,  if  coma  be 
threatened,  will  be  found  the  most  useful  remedies  in  the  majority  of  these 
cases.  In  cases  of  compound  fracture,  loose  fragments  and  foreign  bodies 
should  be  removed,  if  possible,  and  depressed  but  adherent  portions  of  skull 
elevated,  provided  that  this  can  be  effected  without  too  much  disturbance. 
The  danger  is,  however,  less  from  compression  than  from  inflammation,  and 
hence  rough  handling  or  careless  prol)ing  of  the  brain  must  be  rigorously 
avoided.  Dr.  H.  R.  Wharton's  statistics  show  very  clearly  that  the  prog- 
nosis is  much  better  when  foreign  bodies  are  removed  than  when  they  are 
allowed  to  remain;  but  then  the  cases  in  which  it  is  possible  to  remove 
them  are  those  in  which  the  injury  is  comparatively  slight  and  superficial. 

Injuries  of  the  Cranial  Contents. 

Wounds  of  the  Brain  and  Meninges — The  brain  or  its  membranes 
may  be  wounded,  and  portions  of  the  cerebral  mass  itself  driven  out  of  the 
skull  in  cases  of  fracture,  recovery  yet  ensuing;  it  is  indeed  surprising  to 
see  what  serious  wounds  may  occasionally  be  inflicted  upon  the  brain  and 
its  membranes,  without  a  fatal  result.  I  saw,  at  Cuyler  U.  S.  A.  Hospital, 
a  soldier  who  had  survived  a  perforating  gunshot  fracture  of  the  skull,  and 
Dr.  O'Callaghan  gives  the  case  of  an  officer,  who  lived  seven  years  with 
the  breech  of  a  fowling-piece  within  his  cranium;  perhaps,  however,  the 
most  I'emarkable  cases  on  record,  of  recovery  after  wound  of  the  brain,  are 
those  narrated  by  Dr.  Harlow  and  Prof.  Bigelow,  and  by  Dr.  Jewett ;  in 
the  former  case  an  iron  bar,  three  and  a  half  feet  long,  and  weighing  thirteen 
pounds,  passed  through  the  head,  and  in  the  latter,  a  somewhat  similar 
injury  was  produced  by  a  gas-pipe. 

The  symptoms  and  progyiosis  of  brain  Avounds  will  of  course  vary  with 
the  particular  part  involved.  Lesion  of  the  optic  tract  may  cause  blind- 
ness ;  or  a  wound  in  the  neighborhood  of  the  fourth  ventricle,  saccharine 
diabetes.  Wounds  of  the  base  of  the  brain  are  more  dangerous,  and  more 
quickly  fatal,  than  those  of  its  convexity.  The  treatment  of  "brain  wounds 
consists  in  the  adoption  of  the  measures  which  have  already  been  so  often 
referred  to,  as  appropriate  in  all  cases  of  injury  to  the  contents  of  the 
cranium. 

Hernia  Cerebri — Under  this  name  have  been  included  several  distinct 
conditions,  which  have  merely  in  common  the  protrusion  of  a  fungous- 
looking  mass  through  an  opening  in  the  skull.  This  mass  may  be  merely 
a  collection  of  coagulated  blood,  or  may  consist  of  exuberant  granulations, 
proceeding  from  the  dura  mater  or  from  the  wounded  brain  itself,  but  the 
true  hernia  cerebri  consists  of  softened  and  disintegrated  brain  matter, 
mixed  with  lymph,  pus,  and  blood.  The  mass  projects  through  the  dura 
mater  and  skull,  and  the  superficial  portions,  which  slough  and  are  cast  off, 
are  usually  replaced  by  fresh  protrusions,  until  the  patient  dies  exhausted. 
More  rarely  the  patient  may  recover,  the  whole  projecting  mass  being  dis- 
integrated and  removed,  or  slowly  shrinking  without  the  occurrence  of 
sloughing.  It  was  taught  by  Guthrie  that  hernia  cerebri  was  more  likely 
to  occur  through  small  openings  in  the  skull,  than  through  large  apertures. 
This  view,  however,  is  not  confirmed  by  the  experience  of  all  observers, 
and  the  occurrence  of  the  affection  appears  to  depend  more  upon  the  condi- 
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tioii  of  the  brain,  than  upon  that  of  the  skull.  Hernia  cerebri  usually 
manifests  itself  in  the  course  of  the  first  or  second  week  of  the  injury,  the 
period  varyin<>-  with  that  of  the  development  of  cerebritis.  The  treatment 
is  that  of  encephalitis  in  general.  I  doubt  if  advantage  can  be  obtained 
from  any  local  treatment,  though  it  is  said  that  in  the  early  stages  .^light 
pressure  has  proved  useful.  Avulsion,  excision,  and  ligation  are  all  to  be 
reprobated,  as  more  apt  to  add  fresh  irritation  than  to  be  productive  of 
benefit.  As  the  affection  seems  often  to  result  from  the  imbedding  of 
spicula  of  bone  in  the  brain,  Ave  should  be  careful  to  remove  all  loose  frag- 
ments that  can  be  detected;  while,  on  the  other  hand,  as  hernia  cerebri 
cannot  occur  without  wound  of  the  dura  mater,  this  membrane  should  be 
scrupulously  respected  in  all  our  operations  upon  the  skull. 

Trephining  in  Injuries  of  the  Head. 

The  objects  sought  to  be  gained  by  the  use  of  the  ti'ephine  are  the  removal 
o  f  compression,  whether  caused  by  extravasation,  by  displaced  bone,  or  by 
the  presence  of  pus,  and  the  preventioyi  of  inflammation ,  by  the  removal 
of  foreign  bodies,  such  as  sharp  spicula  of  bone,  musket-balls,  etc.  Tre- 
phining is  also  occasionally  employed  in  the  treatment  of  epilepsy,  when 
it  appears  probable  that  the  disease  is  caused  by  a  morbid  condition  of  the 
skull.  Sedillot  recommends  trephining  as  a  propliylactic  in  many  cases 
of  fractured  skull,  but  his  views  are  not  shared  by  surgeons  generally. 

Trephining  for  Extravasation. — If  it  were  possible  to  be  sure 
that  the  seat  of  extravasation  was  between  the  brain  and  dura  mater,  and 
that  there  were  no  other  lesions,  operative  interference  might  be  employed 
with  some  hope  of  benefit.  When  it  is  remembered,  however,  that  the 
seat  of  extravasation  can  very  rarely  be  determined,  and  that  these  cases  are 
almost  invariably  complicated  Avith  grave  injury  of  the  brain  substance,  it 
ceases  to  be  a  matter  of  surprise  that,  as  Mr.  Hutchinson  puts  it,  "  the 
modern  annals  of  surgery  do  not  .  .  .  contain  any  cases  in  which  life 
has  been  saved  by  trephining  for  this  state  of  things."  There  are,  indeed, 
a  few  cases  on  record,  in  Avhich  blood  has  been  evacuated  from  between 
the  dura  mater  and  skull,  or  even  from  the  cavity  of  the  arachnoid,  the 
patients  recovering,  and  Kronlein  has  recorded  a  case  of  successful  trephin- 
ing for  depressed  fracture  with  rupture  of  the  middle  meningeal  artery  ; 
but  in  the  immense  majority  of  instances,  the  operation,  which  is  now 
seldom  performed  under  these  circumstances,  has  been  useless,  or  has  even 
hastened  death.  Hence,  I  cannot  but  think  that,  as  a  rule,  the  surgeon 
will  do  wisely  to  abstain  from  the  use  of  the  trephine  in  these  cases,  relying 
upon  medical  treatment,  as  in  dealing  with  ordinary  apoplexy.  If  the 
trephine  be  employed,  a  large  circle  of  bone  should  be  removed,  in  order  to 
give  room  for  the  evacuation  of  coagula,  and  to  afford  a  fair  opportunity 
to  secure  any  vessel  that  may  be  found  bleeding. 

Trephining  for  Depressed  Bone — Probably  few  surgeons,  at  the 
present  day,  would  think  of  operating  in  a  case  of  Simple  Depressed  Frac- 
ture, without  symptoms  of  compression.  Even  if  there  be  such  symp- 
toms, the  advantages  to  be  derived  from  trephining  are,  at  least,  very 
problematical,  for  (1)  the  symptoms,  if  due  to  the  deprcissed  bone,  wiJl 
probably  pass  off  by  the  brain  accustoming  itself  to  the  pressure;  and  (2) 
if  the  compression  persist,  it  will,  most  probably,  be  found  to  be  due  to 
extravasation  from  laceration  of  the  brain  itself,  a  condition  which  evidently 
would  not  be  benefited  by  trephining.    Indeed,  Hutchinson  goes  so  far  as 
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to  consider  compression  of  the  brain  as  the  result  of  depressed  fracture  "an 
imaginary  state,"  and  declares  that  he  has  "never  seen  a  case  in  which 
there  seemed  definite  reason  to  think  that  depression  produced  symptoms." 
Although  the  rule  is  still  given,  in  most  of  our  surgical  works,  that  tre- 
phining is  indicated  in  simple  fracture  accompanied  with  marked  symp- 
toms, there  can  be  no  doubt  that  most  surgeons  of  large  experience  are 
averse  to  operating  in  these  cases ;  and  for  my  own  part,  I  can  only  say 
that  I  have  never  seen  a  case  of  this  kind  in  which  I  thought  the  use  of  the 
trephine  justifiable,  nor  an  autopsy  which  showed  that  the  operation  could 
possibly  have  saved  life. 

With  regard  to  Compound  Depressed  Fractures,  it  seems  to  me  that 
the  course  to  be  pursued  should  vary,  according  as  they  are  or  are  not  im- 
pacted. In  an  impacted  fracture,  the  depression  is  necessarily  inconsider- 
able, and  if  symptoms  of  compression  are  present  in  such  a  case,  they  are 
due  to  extravasation  or  laceration,  and  not  to  the  depression ;  moreover, 
the  impaction  prevents  the  access  of  air  to  the  cranial  contents,  and  thus 
lessens  the  risk  of  disorganizing  inflammation  following  the  injury.  Hence, 
in  impacted  fracture,  though  compound  and  depressed,  I  would  not  advise 
an  operation,  even  if  symptoms  of  compression  were  present.  For  one 
case  like  Keate's,  in  which  by  a  happy  accident  the  operator  might  dis- 
cover a  wound  of  a  large  artery,  and  thus  relieve  the  compression,  there 
are  many  cases  in  which  trephining  could  be  productive  of  no  benefit,  but 
would,  by  admitting  the  atmosphere,  seriousl}^  complicate  the  prospects  of 
recovery.  If,  however,  in  a  case  of  compound  impacted  fracture,  convul- 
sions or  other  symptoms  of  cerebral  irritation  should  come  on  at  a  later 
period,  the  surgeon  should  explore  the  wound,  and,  if  it  should  appear  that 
suppuration  had  occurred  beneath  the  seat  of  fracture,  might  properly  apply 
the  trephine,  as  I  have  myself  done  with  advantage  under  these  circum- 
stances. In  the  case  of  a  non-impacted  fracture,  the  rule  has  already  been 
given,  to  remove  the  loose  fragments,  and  elevate  the  remainder.  In  most 
cases  this  can  readily  be  done  by  means  of  the  elevator  and  forceps,  with- 
out enlarging  the  opening  in  the  skull.  If,  however,  the 
aperture  be  too  small  to  admit  of  safe  manipulation,  there 
can  be  no  objection  to  enlarging  it,  either  with  a  Hey's  saw, 
with  cutting  pliers,  or  with  a  small  trephine.  The  risks  of 
atmospheric  contact  are  unavoidable  in  such  a  case  as  this, 
and  the  best  that  the  surgeon  can  do  is  to  clear  the  wound  as 
well  as  possible,  by  the  removal  of  osseous  spicula  and  for- 
eign bodies.  It  will  thus  be  seen  that  I  would  restrict  the 
use  of  the  trephine  within  very  narrow  limits ;  it  is  not  to 
be  used  with  the  idea  of  relieving  compression,  nor  with  the 
idea  that  there  is  any  special  virtue  in  the  operation,  to  pre- 
vent encephalitis.  The  trephine  should  be  used  merely  as 
Hey's  saw  is  used,  mechanically,  to  enlarge  an  opening  which 
would  be  otherwise  too  small  to  allow  the  surgeon  to  carry 
out  plain  therapeutic  indications.  The  surgeon  should  cau- 
tiously explore  every  compound  non-impacted  fracture,  and 
if  there  be  loose  spicula,  remove  them,  whether  there  be 
symptoms  of  compression  or  not.  As  the  inner  table  is 
often  more  extensively  involved  than  the  outer  table  (espe- 
cially in  punctured  fractures),  it  may  be  necessary  slightly 
to  enlarge  the  opening  in  the  skull  in  order  to  remove  these 
spicula,  and  this  enlargement  may  be  done  with  or  without 
Hey's  Saw.  the  trephine,  according  to  the  nature  of  the  case.  All  this 
must  be  accomplished,  however,  with  the  utmost  caution 
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and  gentleness ;  and  I  believe,  with  Brodie,  that  it  is  better  to  leave,  im- 
bedded in  the  brain,  a  foreign  body,  or  even  a  fragment  of  bone,  than  to 
add  to  existing  irritation  by  reckless  attempts  at  its  removal. 

Trephining  for  Intra-cranial  Suppuration  Some  years  ago, 

under  the  influence  of  the  teaching  and  example  of  the  celebrated  Percival 
Pott,  this  operation  was  more  frequently  resorted  to  than  it  is  at  the  present 
day.  As  we  have  already  seen,  there  is,  in  the  large  majority  of  cases,  no 
symptom  which  renders  it  certain  that  pus  is  present;  and,  as  Hutchinson 
remarks,  if  we  adopt  the  rule  of  trephining  in  all  cases  in  which,  after 
bruise  or  fracture  of  the  skull,  the  patient  has  become  hemiplegic  or  coma- 
tose, with  inflammatory  symptoms,  we  will  operate  in  twenty  cases  of 
arachnitis,  for  one  in  Avhich  we  will  find  any  pus  to  be  evacuated;  while 
even  if  pus  be  found,  and  q^an  be  removed,  in  the  immense  majority  of  cases 
arachnitis  will  coexist,  and  cause  d(>ath  in  spite  of  the  operation.  "I  have 
repeatedh","  says  Hewett,  "  .'ieen  the  trephine  applied  under  such  circum- 
stances, and  matter  evacuated,  but  without  any  permanent  benefit.  Indeed, 
the  successful  issue  of  a  case  of  trephining  for  matter  between  the  bone  and 
dura  mater  is,  I  believe,  all  but  unknown  to  surgeons  of  our  own  time." 
When  the  chances  of  a  successful  issue  after  operative  measures  are  so 
slight,  the  surgeon  will,  I  think,  in  most  cases,  do  wisely  to  abstain  from 
the  operation ;'  more  especially  as  these  cases  will  occasionally  recover,  at 
least  temporarily,  under  expectant  treatment.  Even  if  pus  be  present,  it 
is  impossible  to  know  that  it  is  within  reach,  and  cerebral  abscess  may 
continue  for  man}^  years,  producing  little  or  no  disturbance;  while,  though 
recovery  has  occasionally  followed  trephining  under  these  circumstances,'^ 
the  operation  has  in  other  cases  but  superadded  a  new  injury  to  those  already 
existing.  Chassaignac  has  proposed  to  trephine  as  a  prophylactic  against 
pyaemia,  in  cases  of  contused  skull;  but  the  operation  is  surely  not  justi- 
fied, either  by  experience,  or  by  what  we  know  of  the  etiology  of  the  affec- 
tion meant  to  be  prevented. 

Trephining  for  Epilepsy  With  reorard  to  trephining  for  epi- 
lepsy, I  can  only  say  that  I  consider  the  operation  usually  unadvisable.^  Its 
risks  are  not  inconsiderable,  16  out  of  72  cases  collected  by  Billings,  and 
28  out  of  145  collected  by  Echeverria,  having  proved  fatal;*  and  when  Ave 
remember  the  well-known  fact  that  epilepsy  is  apparently  and  temporarily 
curable  by  very  various  remedies,  which  have  at  least  the  merit  of  being 
harmless,  we  should  pause  before  recommending  an  operation  which  may 
not  improbably  itself  cause  death,  and  of  which  the  prospective  benefits,  as 
regards  permanence,  are  certainly  doubtful. 

Cerebral    Localization  Broca,    Lucas-Championniere,  Seguin, 

Nancrede,  and  others,  have  given  rules  for  selecting  the  point  of  trephining, 
in  cerebral  injuries,  by  "localizing"  the  seat  of  lesion.  Without  going  into 
all  the  details  of  the  subject  (which  may  be  found  well  worked  out  in  Dr. 

>  Unless,  as  in  cases  successfully  trephined  by  P.  H.  Watson,  N.  R.  Smith,  and 
Cras,  an  orifice  in  the  skull  should  plainly  communicate  with  an  intra-cranial  ab- 
scess. Under  such  circumstances,  if  the  opening  were  insufficient,  the  operation 
would  of  course  be  indicated. 

2  See  page  330. 

'  According  to  Broca,  in  epilepsy  from  cranial  injury,  the  temperature  is  raised 
upon  the  aflfected  side ;  hence,  if  the  temperature  be  highest  on  the  uninjured  side, 
then  epilepsy  is  not  due  to  traumatic  causes,  and  will  not  be  relieved  by  an  operation. 

*  Dr.  W.  T.  Briggs  claims  remarkable  success  in  trepiiining  for  epilepsy,  having 
cured  25  and  lost  but  1  case  among  30. 
22 
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Nancrede's  article  on  Injuries  of  the  Head,  in  the  fifth  volume  of  the  Inter- 
natioytal  Encyclopaedia  of  Siirgei^y),  I  may  say  that  the  cerebral  centres 
of  interest  to  surgeons  in  regard  to  operative  measures,  are  those  in  the 
immediate  neighborhood  of  the  sulcus  which  separates  the  frontal  from 
the  parietal  lobe  of  the  cerebrum — the  sulcus  of  Rolando.  If  there  be 
paralysis  of  both  lower  limbs,  the  trephine  should  be  applied  over  the 
uppermost  portion  of  this  sulcus  (of  course  on  the  side  of  injury);  in  case 
of  hemiplegia,  over  the  upper  and  middle  portions,  on  the  side  opposite  to 
that  which  is  paralyzed  ;  when  the  pals}^  involves  the  face  and  upper  ex- 
tremity, over  the  lower  third  of  the  sulcus  and  a  little  in  front ;  in  paraly- 
sis of  the  arm  with  aphasia,  below  and  in  front  of  the  sulcus;  and  in  palsy 
limited  to  the  face,  with  aphasia,  clearly  in  front  of  the  sulcus,  and  below 
its  lowest  point. 

In  order  to  mark  the  line  of  the  sulcus  of  Rolando  on  the  scalp,  the  first 
point  is  to  determine  the  position  of  the  bregma  or  point  of  junction  of  the 

frontal  and  two  parietal  bones.    This  can  often 
Fig.  172.  be  felt  through  the  skin,  but  if  not,  it  can  be 

found  by  applying-  Broca's  "flexible  square," 
as  in  Fig.  172,  taking  care  that  the  head  is  so 
placed  as  to  make  the  line  joining  the  alveolus 
of  the  upper  jaw  and  the  condyle  of  the  lower 
jaw  horizontal.    The  square  is  provided  with 
a  plug,  just  behind  the  junction  of  its  limbs,  to 
be  introduced  into  the  external  auditory  mea- 
tus, and,  the  horizontal  limb  then  passing  below 
the  columna  nasi,  the  bregma  will  be  found  in 
the  median  line  of  the  skull,  at  the  posterior 
edge  of  the  vertical  limb.     Measuring  back- 
wards from  this  point  5.5  centimetres  (or  only 
5,  if  the  patient  he  a  woman),  the  surgeon  has 
the  position  of  the  upper  end  of  the  sulcus  of 
Rolando ;  to  find  the  lower  end,  he  draws  a 
Flexible  square  applied.  {Aft<-r     line  horizontally  backwards  7  centimetres  from 
LucAs-CHAMPioNNiiiBE.)         thc  cxtcmal  angular  process  of  the  fi'ontal 
bone,  at  the  beginning  of  the  temporal  ridge, 
and  then  another  line  at  right  angles  to  this,  and  at  its  posterior  extremity, 
3  centimetres  upwards.    Joining  the  two  points  thus  formed,  the  course  of 
the  sulcus  of  Rolando  is  indicated  with  sufficient  accuracy  for  all  operative 
purposes.    An  easier  method  of  finding  the  upper  end  of  the  sulcus  is  sug- 
gested by  A.  W.  Hare,  who  from  experiments  on  eleven  heads  finds  that  the 
distance  from  the  glabella  to  the  upper  extremity  of  the  sulcus  of  Rolando 
is  just  55.7  per  cent,  of  the  entire  distance  from  the  glabella  to  the  exter- 
nal occipital  protuberance.' 

I  hope  that  I  may  be  pardoned  for  expressing  the  opinion  that,  although 
guided  by  " cerebral  localization,"  several  brilliant  operations  have  been 
performed  by  Macewen,  Godlee,  Nancrede,  and  other  surgeons,  yet,  upon 
the  whole,  these  interesting  investigations  have  thus  far  proved  more  in- 
genious than  practically  useful.  As  candidly  pointed  out  by  Dr.  Nancrede 
himself,  the  chief  gain  derived  from  them  "hitherto  has  been  in  showing 
that  in  certain  cases  operations  should  be  avoided ;  but  operations  would 
not  be  likely  to  be  undertaken  in  these  cases  by  surgeons  holding  the  con- 
servative views  of  trephining  which  I  have  endeavored  to  inculcate  in 
these  pages. 

'  Journal  of  Anatomy  ami  Physiology,  Jan.  1884. 
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Fig.  173. 


Operation  of  Trephining. — The  form  of  tnjphine  ordinarily  em- 
ployed is  shown  in  the  acconipanyini;-  illustration  (Fi<?.  173).  It  is  to  be 
applied  evenly  on  the  surface  of  the  skull,  with  the  centre-pin'  slightly  pro- 
jected, and  is  to  be  worked  cautiously  by  light  turns  of  the  wrist  from  left 
to  right  and  from  right  to  left,  until  a  groove  is  formed,  w^hen  the  centre- 
pin  must  be  withdrawn,  lest  it  puncture  the 
skull  and  wound  the  dura  mater.  The  sur- 
geon then  proceeds  slowly  and  gently,  brush- 
ing away  the  bone-dust,  from  time  to  time, 
and  testing  the  progress  madcj  by  means  of  a 
fine  probe  or  toothpick.  When  the  diploii  is 
reached  (if  there  be  any),  the  trephine  works 
more  freely,  and  blood  escapes  with  the  bone- 
dust.  As  the  inner  table  is  approached,  the 
surgeon  must  renew  his  precautions,  lest  un- 
due pressure,  or  an  accidental  slip  of  the 
instrument,  should  wound  the  dura  mater, 
an  occurrence  which  would  be  very  apt  to 
prove  fatal.  The  disk  of  bone  which  has 
been  separated  will  often  come  away  in  the 
crown  of  the  trephine,  or  may  otherwise  be 
readily  removed  with  the  elevator  (Fig.  174) 
and  forceps.  If  the  external  wound  be  not 
large  enough  to  allow  the  application  of  the  trephine,  more  room  may  be 
afforded  by  means  of  a  crucial  or  X  incision,  the  flaps  of  the  scalp  being 
held  out  of  the  way,  and  carefully  replaced  when  the  operation  is  com- 


Coiiiiuon  trephine. 


Fig.  174. 


Different  forms  of  elevator. 


pleted.  The  wound  should  then  be  lightly  dressed,  and  the  constitutional 
treatment  of  the  patient  carried  out  in  accordance  with  the  principles 
already  laid  down  for  the  management  of  cerebral  injuries.  There  are  cer- 
tain regions  of  the  skull  to  which  the  trephine  should  not  be  appli(!d,  if  it 
can  be  avoided  ;  these  are  the  various  sutures,  the  lines  of  the  large  venous 
sinuses,  the  anterior  inferior  angle  of  the  parietal  bone  (where  there  would 
be  risk  of  wounding  the  middle  meningeal  artery),  and  the  frontal  sinus; 
if  it  should  be  necessary  to  operate  in  the  latter  situation,  the  outer  table 
should  be  removed  with  a  large  trephine,  and  the  inner  table  with  a  smaller 
instrument.  Should  one  of  the  large  sinuses  be  unfortunately  wounded,  a 
compress  should  be  applied,  being  insinuated,  if  necessary,  between  the 
skull  and  dura  mater ;  though  ligation  has  been  occasionally  practised 
under  these  circumstances,  it  is  attended  with  difficulty,  and  the  delay  in 
attempting  it  has  sometimes  proved  fatal. 

The  Conical  Trephine  (Fig.  1*75)  is  an  old  instrument,  the  use  of 

'  If  the  use  of  the  centre-pin  be  undesirable,  the  crown  of  the  trephine  maybe 
steadied  by  applying  it  tlirough  a  piece  of  perforated  pasteboard,  as  suggested  by  Dr. 
P.  H.  Watson,  of  Edinburgh. 
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which  has  been,  in  modern  times,  revived  by  Gait,  of  Virp^inia.  It  has  the 
advantao-e  over  the  common  instrument,  that  its  peculiar  shape  prevents 
the  possibilitv  of  its  unexpectedly  plung-in<^-  into  the  brain  ;  it,  however, 
has  the  disadvantaj^e  that  it  divides  the  skull  obliquely,  and  thereby  exposes 
the  part  to  p-reater  risk  of  necrosis.  , ,  ^, 

The  results  of  the  operation  of  trephining-  are  very  unfavorable,  the  pro- 
portion of  recoveries  having  been  in  the  Now  York  Hospital  only  about  1 
in  4,  and  in  University  College  Hospital  (London)  1  in 
3,  while  in  Paris  almost  every  case  operated  on  of  late 
years,  has,  according  to  Nelaton,  proved  fatal.  I  have 
myself  been  compelled  to  trephine  in  11  cases,  but  in 
only  1  has  the  operation  been  followed  by  permanent 
recovery.  The  majority  of  deaths  after  trephining  are, 
howevei',  due,  not  to  the  operation,  but  to  cerebral  lesions 
on  which  the  operation  could  have  no  effect,  so  that  sta- 
tistics are  yet  wanting  to  show  the  absolute  mortality  of 
the  operative  procedure.  In  only  one  of  my  own  eleven 
cases  did  the  operation  seem  to  hasten  death,  while  in 
two  which  ultimately  proved  fatal  great  relief  was 
afforded,  and  life  was  prolonged  for  several  weeks.  One 
case  ended  in  complete  recovery,  and  in  the  remaining 
seven  the  effect  of  the  operation  appeared  to  be  entirely 
indiff"erent.  During  our  late  war,  227  terminated  cases 
of  trephining  gave  120  deaths  and  101  recoveries;  451 
cases  of  removal  of  splinters  or  elevation  of  fragments, 
without  trephining,  gave  176  .deaths  and  275  recove- 
ries ;  while  3447  cases  treated  by  expectancy  gave  2159 
deaths  and  only  1288  recoveries.  (Otis.)  As,  how- 
ever, the  latter  group  of  cases  contained  almost  all  the 
instances  of  penetrating  and  perforating  fracture,  as 
well  as  those  which  proved  fatal  before  any  treatment 
could  be  adopted,  it  would  be  manifestly  unfair  to  found 
upon  these  statistics  any  argument  as  to  the  value  of 
the  operation  of  trephining. 

The  most  elaborate  statistics  of  trephining  yet  published  are  those  of  Dr. 
Bluhm,  who  has  collected  923  cases,  with  450  recoveries,  and  473  deaths, 
a  total  mortality  of  51.25  per  cent.  The  death-rate  varies  according  to  the 
period  at  which  the  operation  is  performed,  the  primary  cases  being  the 
most  fatal.  The  following  table  is  condensed  from  that  of  Dr.  Bluhm,  in 
Langenbeck's  Archives  (Vol.  XIX.,  Part.  3). 


Conical  trephine. 


Total. 

Recovered. 

Died. 

Mortality 
per  cent. 

Primary  ...... 

114 

51 

63 

55.26 

Secondary  ..... 

158 

94 

64 

39.24 

Late ...  .... 

59 

39 

20 

33.90 

Period  unknown  .... 

592 

266 

326 

55.07 

Aggregate  .... 

923 

450 

473 

51.25 

Perhaps  we  can  most  nearly  approach  a  correct  estimate  of  the  risks  of 
the  operation  itself,  by  considering  Billings's  and  Echeverria's  statistics, 
already  referred  to,  of  trephining  for  epilepsy.  In  these  cases  the  only 
traumatism,  to  borrow  a  Gallicism,  is  that  due  to  the  operation  itself,  and 
here  we  find  that  the  mortality  is  about  20  per  cent.    Walsham  puts  the 
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figures  still  lower,  giving-  the  mortality  of  "late  trephining"  as  only  10.6 
per  cent.  But  even  with  these  comparatively  small  death-rates,  it  behooves 
the  surgeon  to  be  very  cautious  not  unnecessarily  to  employ  an  operation 
which  of  itself  kills  one  out  of  every  five  or  ten  patients,  more  especially 
as,  upon  consideration  of  the  pathology  and  natural  history  of  brain  inju- 
ries, the  probability  of  benefit  from  the  operation  is  seen  to  be  limited  to 
an  exceedingly  small  number  of  cases. 


CHAPTER  XVI. 

INJURIES  OF  THE  BACK. 

Wounds  or  other  injuries  of  the  soft  tissues  of  the  back  present  no  pecu- 
liarities requiring  special  comment.  It  is,  indeed,  only  in  consequence  of 
the  liability  of  the  vertebral  column  and  its  important  contents  to  be  involved 
in  lesions  of  the  back,  that  injuries  of  this  region  acquire  the  interest  which 
they  possess  in  the  eyes  of  the  surgeon.  In  entering  upon  the  important 
subject  of  spinal  injuries,  I  shall  consider,  first,  the  traumatic  lesions  of  the 
spinal  cord  itself,  reserving  for  a  later  page  what  I  have  to  say  with  regard 
to  sprains,  fractures,  and  dislocations  of  the  vertebral  column. 

In.turies  of  the  Spinal  Cord. 

Concussion  of  the  Spinal  Cord.' — This  may  vary,  like  concussion 
of  the  brain,  from  the  slightest  jarring  or  shaking,  up  to  complete  dis- 
organization. Unlike  concussion  of  the  brain,  however,  it  is  very  seldom 
that  the  spinal  injury  is  so  severe  as  to  prove  immediately,  or  even  rapidly, 
fatal  (except  when  accompanied  by  fracture  or  dislocation),  death  as  a 
result  of  spinal  concussion  usually  occurring  after  a  considerable  interval, 
and  being  preceded  by  inflammation  of  the  spinal  meninges  or  of  the  cord 
itself,  or  by  progres.sive  softening  without  inflammatory  symptoms.  The 
reason  for  this  difference  is,  as  pointed  out  by  Lidell,  Shaw,  and  others, 
that  the  spinal  cord  floats  loosely  in  an  elastic  medium  (the  cerebro-spinal 
fluid),  and  is  therefore  not  as  readily  exposed  to  injury  as  the  brain,  which 
fits  comparatively  closely  to  its  bony  investment.  I  do  not  believe  it  pos- 
sible for  death  to  occur  from  concussion  of  the  spinal  cord,  without  lesions 
demonstrable  by  post-mortem  inspection.  Though  several  cases  have  been 
recorded  by  Boyer,  Frank,  and  others,  in  which  such  an  event  has  been 
supposed  to  occur,  it  is  probable  that,  with  the  more  accurate  means  of 
examination  Avhich  are  now  possessed,  positive  lesions  could  have  been  dis- 
covered. Death  may,  of  course,  occur  from  shock,  which  is  an  occasional 
complication  of  spinal  injuries;  or  from  concomitant  lesions  of  other  organs 
— lesions  which  may  readily  escape  detection,  if  attention  be  directed  chiefly 
to  the  condition  of  the  spine. The  post-mortem  appearances,  in  fatal  cases 

'  The  term  concussion  is  retained  from  motives  of  convenience.  It  is  not,  however, 
scientifically  coi'rect,  tlie  various  conditions  which  are  designated  by  the  term  con- 
cussion, being  really  instances  of  contusion,  partial  rupture  of  the  cord-fibres,  etc. 
See  remarks  on  Concussion  of  the  Bruin,  in  Chap.  XV. 

2  See,  in  connection  with  this  subject,  an  interesting  paper  by  Dr.  W.  Moxon,  on 
thrombosis  of  the  renal  vessels  througli  injury  to  the  lumbar  spine  {Guif  s-  Mosp-.  Re- 
jtorts,  3d  s.,  vol.  xiv.  pp.  99-111). 
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of  spinal  concussion,  may  be  classed  as  (1)  extravasation  of  blood — which 
may  occur  in  the  substance  of  the  cord  itself,  between  the  cord  and  its 
membranes,  or  between  the  latter  and  the  vertebral  column;  (2)  laceration 
of  the  membranes,  or  of  the  cord;  (3)  inflammatory  changes — meningitis 
or  myelitis — with  or  without  compression  of  the  cord  from  the  so-called 
products  of  inflammation,  lymph,  pus,  etc. ;  and  (4)  degeneration  of  the 
structure  of  the  cord,  without  any  evidences  of  pre-existing  inflammation. 

Hemorrhage  into  the  Vertebral  Canal  is  a  not  unfrequent  occur- 
rence in  severe  ca>es  of  spinal  injury.  If  in  small  amount,  it  may  give 
rise  to  but  transient  paralysis,  the  effused  blood  becoming  coagulated  and 
partially  absorbed,  and  the  compressed  cord  becoming  gradually  accus 
tomed  to  its  presence;  in  other  cases  it  may  remain  in  a  fluid  condition,  or 
may  possibly  be  clotted  and  subsequently  re-liquefied.  In  some  cases  it 
would  appear  that  slow  extravasation  may  continue  for  a  considerable 
period,  fatal  paralysis  not  coming  on  for  some  time  after  the  injury  (in  Mr. 
Heaviside's  case  nearly  a  year),  and  death  thus  resulting,  as  pointed  out 
by  Aston  Key,  from  the  cumulative  effect  of  spinal  compression.  I  do  not 
know  of  any  sign  by  which  the  surgeon  can  positively  determine  the  exact 
seat  of  extravasation  in  cases  of  spinal  hemorrhage;  in  the  majority  of 
instances  the  effused  blood  is  found  outside  of  the  membranes,  or  between 
the  latter  and  the  cord;  and  it  is  probably  in  one  of  these  positions  that 
extravasation  usually  occurs,  when  the  symptoms  are  slow  and  progressive 
in  their  development,  and  when  the  power  of  motion  is  more  affected  than 
that  of  sensation.  Extravasation  into  the  substance  of  the  cord  itself, 
would  probably  cause  instant  paralysis,  both  motor  and  sensory,  which 
might  be  permanent,  or  in  a  favorable  case  might  subsequently  disappear. 
This  is  the  most  plausible  explanation  of  the  symptoms  in  the  ren)arkab]e 
case  recorded  by  Hughes,  of  Dublin,  in  which  an  injury  of  the  cervical 
spine  caused  instant  but  temporary  loss  of  both  motion  and  sensation,  in 
the  lower  extremities,  followed  by  gradually  developed  but  long-persistent 
motor  paralysis,  in  the  upper  extremities.  Instant  loss  of  both  motion 
and  sen.'^ation,  if  temporary,  may  be  supposed  to  be  due  to  a  slight  hemor- 
rhage into  the  substance  of  the  cord  itself;  while  gradually  developed 
paralysis,  especially  affecting  the  motor  power,  may  be  reasonably  attri- 
buted to  hemorrhage  upon  the  surface  of  the  cord,  or  even  outside  of  the 
membranes.  The  upper  limit  of  paralysis  will,  of  course,  indicate  clearly 
the  height  at  which  the  extravasation  has  occurred. 

Laceration  or  Rupture  may  occur  in  the  spinal  membranes  (par- 
ticularly the  pia  mater,  allowing  a  hernia  of  the  medulla),  or  in  the  fibres 
of  the  spinal  cord  itself  These  lesions  are,  hoAvever,  more  frequentlv 
produced  by  violent  twistings  or  bendings,  or  by  fractures  or  dislocations 
of  the  spinal  column,  than  by  any  injury  to  which  the  term  concussion  can 
be  properly  applied. 

Inflammation  of  the  Spinal  Membranes  (Meningitis),  and 
of  the  Cord  (Myelitis),  are  very  frequent  secondary  occurrences  in 
cases  of  spinal  injury.  In  spinal  meningitis  there  is  great  congestion,  and 
often  effusion  of  serum,  or  formation  of  Ivmph  or  pus.  Myelitis  mav 
affect  the  whole  thickness  of  the  cord,  or  "^principally  the  gray  matter ; 
though,  if  consecutive  to  meningitis,  the  white  portion  mav  alone  be 
involved.  Inflammation  of  the  cord-sub.stance  is  commonlv  attended  with 
softenmg,  which  may  end  in  total  disappearance  of  the  nervous  structures  at 
the  part  affected— nothing  but  connective  tissue  remaining;  more  rarely 
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induration  occurs,  the  nervous  substance  being  increased  in  bulk,  and  of  a 
dull  whitish  color.  The  occurrence  of  inflammation,  in  cases  of  spinal 
injury,  is  attended  with  great  pain,  distressing  sensations,  as  of  a  cord  tied 
around  the  waist  or  limbs,  tetanic  spasms,  general  convulsions,  etc. 

Progressive  Disorganization  of  the  Cord  may  occur  as  the 
result  of  injury  to  the  spine,  without  the  manifestation  of  any  evidence  of 
inflammation,  either  during  life  or  upon  post-mortem  inspection.  Paralysis, 
both  motor  and  sensory,  sometimes  accompanied  with  muscular  rigidity, 
gradually  creeps  upwards,  until  death  ensues  from  interference  with  the 
respiratory  function.  The  autopsy  shows  diffused  white  softening  of  the 
spinal  cord,  without  evidence  of  either  meningitis  or  myelitis.  In  other 
instances  the  cord,  to  the  unaided  eye,  appears  perfectly  healthy,  though 
marked  changes  are  subsequently  discovered  by  careful  microscopic  inspec- 
tion (H.  C.  Bastian,  Med.-Chir.  Trans.,  vol.  1.  pp.  499-542). 

Wounds  of  the  Spinal  Cord — The  spinal  cord  may  be  wounded  by 
sharp-pointed  or  cutting  instruments,  by  pistol-balls,  etc.,  without  any,  or 
with  ver}'  slight  injury  to  the  vertebral  canal.  The  symptoms  of  such  a 
lesion  are  those  which  we  shall  presently  consider  as  common  to  all  spinal 
injuries,  though  there  may  be  some  modifications,  owing  to  the  greater 
limitation  of  the  injury  to  certain  parts  of  the  cord  than  in  cases  of  spinal 
concussion,  or  of  vertebral  fracture  or  dislocation  ;  thus,  while  in  the  latter 
classes  of  cases  paralysis  is  usually  bilateral,  and  involves  both  motion  and 
sensation,  in  cases  of  wound  of  the  cord  we  not  unfrequently  find  paralysis 
only  of  the  side  injui-ed,  as  in  instances  recorded  by  Vignes,  Peniston,  and 
others  ;  or  loss  of  motion  on  the  injured,  and  loss  of  sensation  on  the  oppo- 
site side,  as  in  cases  narrated  by  Boyer,  and  by  Hughlings  Jackson. 

Symptoms  of  Spinal  Injuries — The  following  account  of  the 
symptomatology  of  injuries  of  the  spine  is  to  be  understood  as  applying 
to  all  forms  of  injurv  in  which  the  cord  is  involved,  whether  the  vertebral 
column  itself  has  or  has  not  escaped;  as  we  shall  see  hereafter,  the  differ- 
ential diagnosis  of  the  various  forms  of  spinal  injury  is  often  impracticable, 
and  always  difficult,  a  fact  which  is  not  surprising  when  we  reflect  that  the 
rational  symptoms  are  the  same  in  the  various  forms  of  lesion.  I  shall  adopt 
the  classification  of  symptoms  which  I  employed  in  my  monograph  on  In- 
juries of  the  Spine,  published  in  1867,  and  which  is  pretty  much  the  same 
as  that  used  by  Brodie,  in  his  classical  paper  in  the  Medico- Chirurgical 
Transactions,  vol.  xx. 

Motor  Paralysis. — The  most  striking,  and  probably  the  most  constant, 
symptom  in  cases  of  spinal  injury,  is  paralysis  of  the  voluntary  muscles 
below  the  seat  of  lesion.  When  the  injury  is  below  the  second  lumbar 
vertebra,  there  may  be  no  paralysis,  or,  if  it  exist,  it  is  usuall}'  partial  and 
temporary,  the  spinal  cord  itself  not  usually  extending  below  this  point, 
and  the  cauda  equina  appearing  to  be  comparatively  free  from  risk  of  injury 
In  lesions  below  the  eleventh  dorsal  vertebra,  the  paralysis  is  usually  less 
complete  than  in  those  at  a  higher  point,  the  cord  being  protected  in  this 
part  by  the  roots  of  the  cauda  equina.  Paralysis,  ordinarily,  does  not 
extend  to  the  parts  which  derive  their  nervous  supply  from  the  portion  of 
the  cord  above  the  seat  of  injury,  and  the  exact  point  of  lesion  can  be  thus 
determined  in  most  cases ;  the  apparent  exceptions  reported  by  StaflFord, 
Brodie,  and  others,  are  probably  explicable  by  the  fact  that  a  second  lesion, 
such  as  contusion  or  extravasation,  existed  at  the  higher  point,  as  the  result 
of  indirect  violence  to  which  the  older  writers  would  have  given  the  name 
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of  counterstroke.  The  extent  of  the  spinal  lesion  in  a  downward  direction, 
may  be  determined  by  means  of  the  electrical  test,  proposed  by  M.  Landry. 
This  surgeon  found,  in  a  case  of  luxation  of  the  fifth  dorsal  vertebra,  that 
the  muscles  of  the  thigh  ceased  to  respond  to  electricity,  while  those  of  the 
leg,  though  equally  paralyzed,  continued  to  contract  in  response  to  the 
electric  stimulus.  The  autopsy  showed  that  the  part  of  the  cord  which 
supplied  nerves  to  the  femoral  muscles  was  disorganized,  while  that  whence 
arose  the  nerves  going  to  the  leg  was  quite  healthy.  Thus  the  fact  that 
each  segment  of  the  cord  constitutes  a  separate  nerve  centre,  affords  a 
means  of  accurately  determining  the  extent  of  that  portion  which  has  been 
injured.  Motor  paralysis  is  usually  symmetrical ;  when  unilateral  (as  in  a 
case  of  fractured  spine  observed  by  Liston),  it  indicates  that  one  side  only 
of  the  cord  is  involved,  as  in  the  instances  of  wound  of  the  cord  already 
referred  to.  Motor  paralysis  after  spinal  injuries  may  be  due  to  various 
causes,  as  to  division  of  the  cord-fibres,  to  compression  (either  from  extrava- 
sation, or  from  the  products  of  inflammation),  or  to  progressive  disorgani- 
zation of  the  nervous  structures.  If  the  paralysis  be  immediate,  complete, 
and  permanent,  the  cord  is  probably  divided ;  if  the  paralysis  be  imme- 
diate, but  not  permanent,  the  case  is  one  of  so-called  "concussion" — the 
lesion  probably  being  a  slight  extravasation  into  the  substance  of  the  cord, 
though  this  is,  of  course,  mere  matter  of  conjecture ;  paralysis  coming  on 
gradually,  and  subsequently  diminishing,  is  probabl}^  due  to  compression  on 
the  surface  of  the  cord,  from  extravasation  or  from  inflammatory  changes  ; 
while  slowly  but  continually  extending  paralysis  gives  reason  to  fear  pro- 
gressive disorganization  of  the  cord — a  condition  which,  almost  always, 
ultimately  proves  fatal. 

A  few  cases  are  referred  to  by  Velpeau,  in  which  the  cord  is  said  to  have 
been  completely  divided,  without  any  paralvsis  having  existed  daring  life ; 
it  is  scarcely  necessary  to  say  that  these  cases  admit  of  but  two  explana- 
tions— either,  as  believed  by  Brodie,  that  they  were  incorrectly  observed, 
the  division  of  the  cord-fibres  not  being  complete — or,  as  suggested  by 
Prof  Brown-Sequard,  that  the  division  was  at  a  }X)int  below  the  origin  of 
most  of  the  spinal  nerves. 

Muscular  Spasms  or  Convulsions  after  spinal  injuries  were  believed  by 
Brodie  to  indicate  compression  of  the  cord,  and  I  believe  this  statement  to 
be  correct,  as  regards  the  spasms  met  with  in  the  early  stages  of  these  cases. 
The  value  of  this  symptom  for  diagnostic  purposes  is,  however,  diminished 
1)y  the  fact  that  the  cord  is  often  found  compressed,  after  death,  without 
spasms  having  been  observed  during  life.  The  occurrence  of  convulsions, 
at  a  later  period  (as  already  mentioned),  may  denote  the  onset  of  spinal 
meningitis ;  while  again,  in  cases  which  recover,  muscular  twitchings  not 
unfrequently  accompany  the  return  of  motor  power. 

Loss  of  Sensation  usually  accompanies  and  is  coextensive  with  motor 
paralysis,  in  injuries  of  the  spine.  .So  complete  was  the  loss  of  feeling  in 
a  case  recorded  by  Purple,  that  the  patient  submitted  to  amputation  of 
l)oth  thighs,  without  the  use  of  an  anaesthetic,  and  without  manifesting 
any  emotion  during  the  operation.  Occasionally  sensorv  precedes  motor 
paralysis,  while,  on  the  other  hand,  in  favorable  cases,  the  power  of  feeling 
is  not  unfrequently  regained  while  that  of  motion  is  still  very  imperfect. 
_  Hyper apsthesia  is  occasionally  observed  in  connection  with  motor  paraly- 
sis. South  saw  a  case  of  fracture  of  the  cervical  spine  in  which  there  was 
loss  of  motion  with  hyperagsthcsia,  on  the  right  side,  and  anjEsthesia  on  the 
left.  On  the  other  hand,  in  a  case  reported  by  Gama,  intense  hyperaes- 
thesia  followed  a  bayonet  wound  of  the  posterior  columns  of  the  spinal 
cord,  there  being  absolutely  no  paralysis  ;  a  circumstance  which,  as  pointed 
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out  by  Brown-Sequard,  would  indicate  that  the  anterior  portion  of  the 
cord  had  escaped  injury.  A  zone  of  hyperaesthesia  sometimes  marks  the 
upper  limit  of  sensory  paralysis,  due  probably  to  irritation  of  the  spinal 
nervfes,  before  their  exit  from  the  vertebral  column. 

Pain  is  a  symptom  of  frequent  occurrence  in  spinal  injuries ;  it  may  be 
felt  at  the  seat  of  lesion,  or  may  be  referred  to  various  other  parts  of  the 
body.  Unusual  and  often  most  distressing  sensations,  as  of  burning-,  con- 
striction, etc.,  may  be  referred  to  parts,  the  nervous  connection  of  which 
with  the  sensorium  is  entirely  destroyed. 

Di/spna;a. — This  is  a  marked  and  distressing  symptom  of  injuries  of  the 
cervical  and  upper  dorsal  regions  of  the  spine.  It  is  often  said  that,  in 
lesions  of  the  cervical  cord,  respiration  is  performed  by  th((  diaphragm 
alone ;  this  is  not  strictly  correct,  for,  as  pointed  out  by  Shaw,  in  many 
cases  the  diaphragm  is  helped  by  the  serratus  magnus  muscle  (supplied  by 
the  external  thoracic  nerve),  which,  when  the  shoulders  are  fixed,  tends  to 
lift  and  expand  the  chest.  If  the  spinal  cord  be  destroyed  abov  e  the  origin 
of  the  phrenic  nerve,  death  is  instantaneous.  The  occurrence  of  dyspnoea 
in  dorsal  injuries  depends  upon  two  causes:  first,  the  abdominal  muscles 
being  paralyzed,  the  act  of  expiration  is  necessarily  incomplete  ;  and,  sec- 
ondly, paralysis  of  these  muscles  allows  the  bowels  to  become  distended 
with  gas,  thus  thrusting  the  diaphragm  upwards,  and  mechanically  im- 
peding its  motion.  The  occurrence  of  dyspnoea  at  a  late  period  of  spinal 
injuries  is  attributable  to  progressive  disorganization  of  the  cord  extending 
upward  to  the  cervical  region. 

Dysphagia  and  Vomiting  have  been  observed  in  injuries  of  the  cervical 
spine,  as  has  Jaundice  in  those  of  the  dorsal  region,  without  any  hepatic 
lesion  having  been  discovered  after  death. 

Involuntary  Fecal  Discharges  are  met  with  in  those  cases  in  which  the 
injury  has  involved  the  lowest  portion  of  the  cord — that  which  preside? 
over  the  sphincter  muscle  of  the  rectum;  when  the  .lesion  is  at  a  higher 
point,  this  part,  having  escaped  injury,  continues  to  act,  for  a  time  at  least, 
as  a  separate  nerve-centre,  and  Costiveness  ensues.  In  some  cases  there 
may  be  temporary  fecal  incontinence,  depending  on  shock,  which  is  coinci- 
dent with,  though  not  necessarih^  dependent  upon,  the  spinal  lesion. 

Retention  of  Urine  is  present  in  most  cases  of  spinal  injury,  being  fol- 
lowed after  a  time  by  Overflow,  and  subsequently  b}-  true  Incontinence. 
A  few  cases  are  recorded  by  Morgagni  and  others,  in  which  incontinence 
was  present  from  the  outset. 

Suppression  of  Urine  is  a  more  serious,  but  fortunately  a  rarer,  symp- 
tom than  retention.  Several  remarkable  in.stances  of  this  occurrence  have 
been  recorded  by  Brodie,  Dorsey,  Comstock,  and  others. 

Hsematuria,  from  coincident  contusion  or  partial  laceration  of  the  kid- 
neys, is  not  unfrequently  met  with  in  cases  of  sprain  of  the  lumbar  spine. 
This  symptom  is  not  usually  one  of  serious  import,  though  Mr.  Shaw 
reports  a  case  in  which  the  bleeding  was  so  profuse  as  to  render  the  patient 
anaemic.  There  is,  according  to  Le  Gros  Clark,  no  reason  to  believe  that 
organic  disease  of  the  kidney  ever  ensues  in  these  cases. 

Glycosuria  has  been  met  Avith  in  connection  with  injury  of  the  cervical 
spine ;  the  circumstance  is  interesting,  in  view  of  the  experiments  which 
have  been  made  as  to  the  artificial  production  of  diabetes. 

Change  in  the  Urine  Occurring  after  Spinal  Injuries. — Within  a  short 
time,  varying  from  the  second  to  the  ninth  day,  after  a  severe  injury  to  the 
spine  has  been  received,  the  urine,  from  being  clear  and  acid,  becomes  tur- 
bid, ammoniacal,  and  loaded  with  mucus,  and  at  a  later  period  with  phos- 
phate of  lime.    This  condition  may  continue  indefinitely,  or  may  disappear, 
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or  acidity  and  alkalinity  of  the  urine  may  alternate,  without  any  very 
obvious  reason.  In  some  rare  cases,  according-  to  Brodie,  the  urine  first 
secreted  after  a  spinal  injury,  thouoh  acid,  and  free  from  mucus,  has  a 
peculiarly  offensive  and  disgusting  odor.  In  other  cases  it  is  highly  acid, 
having  an  opaque  yellow  appearance,  and  depositing  a  yellow  amorphous 
sediment,  which,  in  one  instance,  stained  the  mucous  membrane  of  the 
bladder,  though  the  latter  presented  no  marks  of  inflammation. 

Cystitis  is  an  almost  constant  sequence  of  severe  spinal  lesions  ;  it  is 
probably  due,  chiefly,  to  the  mechanical  injury  to  the  bladder  from  ovcr- 
distention  and  the  frequent  use  of  the  catheter,  but  is,  no  doubt,  further 
affffravated  bv  the  altered  character  of  the  urine.  This  alteration,  how- 
ever,  is  itself  usually  secondary,  depending  on  the  inflamed  state  of  the 
lining  membrane  of  the  bladder,  though,  in  some  cases,  according  to  Hilton, 
the  urine  is  alkaline  as  it  comes  from  the  kidneys. 

Priapism. — This  curious  S3^mptom  is  occasionally  met  with  in  connec- 
tion with  lesions  of  all  portions  of  the  spinal  cord,  except  the  lowest.  It 
is  totalh^  unconnected  with  any  voluptuous  sensation,  and  is  only  found 
in  cases  accompanied  by  motor  paralysis.  In  some  cases,  particularly 
when  the  injury  is  in  the  cervical  region,  priapism  may  occur  sponta- 
neously, immediately  after  the  accident,  and  is  then  due  (as  pointed  out 
by  Hilton)  to  the  excito-motor  function  of  the  portion  of  the  cord  below 
the  lesion  being  unduly  excited,  because  deprived  of  the  regulating  influ- 
ence of  the  brain.  In  other  instances  this  symptom  is  developed — also 
spontaneously — at  a  later  period,  owing  to  central  irritation,  generally 
from  slight  extravasation  into  the  substance  of  the  cord;  while  in  still 
other  cases  it  occurs  merely  as  a  reflex  phenojiienon,  and  may  be  excited 
by  touching  the  scrotum,  or  by  passing  the  catheter.  The  existence  of 
priapism  is  usually  evidence  of  severe  and  permanent  injury  to  the  spinal 
cord,  though  that  this  symptom  may  occur  in  connection  with  simple  con- 
cussion is  shown  by  a  case  recorded  by  Le  Gros  Clark,  in  which  sensation 
returned  on  the  ninth  day,  though  the  power  of  motion  was  not  restored 
for  several  months. 

Flushed  Face,  usually  accompanied  by  Lachrymation,  and  by  Con- 
tracted or  merely  Myotic  Pupils,  is,  I  believe,  only  met  with  in  cases  of 
injury  involving  the  cervical  portion  of  the  cord.  It  appears  to  be  due  to 
a  partial  paralysis  of  the  sympathetic  nerve,  which  derives  its  cervico- 
cephalic  branch  from  the  so-called  "  cilio-spinal  region"  of  the  spinal  cord. 
This  symptom  is  one  of  very  grave  import. 

Alteration  of  Vital  Temperature  is  a  symptom  which  has  been  particu- 
larly investigated  by  Chossat  and  Brodie."^  The  temperature  of  the  para- 
lyzed parts  frequently  rises  much  above  the  normal  standard,  this  symptom 
being  probably  most  frequent  in  lesions  of  the  upper  portion  of  the  cord, 
though  a  temperature  of  100°  has  been  noted  by  Hutchinson  in  a  case  of 
fracture  of  the  lumbar  spine.  In  a  case  of  injuiy  of  the  cervical  region, 
observed  by  Brodie,  the  thermometer  placed  "between  the  thighs  rose  to 
111°  Fahr.,  and  this  elevated  temperature  persisted  even  after  the  patient's 
death.^    This  symptom,  to  which  Hutchinson  gives  the  name  of  Paralytic 

1  J.  W.  Teale  has  reported  a  case  of  spinal  injury  in  which  the  temperature  is 
said  to  have  ranged  during  nearly  nine  weeks  from  lOSO  to  12.50  Fahr.,  and  in  which 
the  patient  ultimately  recovered  ;  but,  as  in  cases  recorded  by  Schliep,  Sellerbeck, 
Mahomed,  and  S.  Mackenzie,  deception  may  have  been  practised  by  the  patient  making 
friction  upon  the  bulb  of  the  thermometer,  or  in  other  ways.  Dr.  Donkin  has  col- 
lected eight  cases  of  various  kinds  in  wliich  recovery  followed,  though  the  tempera- 
ture ranged  from  lO&o  to  117°  Fahr.  In  a  case  of  spinal  concussion  under  Dr.  Lit- 
tle's care,  in  the  Adelaide  Hospital,  Dublin,  the  temperature  is  said  to  have  risen  to 
133.6°  Fahr.,  without  evil  result  to  the  patient. 
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Fyrexia,  is  probably  due,  like  the  flushing  of  the  face,  to  a  paralyzed  con- 
dition of  the  sympathetic  or  vaso-niotor  nerve.  Persistent  elevation  of 
temperature,  in  spinal  injuries,  is  a  very  grave  symptom,  and  always  affords 
grounds  for  a  gloomy  prognosis.  In  the  later  stages  of  spinal  injuries, 
the  temperature  of  the  paralyzed  ])arts  often  becomes  greatly  reduced  ;^ 
and  even  when  there  is  no  real  diminution  of  temperature,  the  patient 
often  experiences  a  distressing  sensation  of  coldness. 

Nutritive  Chavges  in  Paralyzed  Porta. — In  patients  who  survive  the 
first  risks  of  spinal  injury,  the  paralyzed  extremities  usually,  but  not 
always,  become  flabby  and  atrophied ;  the  skin  assumes  a  sallow  hue,  and 
often  desquamates  in  flakes;  the  joints  are  often  contracted  and  stiff". 
Partly  from  the  lessened  vitality  of  the  tissues,  but  more  particularly  from 
the  patient's  insensitiveness  to  pain  and  inability  to  change  his  position, 
gangrene  and  sloughing  are  apt  to  occur  in  parts  that  arc  exposed  to  pres- 
sure ;  large  bed-sores  are  thus  formed  over  the  sacrum,  hips,  knees,  or  any 
pai"t  that  touches  the  bed,  and  may  slowly  exhaust  the  patient's  strength, 
or,  more  rarely,  may  give  rise  to  pyaemia,  and  thus  quickly  induce  a  fatal 
result.  Bed-sores  are  most  frequently  met  with  in  cases  of  injury  of  the 
lower  portion  of  the  cord,  simply,  I  believe,  because  in  these  cases  life  is 
more  often  prolonged  than  when  the  upper  jiart  of  the  spine  is  involved. 
According  to  Brown-Sequard,  Charcot,  and  Lidell,  certain  of  the  so-called 
bed-sores  met  with  after  spinal  injuries  result  directly  from  irritation  of  the 
spinal  ccrd,  and  not  from  pressure.  These  Dr.  Lidell  proposes  to  call 
neuropathic  eschars,  which  seems  to  me  a  better  name  than  that  of  decu- 
bitus acutus,  adopted  by  Samuel  and  Charcot.  • 

Tetanus,  contrary  to  what  might  a  priori  be  expected,  is  rarely  met  with 
in  cases  of  spinal  injury ;  in  a  case  at  St.  Thomas's  Hospital,  it  occurred 
three  weeks  after  a  blow  on  the  spine,  the  patient  recovering;  while  in  one 
of  seven  cases  Avhich  occurred  during  our  late  war,  the  autopsy  showed,  in 
addition  to  the  spinal  lesion,  a  contusion  of  the  anterior  crural  nerve. 
Tetanus  followed  a  punctured  wound  of  the  cord  in  a  case  observed  by 
Tadlock,  of  Tennessee. 

Cerebral  Complications. —  Concussion  of  the  Brain  may  complicate  in- 
juries of  any  portion  of  the  spinal  cord,  resulting  either  from  direct  violence 
simultaneously  inflicted  on  the  head,  or  from  counterstroke.  Delirium, 
Coma,  and  Insomnia,  have  each  been  occasionally  noted  in  cases  of  spinal 
injury;  the  latter  symptoms,  however,  I  believe,  only  in  instances  in  which 
the  cervical  region  has  been  involved.  Cerebral  Meningitis,  as  observed 
by  OUivier,  often  complicates  inflammation  of  the  spinal  membranes. 

Concussion  of  the  Spine  from  Indirect  Causes ;  Railway 
Spine. — Under  these,  or  similar  names,  is  described  by  Erichsen  and 
other  English  surgeons,  a  peculiar  morbid  condition  characterized  by  very 
varied  nervous  symptoms,  both  physical  and  mental,  which,  according  to 
these  authors,  are  all  directly  traceable  to  the  state  of  the  spine.  This 
subject  has  excited  a  great  deal  of  interest,  and  a  great  deal  of  controversy, 
chiefly  because  of  the  numerous  suits  for  damages  which  have  been  brought 
against  railway  companies,  on  account  of  alleged  injuries  received  in  colli- 
sions. The  symptoms  appear  to  be  rather  those  of  general  nervous  pros- 
tration and  debility,  than  the  definite  spinal  symptoms  which  have  been 
discussed  in  the  preceding  pages,  and  they  are  often  accompanied  by  remark- 

'  Temperatures  of  8'20  Fahr.,  81.7nO  Falir.,  and  80.6°  Fahr.,  were  observed  in  fatal 
cases  reported  by  Van  der  Kolk,  VVagstaflfe,  and  Nieden.  Kosiirew  has  recorded  a 
fatal  case  of  cranial  injury,  in  which  the  temperature  ranged  from  79.7  Fahr.  to 
84.20  Fahr. 
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able  perversions  of  the  special  senses,  double  vision,  photophobia,'  tinnitus 
auriuni,  loss  of  tactile  sensibility,  etc.  Many  of  the  symptoms  resemble  those 
of  ordinary  progressive  locomotor  ataxia.  "  The  date  of  the  spine,'^  says 
Mr.  Eriehsen,  "will  be  found  to  be  the  real  cause  of  these  symptoms.  On 
examining  it  by  pressure,  by  percussion,  or  by  the  application  of  the  hot 
sponge,  it  will  be  found  that  it  is  painful,  and  that  its  sensibility  is  exalted 
at  one,  two,  or  three  points.  These  are  usually  the  upper  cervical,  the 
middle  dorsal,  and  the  lumbar  regions.  The  exact  vertebrde  that  are  affected 
vary  necessarily  in  different  cases ;  but  the  exalted  sensibility  always  in- 
cludes two,  and  usually  three,  at  each  of  these  points.  It  is  in  consequence 
of  the  pain  that  is  occasioned  by  any  movement  of  the  trunk  in  the  way 
of  flexion  or  rotation,  that  the  spine  loses  its  natural  suppleness,  and  that 
the  vertebral  column  moves  as  a  whole,  as  if  cut  out  of  one  solid  piece, 
instead  of  with  its  usual  flexibility."  Other  writers  of  eminence  are  dis- 
po.sed  to  dou))t  the  necessary  connection  of  these  symptoms  with  any 
particular  morbid  condition  of  the  spine,  looking  upon  "these  ca.ses  of  so- 
called  railway  spinal  concussion  as,  generally,  instances  of  nervous  shock, 
rather  than  of  special  injury  to  the  spinal  cord."'^  There  is,  as  far  as  I 
know,  but  one  case  in  which  the  post-mortem  appearances  after  death  from 
"railway  concussion"  have  been  recorded,  and  that  is  Mr.  Gore's  case, 
which  has  been  successivjcly  published  by  Dr.  J.  Lockhart  Clarke,  Mr. 
Eriehsen,  Mr.  Le  Gros  Clark,  Mr.  Shaw,  and  Mr.  H.  W.  Page.  The  con- 
dition of  the  cord  in  this  case  closely  resembled,  as  pointed  out  by  Le  Gros 
Clark,  that  which,  according  to  Dr.  Radcliffe,  is  found  in  ordinary  cases  of 
locomotor  ataxia,  so  that  there  is  at  least  room  for  suspecting,  Avith  Mr. 
Shaw  and  Mr.  Page,  that  the  spinal  injury  was  a  mere  coincidence — 
particularly  as  Mr.  Gore,  the  attending  surgeon,  did  not  see  the  patient 
until  a  year  after  the  injury.  "On  the  whole,  it  may  be  affirmed,"  says 
Mr.  Shaw,  "that  what  is  most  wanted  for  the  better  understanding  of 
those  cases  commonly  known  under  the  title  of  'concussion  of  the  spine'  is 
a  greatly  enlarged  number  of  post-mortem  examinations.  Hitherto  our 
experience  has  been  derived  almost  wholly  from  litigated  cases,  deformed 
by  contradictory  statements  and  opinions;  and  the  verdicts  of  juries  have 
stood  in  the  place  of  post-mortem  reports."  It  is  right,  however,  to  add 
that  autopsies  showing  marked  microscopic  lesions  of  the  cord,  the  result 
of  injuries  similar  to  but  other  than  those  from  railway  collisions,  have  been 
recorded  by  Sir  W.  Gull  and  Dr.  Gowers.  In  view  of  the  great  ob- 
.scurity  which  is  thus  seen  to  surround  this  subject,  I  think  that  the  surgeon 
will  do  wisely  to  exercise  great  caution  in  declaring  that  a  patient  is  suffer- 
ing from  "concussion  of  the  spine  from  indirect  causes,"  whether  the  result 
of  railway,  or  of  other  injury;  at  the  same  time,  there  can  be  no  doubt  that 
grave  morbid  changes  in  the  spinal  cord  do  result  from  comparatively 
slight  blows  upon  the  back,  and,  of  course,  in  a  railway  collision,  it  is  very 
possible  that  an  injury  might  be  received,  which  would  induce  such  changes. 
This  fact  has  long  been  recognized  in  a  general  manner,  but  is  clearly 
proved  by  a  case  which  Dr.  H.  Charlton  Bastian  has  published  in  the 
fiftieth  volume  of  the  Medico- Chirvrgical  Transactions,  and  which  has 
l)een  already  referred  to  (see  page  343). 

Injuries  of  the  Vertebral  Column. 
Sprains — When  we  consider  the  number  of  joints  in  the  vertebral 
column  (nearly  eighty),  it  is  not  surprising  that  twists  and  sprains  in  this 

'  Hypersemia  of  the  optic  disk  ha,s  been  otiserved  l.y  W.  Eruce  Clark,  and  serious 
intra-ocular  changes  have  also  been  noticed  hy  Dr.  Allbutt  and  Mr.  Wharton  .Jones. 
2  Le  Gros  Clark,  Lectures  on  the  Principles  of  Surgical  Diagnosis,  etc.,  p.  152. 
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part  are  occasionally  met  with,  but  rather  that  they  are  not  more  frequent 
than  experience  shows  them  to  be.  The  part  of  the  spine  most  exposed  to 
sprains  is  the  lumbar  rej^ion,  next  the  cervical,  and  lastly  the  dorsal,  which 
is  rarely  affected.  Apart  from  the  risk  of  concomitant  lesion  of  the  cord 
or  nerves,  these  injuries,  though  painful,  are  not  often  attended  with  danger. 
They  may  be  caused  by  various  forms  of  accid(mt,  as  by  falls  or  sudden 
twists,  and  are  not  unfrequently  met  with  as  the  result  of  railway  collisions. 
The  symptoms,  provided  that  the  cord  be  not  involved,  are  those  of  sprains 
in  other  parts  of  the  body,  local  tenderness,  pain  on  motion,  etc.  In  most 
instances  the  ligamentous  and  other  aft'ccted  tissues  gradually  return  to  a 
healthy  condition,  but,  under  other  circumstances,  if  great  stretching  and 
laceration  have  occun-ed,  permanent  weakening  of  th(!  part  may  ensue,  re- 
quiring the  constant  employment  of  artificial  means  of  support.  An  occa- 
sional but  more  dangerous  consequence  is  the  extension  of  inflammation  to 
the  structures  within  the  vertebral  canal,  fatal  meningitis  or  myelitis  thus 
sometimes  supervening  upon  what  at  first  was  a  simple  sprain.  In  other 
Instances,  particularly  in  the  case  of  the  occipito-atloid  and  atlo-axoid 
articulations,  the  accident  becomes  the  exciting  cause  for  the  development 
of  chronic  disease  (white  swelling)  of  the  joint,  an  affection  which  in  this 
situation  may  prove  suddenly  fatal,  through  the  occurrence  of  secondary 
dislocation.  The  treatment  of  vertebral  sprains,  unaccompanied  by  nerve- 
lesion,  is  essentially  that  of  sprains  in  other  parts  of  the  body.  Rest,  me- 
chanical support,  soothing  applications  at  first,  and  at  a  later  period  stimu- 
lating embrocations,  with  friction,  and  perhaps  the  cold  douche,  will  usually 
be  found  sufficient  to  effect  a  cure.  It  is  often  desirable  to  continue  the  use 
of  mechanical  means  of  support,  such  as  a  moulded  gutta-percha  splint,  or 
leather  belt,  for  some  time  after  apparently  complete  recovery.  The  treat- 
ment of  the  cord  complications,  when  present,  is  the  same  as  in  other  forms 
of  spinal  injury,  and  will  be  considered  when  we  have  disposed  of  the  re- 
maining varieties  of  mechanical  injury  to  the  vertebral  column. 

Fractures  and  Luxations  of  the  Vertebral  Column  I  shall 

consider  these  two  forms  of  spinal  injury  together,  because,  in  the  first 
place,  they  are  very  commonly  associated  in  the  same  case,  and  because, 
secondly,  it  is  often  quite  impo.ssible  to  determine  whether  a  given  injury 
of  the  spine  be  a  fracture  or  a  dislocation,  until  a  post-mortem  examination 
reveals  the  exact  nature  of  the  lesion.  The  possibility  of  luxation  occur- 
ring in  the  vertebral  column  has  been  denied  by  many  surgeons,  and  Sir 
Astley  Cooper,  with  his  large  experience,  declared  that  he  had  never  met 
with  a  case  of  this  nature;  other  writers,  however,  have  considered  them 
comparatively  frequent,  and  Mr.  Bryant  says  that  of  seventeen  autopsies 
made  at  Guv's  Hospital  in  cases  of  spinal  injury,  during  .six  years,  no  less 
than  six  showed  the  lesion  to  have  been  pure  dislocation.  I  have  not 
myself  met  with  any  in.stance  of  absolutely  uncomplicated  .spinal  disloca- 
tion, but  the  elaborate  tables  which  1  have  published  in  the  monogi'aph 
already  referred  to,  show  that  124  of  394  recorded  cases  of  spinal  injury 
were  believed  by  the  surgeons  who  reported  them  to  have  been  of  this 
nature.  I  cannot  help  suspecting,  however,  that  in  many,  if  not  most,  of 
these  cases  there  was  some  slight  bone-lesion  which  escaped  attention,  so 
that  perhaps  the  term  diastasis  would,  in  many  instances,  be  more  strictly 
applicable  than  dislocation.  The  large  majority  of  reported  cases  of  verte- 
bral luxation  have  involved  the  cervical  spine,  the  smallest  proportion  being 
found  in  the  lumbar  region. 

Causes. — The  causes  of  these  injuries  of  the  vertebral  column  are  very 
various:  in  most  of  the  instances  met  with  in  civil  practice,  the  alleged 
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causes  have  been  falls  or  blows,  acting-  sometimes  by  direct,  but  probably 
more  often  by  indirect  violence.  In  the  cervical  reg-ion,  these  injuries  have 
resulted  from  falls  upon  the  head  or  the  buttocks,  from  plunging-  headlong- 
into  shallow  water,  from  falls  in  turning-  somersaults,  from  the  head  being' 
twisted  in  executions  by  hanging,  etc.  It  is  popularly  believed  that  hang- 
ing usually  causes  death  by  dislocating  the  cervical  spine- — breaking  the 
neck,  as  it  is  called — but  this  is  an  error.  Unless  the  head  be  after  sus- 
pension wrenched  to  one  side  (as,  according  to  Louis,  was  formerly  done 
by  the  Lyons  hangman,  who  sat  on  the  shoulders  of  his  victims,  and 
twisted  their  necks  until  he  heard  a  crack),  dislocation  does  not  commonly 
occur.  Fractures  and  luxations  of  the  vertebrae  are,  as  might  be  expected, 
more  frequent  among  men  than  women,  in  the  proportion  of  nearly  seven 
to  one.  No  age  is  entirely  exempt  from  these  injuries,  though  most  cases 
occur  among  those  in  early  adult  life.  Maschka  has  recorded  a  case  of 
dislocated  axis,  in  a  child  killed  by  its  mother,  when  it  was  only  eight  days 
old,  while  Arnott  saw  a  fracture  of  the  same  bone,  produced  by  falling 
down  stairs,  in  a  man  aged  seventy-four. 

Symptoms. — The  rational  symptoms  of  vertebral  fracture  and  disloca- 
tion are  due  to  the  accompanying  lesions  of  the  spinal  cord,  and  are  those 
which  have  already  been  described  as  common  to  all  forms  of  spinal  injury. 
The  physical  signs,  or  those  which  are  peculiar  to  the  mechanical  disturb- 
ance of  the  vertebral  column,  are  deformity,  increased  or  diminished 
mobility,  and  crepitus.  Local  pain  and  tenderness  on  pressure,  though 
often  present  in  these  cases,  are  in  no  wise  distinctive,  for  they  are  fre- 
quently more  strongly  marked  in  sprains  than  in  these  more  serious  injuries. 

(1)  Deformity  is  usually  more  perceptible  in  the  dorsal  or  lumbar,  than 
in  the  cervical  region.    A  depression  in  the  position  of  one  or  more  spinous 

processes  may  be  generally  taken  to  indi- 
cate fracture,  which  may  involve  the 
vertebral  arches,  or  merely  the  spinous 
processes  themselves.  Fracture  of  the 
body  of  a  vertebra,  by  allowing  the  ap- 
proximation of  the  vertebrfB  above  and 
below,  usually  causes  angular  deformity 
marked  by  undue  prominence  of  the 
spinous  process  of  the  affected  vertebra, 
or  of  that  next  above.  Rotatory  defor- 
mity, or  twisting  of  the  spinal  column 
upon  its  long  axis,  may  be  considered 
indicative  of  luxation,  which  may  or  may 
not  be  accompanied  by  fracture :  it  is  sel- 
dom recognized,  I  believe,  during  life, 
except  in  the  cervical  region.  Bilateral 
dislocation,  an  injury  almost  exclusively 
confined  to  the  neck,  would  be  marked  by 
angular  deformity,  and,  if  in  a  backward 
direction,  probably  could  not  in  most  cases 
be  distinguished  from  fracture  of  the  ver- 
tebral body.  Though  deformity,  when 
])rcsent,  is  probably  the  most  significant 
of  all  the  physical  signs  of  these  varieties 
of  injury,  its  absence  by  no  means  proves 
that  fracture  or  luxation  has  not  occurred. 
Indeed,  my  tables  of  spinal  injuries  show 
that  deformity  has  only  been  noted  in 


Fig.  176. 


BUateral  forward  dislocation  of  the  fifth 
cervical  vertebra.  (Aykes.) 
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about  one-fourth  of  the  whole  number  of  cases,  and  it  is  easy  to  under- 
stand, in  view  of  the  deep-seated  position  of  the  vertebral  column,  that 
fatal  displacement  mi^^ht  occur,  which  yet  might  not  be  revealed  except  by 
careful  post-mortem  dissection. 

(2)  Undue  Mobiliti)  has  been  occasionally  observed  in  cases  of  vertebral 
injury,  chiefly  in  the  cervical  region,  and,  on  the  other  hand,  Immobility 
has  been  noted  in  about  the  same  number  of  instances.  I  do  not  know 
that  either  of  these  symptoms  can  be  relied  upon  to  distingniish  the  injury, 
in  any  g-iven  case,  from  simple  sju'ain  of  the  vertebral  column,  and  the 
surgeon  should  exercise  great  caution  in  his  tactile  investigations  upon  this 
])oint,  as  very  slight  force,  or  even  an  unwary  movement,  might  induce 
displacement,  which  in  the  cervical  region  might  probably  cause  instant 
death. 

(3)  Crepitus,  if  present,  would  of  course  warrant  the  diagnosis  of  frac- 
ture, though  it  could  not  indicate  in  Avhat  part  of  the  vertebra  the  lesion 
existed.  Statistics  shoAv,  however,  that  crepitus  has  been  observed  in 
about  two  per  cent,  only  of  recorded  cases. 

Diagnosis. — From  what  has  been  said,  it  will  be  perceived  that,  as 
already  observed,  the  differential  diagnosis  of  spinal  injuries  is  always  dif- 
ficult, and  often  impossible.  This  is,  however,  fortunately  a  matter  of  no 
practical  moment,  for,  as  we  shall  presently  see,  the  treatment  is  essentially 
the  same,  whatever  may  be  in  any  case  the  exact  nature  of  the  injury. 

Prognosis. — The  prognosis  of  fracture  or  luxation  of  the  vertebrae,  while 
always  grave,  is  not  by  any  means  as  gloomy  as  is  ordinarily  represented. 
Sir  Astley  Cooper,  and  more  lately  Prof.  I3rown-Se  [uard,  have  surmised 
that  the  proportion  of  recoveries  in  these  cases  is  less  than  one  per  cent., 
Avhile  iNIr.  Erichsen  goes  so  far  as  to  declare  that  "  fractures  of  the  spine, 
through  the  bodies  of  the  vertebrae,  with  displacement,  are  inevitably  fatal." 
The  opinion  of  these  authors  is  not,  however,  borne  out  by  the  results  of 
statistical  investigation,  which  show  that  the  mortality  of  terminated  cases 
met  with  in  civil  practice  varies  from  78  per  cent,  in  injuries  of  the  cervi- 
cal region  to  so  low  a  figure  as  61  per  cent,  in  those  of  the  lumbar  spine, 
the  corresponding'  proportions  of  recoveries  being  18  per  cent,  in  the  former, 
and  27  per  cent,  in  the  latter  I'egion.  The  chances  of  a  fatal  issue  in  these 
cases  vary  inversely  with  the  distance  of  the  point  of  injury  from  the 
brain.  Lesions  above  the  third  cervical  vertebra  prove  usually  immedi- 
ately, or  very  quickly,  fatal,  though  instances  of  long  survival,  or  even  of 
complete  recovery,  after  fractures  of  the  atlas  or  axis,  have  been  recorded 
))y  Philips,  the  elder  Cline,  Willard  Parker,  W.  Bayard,  Stephen  Smith, 
C.  S.  May,  and  several  other  surgeons. 

The  prog-nosis  in  cases  of  gunshot  injury  of  the  vertebrae  is,  also,  less 
unfavorable  than  has  been  commonly  supposed.  Many  such  cases  no  doubt 
prove  fatal  upon  the  field  of  battle,  but  of  642  tabulated  by  Dr.  Otis,  as 
having-  been  treated  during-  our  late  war,  only  349  terminated  in  death, 
while  279  ended  in  more  or  less  perfect  recovery. 

Duration  of  Life  in  Fatal  Cases. — With  regard  to  this  point,  it  may 
be  said,  in  general  terms,  that  of  cases  of  fatal  injury  in  the  cervical  region, 
two-thirds  die  during  the  first  week ;  in  the  dorsal  region,  two-thirds  dur- 
ing- the  first  month  ;  and  in  the  lumbar  region,  about  the  same  proportion 
during-  the  first  year. 

Condition  after  Recovery. — Bony  union  is,  according  to  Rokitansky, 
rarely  met  with  after  fracture  of  the  vertebrae,  though  instances  of  its 
occurrence  have  been  recorded  by  Cloquet,  Aston  Key,  and  others.  The 
accompanying  cuts  (Figs.  177,  178,  179),  from  photographs  given  me  by 
Dr.  Richard  A.  Cleemann,  of  this  city,  illustrate  very  beautifully  the 
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Fig.  177. 


Bony  union  of  fractured  vertebrae. 

sarily  be  permanently  paralyzed. 


occurrence  of  osseous  union  after  spinal 
fracture.  The  specimen,  which  was 
derived  from  the  body  of  a  patient 
whom  I  saw  in  consultation  with  Dr. 
Cleemann,  is  one  of  very  g-reat  inte- 
rest, showing-,  in  addition  to  a  fracture 
of  the  lumbar  vertebrae,  unilateral  dis- 
location, which  is  a  rare  lesion  in  this 
region  of  the  spine.  The  case  illus- 
trates the  difficulty  of  diagnosis  in  these 
injuries,  for  careful  examination  dur- 
ing life  revealed  merely  prominence  of 
one  vertebral  spine,  with  a  correspond- 
ing depression  below  it — thus  indicat- 
ing fracture  of  a  vertebral  body,  but 
giving  no  reason  to  suspect  the  exist- 
ence of  luxation. 

With  regard  to  the  general  condition 
of  patients,  after  recovery  from  injuries 
of  the  vertebral  column,  the  prognosis 
will,  of  course,  depend  chiefly  upon  the 
nature  and  extent  of  the  lesion  to  the 
spinal  cord.  If  any  portion  of  the 
cord  be  conipletehj  divided  or  disor- 
ganized, the  parts  of  the  body  which 
derive  their  nervous  supply  from  be- 
low the  seat  of  the  injury  will  neces- 
Prof.  Eve  has  collected  seven  cases. 


in  which  the  cord  was  found  by  post-mortem  inspection  to  be  for  a  greater 


Fig.  178. 


Fig.  179. 


Fracture  of  vertebral  body,  and  unilateral  dislocation  of  a  lumbar  vertebra. 

or  less  space  entirely  deficient,  and  in  which  life  was  yet  prolonged  for 
periods  varying  from  a  few  days  to  twenty-two  years-/  and  the  only  in- 

•  Am.  Joui-n.  of  Med.  Sciences,  July,  1868,  pp.  103-112. 
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stance  of  these  in  which  paralysis  was  not  constant  from  the  time  of  the 
injury  was  Mr.  Shaw's  case,  in  which  the  cord  appears  at  first  to  have 
been  comparatively  slightly  injured,  its  want  of  continuity,  as  found  at  the 
autopsy,  having  been  due  to  subsequent  disorganization  which  produced 
a  return  of  paraplegia  before  death.  The  only  case  with  which  I  am 
acquainted,  in  which  complete  i-ecovei-y  is  supposed  to  have  followed  com- 
plete dimsion  of  the  cord,  is  one  reported  by  Dr.  Eli  Kurd,  of  New  York, 
in  which,  however,  the  diagnosis  was  not  confirmed  by  post-mortem  in- 
spection. 

When  the  injury  to  the  cord  is  less  severe,  the  prognosis  is,  of  course, 
more  favorable.  The  proportion  of  recoveries,  with  restoration  to  a  useful 
and  comparatively  active  life,  is,  for  injuries  of  the  dorsal  and  lumbar 
regions,  about  23  per  cent,  of  terminated  cases,  but  in  injuries  of  the  cer- 
vical region,  if  instances  of  partial  luxation  be  excluded,  the  proportion  is 
much  less. 

Treatment  of  Spinal  Injuries. 

The  treatment  of  injuries  of  the  spine  involves  attention  to  the  state  of 
l)oth  the  vertical  column  and  spinal  cord. 

Treatment  as  regards  Vertebral  Column. — If  in  any  case  there 
i)e  evident  vertebral  displacement,  or  marked  deformity,  with  paralysis, 
so  that  the  surgeon  has  reason  to  believe  that  he  has  to  deal  with  a  spinal 
luxation,  whether  complicated  or  not  with  fracture,  he  should  at  once  pro- 
ceed to  attempt  reduction  by  means  of  extension  and  counter-extension, 
aided  by  cautious  manipulation,  ?'otation, 'and  pressure.  I  am  aware  that 
this  advice  will  be  looked  upon  by  many  as  injudicious;  but  statistical  in- 
vestigation shows  that  while  there  is  but  one  case  recorded  (Petit-Radel's), 
in  which  efforts  at  reduction  were  the  cause  of  death,  there  are  many  per- 
fectly authentic  instances,  in  which  such  efforts  have  been  followed  by  the 
most  gratifying  success;  and  we  should  no  more  be  deterred  from  attempt- 
ing reduction,  by  the  fatal  result  in  one  case  of  vertebral  luxation,  than  we 
are  from  attempting  to  reduce  dislocations  of  the  shoulder  or  hip,  by  the 
fact  that  death  has  occasionally  followed  such  attempts  in  the  hands  of  the 
most  skilful  surgeons.  The  mortality  after  spinal  dislocation  has  been 
about  four  times  as  great  when  reduction  has  not  been  attempted,  as  when 
this  treatment  has  been  employed. 

If  manual  extension  and  counter-extension  should  fail  to  remove  the  de- 
formity, in  a  case  of  injured  spine,  it  would,  I  think,  be  right  to  apply 
j)ei~manent  extension  (to  both  legs),  by  means  of  the  ordinary  weight- 
apparatus;  the  surgeon  should,  however,  in  such  a  case  take  great  care, 
lest,  from  the  pressure  of  the  adhesive  plaster  or  bandages,  excoriation  or 
sloughing  should  occur,  and  seriously  complicate  the  patient's  condition. 
I  have  not  had  occasion  to  employ  splints  in  cases  of  fractured  spine,  but 
have  adopted,  with  advantage,  Hodgen's  suggestion  to  give  support  by 
means  of  a  plaster-of-Paris  jacket,  a  mode  of  treatment  which  has  also 
been  employed  by  Konig,  of  Gottingen,  and  by  Coskery,  of  Baltimore. 

Treatment  as  regards  Spinal  Cord — In  every  case  of  spinal  in- 
jury, the  patient  should  be  placed  in  bed,  and  kept  at  complete  rest,  both 
physical  and  physiological :  a  water-bed,  if  it  can  be  obtained,  or  down 
pillows,  will  be  found  of  great  use  in  preventing  the  formation  of  bed-sores. 
If  the  vertebral  column  itself  be  not  affected,  the  prone  position,  as  advised 
by  Erichsen,  will  probably  be  found  the  best,  as  facilitating  the  application 
of  local  remedies  to  the  spine.  In  cases  of  fracture,  however,  the  supine 
23 
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position  is  preferable,  and  the  patient  should  not  be  incautiously  turned 
upon  his  side,  lest  sudden  displacement  should  occur,  which  might  prove 
fatal.  The  patient  should  be  kept  scrupulously  clean,  and  parts  exposed 
to  pressure  should  be  frequently  bathed  with  astringent  or  slightly  stimu- 
lating washes.  The  bowels  should  be  emptied  from  time  to  time  by  the 
use  of  enemata.  It  is  usually  recommended  to  draw  off  the  urine  at  stated 
intervals,  by  means  of  a  flexible  catheter,  and  such  has  always  been  my 
own  practice.  It  has,  however,  been  recommended  by  Mr.  Hutchinson, 
to  dispense  with  the  catheter,  except  in  the  rare  cases  of  spinal  injury 
in  which  retention  is  painful,  allowing  the  bladder  to  become  distended, 
and  then  trusting  to  the  mechanical  overflow  to  prevent  injurious  con- 
sequences. Fatal  ulceration  of  the  bladder  has  undoubtedly  been  occa- 
sionally traced  to  the  use  of  the  catheter,  which  in  any  case  must  aggravate 
the  cystitis  produced  by  distention  and  the  ammoniacal  state  of  the  urine  ; 
and  iience,  though  not  prepared  to  go  quite  as  far  as  Mr.  Hutchinson,  I 
would  urge  the  importance  of  great  gentleness  in  catheterization,  which 
should  only  be  done  with  a,  flexible  instrument,  used  tmthout  the  stillette. 

If  bed-sores  form,  they  should  be  carefully  and  frequently  dressed,  with 
as  little  disturbance  as  possible  to  the  patient.  The  alternate  application 
of  ice  and  hot  poultices  has  been  highly  recommended  by  Prof.  Brown- 
Sequard. 

Topical  remedies  are  not  of  much  value  in  the  early  stages  of  spinal  in- 
juries, though,  if  there  were  much  tenderness  and  local  pain,  ice-bags  might 
perhaps  be  used  with  advantage;  at  a  later  period,  various  forms  of  coun- 
ter-irritation may  be  employed,  wdth  a  view  to  a  derivative  action  on  the 
spinal  cord  and  membranes. 

Constitutional  Treatment. — The  general  treatment  during  the 
eai-ly  stages,  should  be  such  only  as  is  indicated  by  the  constitutional  condi- 
tion of  the  patient.  Opium  may  be  given  at  any  period,  to  relieve  pain 
or  nervous  irritation.  Dr.  McDonnell  highly  recommends  the  administra- 
tion of  belladonna  as  a  sedative  to  the  spinal  cord,  and  advises  that  it 
should  be  combined  with  opium,  whenever  the  latter  remedy  is  prescribed 
in  these  cases.  On  the  onset  of  in  flammatory  symptoms,  small  doses 
of  calomel,  or  of  the  corrosive  chloride  of  mercury,  may  be  employed,  or 
the  iodide  or  bromide  of  potassium.  Ergot  has  proved  useful,  in  the  hands 
of  Prof.  Hammond,  in  cases  of  myelitis  following  spinal  injury.  After 
the  subsidence  of  inflammation,  strychnia  has  often  proved  of  the  greatest 
benefit ;  at  the  same  time,  electricity,  systematically  applied  to  the  para- 
lyzed parts,  with  friction,  and  cold  or  warm  douches  to  the  spine,  may 
often  be  serviceable.  Tonics,  especially  iron,  quinia,  and  cod-liver  oil, 
which  may  be  required  at  an  early  period,  are  peculiarly  indicated  in  the 
later  stages  of  spinal  injuries.  The  diet  throughout  should  be  nutritious 
but  unirritating,  with  or  without  stimulus  according  to  the  circumstances 
of  each  individual  case. 

Trephining  or  Resection  in  Injuries  of  the  Spine  This  opera- 
tion has  been  suggested  and  described  by  surgical  writers  for  a  very  long 
period,  its  history  reaching  back,  indeed,  to  the  davs  of  Paulus  J^:<?ineta. 
The  first  surgeon,  however,  who  actually  practised  the  operation  on  the 
living  subject,  was  the  elder  Cline,'  in  the  early  part  of  the  present  century, 

'  Louis's  operation,  in  1762,  often  referred  to  as  an  instance  of  spinal  resection, 
consisted  merely  in  the  removal  of  detached  fragments  in  a  case  of  gunshot  injury ;  a 
perfectly  legitimate  and  conservative  procedure,  wliich  was  resorted  to  twenty-four 
times  during  our  late  war,  with  fourteen  recoveries. 
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and  his  example  has  been  followed  by  other  surgeons  from  time  to  time, 
the  whole  number  of  cases  now  on  record  amounting  to  over  forty.  The 
object,  of  course,  is  to  remove  the  vertebral  arches  at  the  seat  of  injury, 
and  thus,  if  possible,  relieve  the  cord  from  pressure,  which  is  supposed  by 
the  advocates  of  the  operation  to  be  the  cause  of  paralysis  in  these  cases. 
But,  as  a  matter  of  fact,  post-mortem  inspection  has  shown  that  compres- 
sion exists  in  but  a  small  number — less  than  one-third — of  fatal  cases,  and 
that  even  in  these  instances  the  cord  is  usually  so  much  lacerated  or  dis- 
organized as  to  preclude  any  benefit  from  operative  interference ;  more- 
over, compression,  when  it  does  exist,  is  almost  always  due  to  the  pressure 
exercised  by  the  body  of  the  vertebra,  so  that  all  that  resection  could  possi- 
bly do  would  be,  as  Dr.  McDonnell  has  phrased  it,  to  take  away  the 
"  counter-pressure." 

The  operation  is  by  no  means  an  easy  one,^  and  is  in  itself  attended  with 
no  small  danger  to  the  patient;  beside  the  inevitable  risks  which  must  fol- 
low the  conversion  of  the  injury  into  a  compound  fracture,  the  exposure  of 
the  delicate  structures  within  the  vertebral  canal,  and  the  permanent  loss 
of  firmness  and  strength  in  the  spinal  column,  consequent  on  the  removal 
of  one  or  more  of  the  vertebral  arches,  the  operation  entails  immediate 
peril  upon  the  patient,  death  having  occurred  in  one  case  (Willett's)  before 
the  operation  could  be  completed.  Finally,  the  statistics  of  the  operation 
show  beyond  question  that,  far  from  increasing,  it  positively  diminishes 
the  chances  of  recover\^.  The  following  table  embraces  a  record  of  45 
cases,  being,  as  far  as  I  can  ascertain,  all  in  which  the  operation  of  spinal 
resection  for  fracture^  has  been  hitherto  performed : — 

y 

1  "  I  am  satisfied,"  says  Prof.  Eve,  "that  this  operation,  in  the  dorsal  vertebrae,  if 
not  almost  impracticable,  is  certainly  one  of  the  most  difficult  in  surgery."  {Am. 
Journ.  Med.  Sciences,  July,  1868,  p.  106). 

2  Resection  of  the  spine  for  disease  has  been  performed  by  various  surgeons,  includ- 
ing Heine,  Roux,  Holscher,  Dupuytren,  and  Jacobi,  of  New  York.  Dr.  Blackraan  is 
reported  to  have  operated  more  than  once,  but  I  can  find  no  record  of  his  otlier  cases. 
He  excised  a  portion  of  the  sacrum,  upon  one  occasion,  but  without  benefiting  .his 
patient.    Ur.  J.  B.  Walker,  of  Boston,  excised  a  spinous  process. 
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Cases  of  Resection  of  the  Spine. 


No. 

Result. 

Operator's  name. 

Reference. 

Died. 

Cliue,  Sr. 

Chelius's  Surgery  ;  ed.  by  South,  vol.  i.  p.  590. 

o 

VV  1  t/lV  Jl  d  111  J 

Lancet,  1827. 

o 
o 

Ol  f\  It  11  w 
V-/l(.tK  lli^  VV  J 

Hutchison,  in  Am.  Med.  Times,  18G1. 

4 

Tyrrell, 

Malgaigne,  Fractures  et  Luxations,  t.  i.  p.  425. 

5 

,( 

Id, 

Ibid"^ 

0 

,1 

Bjirtoii  J 

Malo'ai'^ne  (Packard's  translation),  p.  343. 
Heyfelder,  Traite  des   Resections  (trad,  par 

I 

,j 

Boy  er. 

IBoeckel),  p.  244. 

0 

o 

(( 

T.     T?  r*m.»T*G 

Am.  .Journ.  of  Med.  Sciences,  o.  s.,  vol.  xvi. 

Q 
U 

LLtJIl  U  U.1 1  U  >V  , 

Chelius  and  Heyfelder,  op.  cit. 

in 

1 V 

L&Hq  iBr  J 

Malgaigne,  op.  cit. 

i  1 

Holsclier, 

Brown-S6quard,  Central  Nervous  System,  p. 256. 

1  9 

A    Hr  Smith 

N.  A.  Med.  and  Surg.  .Journ.,  vol.  viii.  p.  94. 

1.3 

Uieci. 

Mayor, 

T-Tcnr  ft»l    i^T*    r\Y\  f*\i 
Xi  C  y  Jt,Hlt;lj  XJjJ*  oiu. 

1  A 

DOllLil, 

Notes  to  Cholius  vol.  i.  p.  591,  etc. 

1 

-LO 

J, 

£>            Ilia  11  • 

Hutcliisoii  loc.  cit. 

ID 

lid,  wards  J 

Brit,  and  For,  Med.  Review,  1838. 

1  / 

Til  Q  i  i» 

Ballin^all,  apud  Hutchison,  loc.  cit. 

Groldsniitli, 

VTlOao  b  kJlllJ^trl^,   ^U.  ctllt.,    vul.  I. 

1  Q 

Died. 

otepiitiii  oiiii  tiij 

T-Tii  tr*li  icAii     lor*  I'lt 
Xi.  11  LL/lllOLfll  ,   ILfU*  ^11/. 

u 

Hiitcliisoiij 

Lr.  iVl.  JOlltJS, 

Ibid. 

•'1 

ft 

Brown-Sequard,  op.  cit.,  p.  25.'). 
Hurd,  N.  Y.  Journ.  of  Med.,  1845. 

t  i 

ti.  xi.  LVtiai  J 

Id. 

Am.  Journ,  of  Med.  Sciences,  n.  s.,  vol.  xlv. 

1 

JNot  improved. 

Id. 

Ibid. 

9f> 

jjied . 

l\.  XVIL  JJUlillfc:  J.  I J 

Tbid     vol  1 

•)R 

/lO 

Relieved. 

Sani'l  Grordoiij 

Med.-Chir.  Trans.,  vol.  xlix.  p.  21. 

97 

jjied. 

1  111  (i  LI  X  , 

Brit,  and  For.  Med.-Chir.  Review  1866. 

9K 

Wi  lltitt 
VV  ILit; LI, 

Med.  Times  and  Gazette  Feb.  2  1867  and  St. 

Bartli.  Hosp.  Rep.,  vol.  ii.  p.  242. 
Dub.  Quart.  .Journ.  of  Med.  Sci.,  Aug.  1866. 
Med.  Times  and  Gazette  Feb.  23  1867. 

9Q 

11 .   cJ*  l-VlItJllj 

Ov' 

uieci. 

Maunder  J 

31 

Not  improved. 

Eve, 

Am.  Journ,  of  Med,  Sciences,  n.  s.,  vol.  Ivi, 

Died. 

^^IICC  V  Ci  , 

Boston  City  Hosp.  Reports,  1870,  p,  577. 

Id. 

Ibid.,  p,  580, 

34 

( t 

St.  Bartholomew's  Hosp.  Reports,  vol,  vi, 
Med.  Times  and  Gazette  Au*''.  7  1869. 

(, 

IV  n  11  n  t>  1  \r 
1>  11 11 11  cic  V  ' 

36 

£  i 

Id. 

Ibid, 

37 

Id. 

I  bid. 

38 

Relieved. 

Id. 

Ibid. 

39 

Died. 

Willard, 

Am.  Journ.  of  Med.  Sciences,  n,  s.,  vol.  Ixiii. 

40 

Relieved. 

Stemen, 

Fort  Wayne  Journ.  of  Med,  Sci,,  April,  1883, 

41 

Not  improved. 

Id. 

Ibid, 

42 

Died. 

Id. 

Ibid,,  October,  1883. 

43 

Not  improved. 

Lncke, 

Revue  des  Sciences  Medicales,  Avril,  1880, 

44 

Died. 

j  Pinkerton, 

Med,  News,  Jan.  3,  1885,  p.  16, 

45 

;  c 

Halsted, 

Ibid. 

In  41  of  the  above  45  cases  the  result  is  known :  33  patients  died ;  4 
were  relieved,  and  4  received  no  benefit  from  the  operation.  The  most 
successful  cases  which  the  advocates  of  spinal  resection  have  yet  been  able 
to  produce,  are  those  of  Dr.  Gordon,  Mr.  Nunneley,  and  Prof.  Stemen; 
in  the  first,  more  than  a  year  after  the  operation,  the  patient  was  "  unable 
to  stand  or  walk ;  in  the  second,  the  patient,  during  the  two  and  a  half 
years  which  he  survived,  was,  though  strong-  in  the  arms,  "  weak  and  par- 
tially paralyzed  in  the  legs  ;"  while  in  the  third,  though  living  seven  years 
after  the  operation,  the  patient  had  "  not  been  able  to  walk  or  move  his 
limbs."   Considering,  therefore,  the  not  unfrequent  favorable  issue  of  these 
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cases  under  expectant  treatment,  and  in  view  of  the  fact  that  the  mortality 
after  the  operation  has  been  over  80  per  cent,  of  terminated  cases,  and  that 
no  well-authenticated  instance  of  complete  recovery  after  its  employment, 
has  yet  been  recorded ;  surely  we  are  justified  in  declaring  with  Le  Gros 
Clark,  that  we  "cannot  regard  trephining  the  spine  as  brought  within  the 
pale  of  the  justifiable  operations  in  surgery." 

I  would  respectfully  invite  the  reader,  who  is  interested  in  the  further 
investigation  of  the  subject,  to  consult  the  elaborate  statistical  tables 
embraced  in  my  monograph  on  Injuries  of  the  Spine,  already  referred  to. 

If  the  operation  of  spinal  resection  is  to  be  done  at  all,  it  can,  probably, 
be  best  accomplished,  as  recommended  by  Dr.  McDonnell,  by  making  a  free 
and  deep  incision,  and  then  dividing  the  bony  lamina;,  on  either  side  of 
the  spinous  process  of  the  injured  vertebra,  with  strong  cutting  forceps 
bent  at  an  angle — an  instrument  which  would  prove  more  serviceable,  in 
this  position,  than  either  a  trephine  or  a  Hey's  saw;  a  single  arch  having 
been  removed,  any  additional  portions  of  bone  may  be  readily  taken  away 
Avith  the  ordinary  gouge-forceps.^  Dr.  McDonnell  recommends  very  highly 
the  internal  administration  of  belladonna,  or  atropia,  during  the  after- 
treatment  of  these  cases,  in  order  to  prevent  the  development  of  inflam- 
mation of  the  membranes  or  spinal  cord. 


CHAPTER  XVII. 

INJURIES  OF  THE  FACE  AND  NECK. 

Injuries  op  the  Face. 

Wounds  of  the  Face  present  no  peculiarities  requiring  different 
treatment  from  that  of  similar  injuries  in  other  parts.  The  tissues  of  the 
face  are  so  vascular,  that  primary  union  is  usually  attainable,  at  least  in 
the  case  of  incised  wounds.  As  it  is  desirable  to  avoid  any  disfigurement, 
in  a  part  which  is  constantly  exposed  to  observation,  I  think  it  best  to 
dispense  with  sutures,  in  the  treatment  of  superficial  wounds  of  the  face, 
approximating  the  parts  as  accurately  as  possible  by  means  of  the  gauze 
and  collodion  dressing.  In  certain  localities,  however,  as  in  the  eyelids  or 
eyebrows,  nose,  ears,  and  lips,  the  employment  of  sutures  is  usually  indis- 
pensable :  in  penetrating  wounds  of  the  cheeks,  also,  stitches,  embracing 
almost  the  entire  thickness  of  the  parts,  should  be  applied.  Harelip  pins, 
which  may  always  be  used  with- advantage  in  wounds  of  the  lips,  may  be 
employed  in  any  of  these  cases  to  control  arterial  bleeding,  the  pin  being 
passed  under  the  vessel,  which  is  then  compressed  above  it  by  means  of 
the  twisted  suture.  No  matter  how  much  contused  and  lacerated  any  part 
of  the  skin  of  the  face  may  be,  it  should  not  be  removed,  but  should  be 
replaced,  after  having  been  carefully  cleansed,  in  hope  that  reunion  may 
occur.  The  deformity  which  sometimes  results  from  such  an  injury,  may 
often  be  remedied  by  a  plastic  operation — which  may  also  be  required  in 
cases  of  deformity  from  burn,  in  which  mechanical  extension  has  failed  to 
procure  relief  (see  p.  317). 

'  See  Dr.  McDonnell's  paper  in  the  Dublin  Quarterly  Journal  of  Medical  Science,  for 
August,  186(3,  pp.  31-33. 
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Orbit  and  Eyeball — Injuries  of  the  Orhit  may  prove  fatal  through 
implication  of  the  brain,  either  primarily,  or,  at  a  later  period,  by  the  ex- 
tension of  inflammation.  Pointed  instruments,  such  as  a  sword,  a  stick, 
or  the  end  of  an  umbrella,  may  be  thrust  through  the  orbital  plate  of  the 
frontal  bone  directly  into  the  brain.  In  a  case  recorded  by  Dr.  Wm.  Pep- 
per, a  knife  was  thrust  through  the  sphenoidal  fissure,  wounding  a  large 
meningeal  vein,  and  causing  death  from  intra-cranial  hemorrhage.  In 
other  instances,  again,  wounds  of  the  orbit  have  been  followed  by  the 
formation  of  arterio-venous  aneurisms,  as  in  a  case  of  Nelaton's,  in  which 
the  point  of  an  umbrella  wounded  the  cavernous  sinus  and  internal  carotid 
artery  of  the  opposite  side — death  ultimately  resulting  from  the  bursting 
of  the  aneurismal  tumor.  Deep-seated  suppuration  may  occur  as  the  result 
of  orbital  injury,  the  abscess  pointing  in  either  eyelid,  or  proving  fatal  by 
extending  backwards  to  the  brain.  Wounds  of  the  orbit  may  cause  blind- 
ness, without  directly  involving  the  eyeballs,  either  by  injury  to  the  optic 


Fig.  ISO. 


Oblique  illuminatioo.  (Weli.s.) 


Fig.  181. 


nerves,  or,  possibly,  by  inducing  a  reflex  condition  depending  upon  lesion 
of  other  neighboring  nerves,  as  of  branches  of  the  fifth  pair.'  In  a  case 
reported  by  Dr.  Packard,  immediate  and  total  blindness  followed  a  gunshot 
wound  of  both  orbits,  the  patient  surviving  the  injury  for  four  years  and  a 
half,  and  eventually  dying  from  other  causes. 

Foreign  Bodies  lodging  on  the  eye  may  be  embedded  in  the  cornea,  or 
may  be  concealed  between  the  ball  and  either  eyelid.  From  the  cornea, 
the  oftending  particle  may  be  removed  without  much  difficulty,  simply  by 

picking  or  gently  pr^nng  it  off  with 
an  ordinary  cataract  needle;  if,  in 
doing  this,  the  cornea  be  superficially 
abraded,  it  is  well,  before  dismissing 
the  patient,  to  apply  a  drop  of  castor 
oil,  which  will  effectually  protect  the 
surface  until  the  slight  breach  of  con- 
tinuity has  been  repaired.  A  foreign 
body  on  the  cornea  can  usually  be 
readily  detected  by  carefully  examin- 
ing the  part  in  a  bright  light ;  in  any 
case  of  doubt,  however,  oblique  illumi- 
nation should  be  employed  (Fig.  180), 
a  second  convex  lens  being  used,  if 
necessary,  as  a  magnifier.  The  con- 
junctival fold  of  the  lower  eyelid  may  be  explored  by  simply  drawing  down 


Eversion  of  upper  lid  for  detection  oT  foreign 
bodies.  (Erichsen.) 


'  The  possibility  of  such  an  occnrreiioe  is  doubted  by  Holmes  Coote,  and  other  sur- 
geons, who  attribute  the  amaurosis  in  these  cases  to  a  " concussion  of  the  retina," 
rather  than  to  the  effect  of  sympathy. 
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the  lid,  and  directing  the  patient  to  look  upwards;  to  explore  the  fold  of 
the  upper  lid  it  is  necessary  to  evert  the  eyelid,  which  may  be  done  either 
with  the  forefinger  and  thumb  (Fig.  181 ),  or  with  a  probe,  or  the  end  of  a 
pencil  or  quill,  laid  transversely  across  the  lid.  This  little  operation,  which 
is  more  difficult  than  it  appears,  is  done  by  firmly  but  lightly  seizing  the 
edge  of  the  lid  between  the  thumb  and  forefinger  (the  patient  looking 
downwards,  and  the  lid  being  drawn  well  down,  and  slightly  away  from 
the  ball),  and  then  by  a  quick  movement  turning  up  the  edge  of  the  lid 
over  the  point  of  the  finger,  which  is  simultaneously  depressed.  If  the 
probe  be  employed,  the  central  eyelashes,  or  the  edge  of  the  lid,  must  be 
taken  between  the  thumb  and  finger  of  one  hand,  while  the  probe  is 
manipulated  with  the  other.  The  eyelid  being  everted,  its  edge  is  pressed 
against  the  edge  of  the  orbit,  when  almost  the  whole  conjunctival  fold  comes 
into  view.  The  foreign  body  may  then  be  removed  with  delicate  forceps, 
the  smooth  end  of  a  probe,  or  a  moistened  camel's-hair  brush ;  it  is  some- 
times possible  to  feel  the  foreign  body  with  the  tip  of  the  finger,  when,  from 
its  transparency,  it  cannot  be  seen.  In  some  cases,  in  which  the  offending 
object  has  eluded  both  touch  and  vision,  I  have  succeeded  in  dislodging  it 
by  sweeping  out  the  fold  of  the  eyelid  with  a  camel's-hair  brush ;  and  in 
one  instance,  after  I  had  failed  to  detect  the  foreign  body  by  everting  the 
lid,  I  succeeded  by  placing  the  patient  in  a  bright  light,  with  his  head  thrown 
very  far  backwards,  when,  by  simply  drawing  the  lid  away  from  the  ball, 
I  was  enabled  to  see  almost  up  to  the  sulcus. 

Contusion  of  the  Eyeball  may  cause  temporary  blindness  by  inducing  a 
condition  of  the  retina  analogous  to  concussion  of  the  brain;  in  other  cases, 
the  loss  of  sight  may  be  permanent,  from  detachment  of  the  retina,  hemor- 
rhage, or  inflammatory  changes.  The  ordinary  "black  eye"  of  pugilists 
consists  in  an  extravasation  of  blood  beneath  the  conjunctiva,  and  into  the 
loose  areolar  tissue  of  the  eyelids.  In  this  situation  absorption  is  often  very 
slow,  the  subconjunctival  stain  sometimes  persisting  for  several  weeks;  the 
best  application  is  cold  water,  or  a  mild  alcoholic  lotion.  Contusion  of  the 
eyeball  is  sometimes  accompanied  by  rupture  of  the  cornea  or  sclerotic, 
allowing  the  escape  of  the  humors  of  the  eye,  and  causing  permanent  loss 
of  vision ;  in  other  cases  the  rupture  may  be  internal,  extravasation  occur- 
ring, and  filling  the  anterior  chamber  of  the  eye  with  blood,  the  iris  being 
sometimes  torn  from  its  ciliary  attachment,  or  the  lens  dislocated  from  its 
position.  The  treatment  consists  in  the  frequent  instillation  of  a  solution 
of  atropia,  gr.  ij-iv  to  f  Jj,  and  in  the  administration  of  calomel  and  opium, 
while  the  patient  is  kept  in  bed,  in  a  darkened  room,  and  upon  milk  diet. 
After  the  absorption  of  the  eftused  blood,  which  is  usually  soon  effected, 
vision  may  be  restored,  though  it  is  often  rendered  imperfect  by  bands  of 
lymph  crossing  the  anterior  chamber  and  the  pupil.  A  dislocated  lens 
usually  becomes  cataractous,  and  often  causes  intense  pain  and  frequent 
attacks  of  iritis,  by  pressing  upon  the  ciliary  bodies  and  iris;  in  either  case, 
extraction  should  be  promptly  resorted  to.  From  the  anterior  chamber, 
the  lens  may  be  removed  by  simple  corneal  section,  and  from  the  posterior 
chamber  by  a  similar  operation,  a  preliminary  iridectomy  having  been 
ficst  performed.  If  suppurative  disorganization  of  an  eyeball  occur,  exci- 
sion may  be  necessary  to  prevent  the  other  eye  from  becoming  sympatheti- 
cally involved. 

Non-penetrating  Wovnds  of  the  Eyeball  are  not  usually  of  a  serious 
nature.  The  treatment  consists  in  the  removal  of  foreign  bodies,  followed 
by  the  application  of  a  drop  or  two  of  castor  oil,  with  the  use  of  cold  com- 
presses if  the  injury  be  attended  with  much  pain.  Penetrating  Wounds 
are  attended  with  much  greater  risk,  the  chief  dangers  being  from  prolapse 
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of  the  iris,  et-cape  of  vitreous  humor,  and,  at  a  later  period,  from  inflamma- 
tion. If  the  iris  protrude,  an  effort  should  be  made  to  replace  it  by  means 
of  a  fine  probe;  if  this  be  impossible,  the  projecting-  portion  should  be 
snipped  off"  with  curved  scissors,  and  if  a  staphyloma  be  subsequently 
formed,  an  iridectomy  should  be  done  opposite  the  most  transparent  part 
of  the  cornea ;  this  operation  is,  according-  to  Soelberg  Wells,  much  prefer- 
able to  the  old  mode  of  treatment,  by  the  repeated  application  of  nitrate  of 
silver.  Incised  wounds  of  the  sclerotic,  if  not  very  large,  may  be  brought 
together  with  one  or  two  fine  sutures,  any  protruding  portion  of  iris  or 
vitreous  humor  being  first  cut  away.  In  cases  of  extensive  wound,  with 
escape  of  a  large  portion  of  the  contents  of  the  eye,  excision  should,  as  a 
rule,  be  immediately  performed,  especially  in  patients  of  the  poorer  class, 
to  whom  the  time  required  for  treatment  is  a  matter  of  importance.  If  an 
attempt  be  made  to  save  the  ball, -cold  compresses  should  be  applied,  atropia 
being  very  freely  used,  and  calomel  and  opium  administered  internally.  It 
may  be  necessary  at  a  later  stage  to  make  an  artificial  pupil,  to  extract  the 
lens  (if  this  have  become  the  seat  of  traumatic  cataract),  or  to  perform  ex- 
cision, if  vision  be  lost  and  suppurative  disorganization  of  the  eyeball  have 
occurred,  particularly  if  sympathetic  implication  of  the  other  eye  be 
threatened.  The  lodgment  of'  a  foreign  body  in  the  deeper  parts  of  the 
eye  usually  requires  excision  of  the  globe,  though  it  may  occasionally  be 
possible  to  remove  the  offending  substance  while  preserving  useful  vision. 
Dr.  McKeown,  of  Ulster,  has  recorded  several  cases  in  which  fragments  of 
steel  were  removed  by  the  aid  of  a  pointed  magnet  introduced  through  the 
w^ound,  and  recommends  the  use  of  a  large  magnet,  moved  about  externally 
to  the  eye,  as  a  means  of  diagnosis.  Magnets  have  also  been  successful!}^ 
employed  in  cases  recorded  by  McHardy,  Hirschberg,  Snell,  Appleyard, 
Galezowski,  Oppenheimer,  Owen,  Reid,  Jeffries,  and  Kollock.  A  con- 
venient instrument  for  the  purpose  has  been  devised  bv  Gruening,  of  New 
York. 

Nose — Foreign  bodies,  such  as  beads,  peas,  bits  of  sponge,  etc.,  are 
often  introduced  by  children  into  the  nostrils,  where  they  occasionally 
become  firmly  fixed,  and,  if  allowed  to  remain,  cause  a  troublesome  form 
of  ozffina.  The  foreign  body  may  usually  be  removed  without  much  diffi- 
culty, by  means  of  delicate  forceps,  a  bent  probe,  or  a  small  scoop  (such  as 
is  often  placed  at  one  end  of  a  grooved  director),  or  by  means  of  Thudi- 
chum's  douche,  the  current  being  of  course  directed  through  the  opposite 
nostril.  Politzer's  air-bag  is  used  for  the  same  purpose  by  J.  0.  Tansley, 
of  New  York. 

Ear — Foreign  bodies  may  be  removed  from  the  external  ear  with  for- 
ceps, scoop,  wire  loop  (as  advised  by  Hutchinson),  or,  which  is  certainly 
the  safest  means,  by  long-continued,  and,  if  necessary,  repeated  syringing 
with  tepid  water,  the  pinna  being  drawn  upwards,  or,  in  the  case"  of  very 
young  infants,  downwards,  so  as  to  straighten  the  auditory  canal.  Proif. 
Gross  uses  a  steel  instrument,  spoon-shaped  at  one  end,  and  "provided  at  the 
other  with  a  delicate  tooth,  placed  at  a  right  angle.  This  instrument  is 
doubtless  very  efficient  and  safe  in  skilful  hands,  but  the  general  practi- 
tioner will,  I  think,  do  wisely  to  be  satisfied  with  simple  syringing,  which 
is  indeed,  according  to  Dr.  Roosa,  and  to  Gruber,  of  Vienna,  much  prefer- 
able to  any  other  means  of  treatment.  An  ordinary  hard-rubber  syringe 
of  the  capacity  of  three  or  four  ounces  may  be  used,  the  returning  water 
being  received  in  a  bowl  held  beneath  the  ear.  When  there  is  much  inflam- 
mation, Gruber  advises  that  attempts  at  removal  should  be  postponed  until 
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the  subsidence  of  acute  symptoms,  when  the  auditory  passage  may.  be 
dilated  with  sponge  tents,  and  shrinking  of  the  foreign  body  promoted  by 
the  use  of  astringent  solutions.  Guersant  prefers  to  ordinary  syringing 
irrigation,  which  may  be  conveniently  effected  with  a  Thudichum's  douche, 
or  by  means  of  the  double  hand-ball  syringe  used  for  the  administration  of 
enemata.  Should  syringing  fail,  or  should  a  perforation  of  the  membrana 
tympani  render  its  employment  unadvisable,  Lowenberg's  agglutinaMve 
method  may  be  properly  tried;  this,  which  is  a  revival  of  the  plan  long 
since  taught  by  Paulus  ^gineta,  consists  in  the  introduction  of  a  delicate 
pencil,  tipped  with  glue  or  plaster  of  Paris,  which  is  allowed  to  remain  in 
contact  with  the  foreign  body  until  adhesion  takes  place,  when  both  may 
be  withdrawn  together. 

Cheek  Wounds  of  the  cheek  occasionally  result  in  the  formation  of 

troublesome  fistulse.  If  small,  a  cure  may  be  effected  by  pressure  and  the 
application  of  nitrate  of  silver,  a  red-hot  wire,  or  the  electric  cautery;  if 
larger,  the  edges  of  the  fistula  should  be  pared,  and  closely  approximated 
with  sutures  and  a  compress.  If  the  wound  involve  the  parotid  duct,  its 
opening  into  the  mouth  may  be  obliterated,  and  a  true  Salivary  Fistula, 
result.  The  treatment  consists  in  establishing  an  artificial  inner  opening 
by  H.  Morris's  plan  of  introducing  a  fine  catgut  or  whalebone  bougie  from 
the  mouth  into  the  affected  duct;  by  forming  a  seton,  by  means  of  a  small 
trocar  and  canula  passed  in  the  natural  direction  of  the  duct,  the  external 
opening  being  subsequently  closed ;  by  turning  the  fistulous  orifice,  with 
or  without  the  surrounding  integument,  into  the  mouth,  as  practised  by 
Van  Buren,  Langenbeck,  J.  R.  Wood,  and  E.  Mason;  by  the  ingenious 
operation  of  the  late  Prof.  Horner,  which  consists  in  cutting  out  the  dis- 
eased tissues  with  a  large  and  sharp  saddler's  punch,  pressed  firmly  against 
a  wooden  spatula  previously  introduced  into  the  mouth,  the  external  wound 
being  then  immediately  closed  with  the  twisted  suture;  or  by  Richelot's 
plan  which  accomplishes  the  same  purpose  by  the  use  of  an  elastic  ligature. 
J.  Allan  reports  two  cures  by  the  application  of  belladonna  and  glycerine 
over  the  parotid  gland,  so  as  to  arrest  the  secretion,  and  thus  permit  the 
healing  of  the  wound.  Molliere  advises  injecting  fatty  substances,  in  order 
to  destroy  the  substance  of  the  gland  and  thus  induce  cicatrization. 

Mouth. — Wounds  of  the  Lips  should  be  treated  by  the  application  of 
harelip  pins,  with  additional  points  of  the  interrupted  suture,  special  care 
being  taken  to  secure  accurate  adjustment  of  the  pr.  labium.  Additional 
firmness  may  be  afforded  by  the  use  of  broad  adhesive  strips,  passing  from 
side  to  side,  or  of  Ilainsby's  cheek  compressor,  as  after  the  operation  for 
harelip.  Wounds  of  the  Tongue  do  not  require  sutures,  unless  a  consider- 
able portion  of  the  organ  be  nearly  detached.  Hemorrhage  may  require 
the  application  of  ligatures,  or  of  the  hot  iron.  Wounds  of  the  So  ft  Palate, 
unless  very  small,  require  stitches,  which  may  be  applied  as  after  the  opera- 
tion of  staphyloraphy.  Foreign  bodies,  such  as  pistol-balls,  teeth,  or  pieces 
of  tobacco-pipe,  msij  be  lodged  deeply  in  the  tongue  or  pharynx,  giving 
rise  in  the  latter  situation  to  suppuration,  and  sometimes  to  fatal  secondary 
hemorrhage. 

Injuries  of  the  Neck. 

Wounds. — These  injuries,  which  are  usually  of  the  character  of  Incised 
Wounds,  are  most  commonly  inflicted  in  attempts  to  commit  suicide.  It  is 
occasionally  a  matter  of  some  importance,  in  a  medico-legal  point  of  view, 
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to  be  able  to  determine  whether  a  given  wound  of  the  neck  has  been  self- 
inflicted,  or  received  at  the  hands  of  another ;  it  is,  of  course,  impossible  to 
arrive  at  absolute  certainty  upon  this  point,  but  it  may  be  said,  in  general 
terms,  that  suicidal  wounds  commonly  begin  on  the  left  side  of  the  neck 
(the  person  being  right-handed),  and  pass  transversely  or  obliquely  down- 
wards across  the  part,  the  extent  of  the  wound  on  the  right,  being  usually 
less  than  that  on  the  left,  side.  They  rarely  penetrate  so  deeply  as  to  divide 
the  great  vessels;  hence  the  prima  fade  probability  with  regard  to  a  very 
deep  wound,  "  penetrating  as  by  a  stab  perpendicularly  towards  the  spine," 
and  perhaps  involving  the  vertebral  column,  would  be  that  it  was  not  self- 
inflicted/  Wounds  of  the  neck  may  be  divided  into — 1.  No n- Penetrating 
Wounds,  which  do  not  involve  the  air-passage  or  oesophagus  ;  and  2.  Pene- 
trating Wounds,  which  do  involve  one  or  both  of  those  important  organs. 

1.  Non-Penetrating  Wounds  The  danger  of  non-peneti-ating 

wounds  of  the  neck  is  chiefly  from  hemorrhage,  which  is  often  very  pro- 
fuse ;  if  the  carotid  artery  or  internal  jugular  vein  be  wounded,  death  may 
be  almost  instantaneous,  and  even  bleeding  from  comparatively  small  ves- 
sels may  prove  fatal  in  the  depressed  state,  both  physical  and  mental,  which 
is  usually  present  in  patients  who  have  attempted  suicide.  Another  danger 
is  from  the  entrance  of  air  into  the  large  veins  in  this  region,  which  may 
cause  sudden  death,  or,  as  in  a  case  recorded  by  Le  Gros  Clark,  may  prove 
fatal  at  a  later  period,  by  the  air  becoming  gradually  mixed  with  the  blood, 
and  thus  interfering  with  the  heart's  action.  The  pneumogastric  or  phi'enic 
nerve  may  also  be  wounded  in  these  cases,  and  either  event  would  of  itself 
almost  certainly  cause  the  death  of  the  patient.  The  treatment  of  non- 
penetrating wounds  of  the  neck  consists  in  arresting  hemorrhage,  and  in 
approximating  the  edges  of  the  cut,  in  such  a  way  as  to  favor  union. 
Every  bleeding  vessel,  whether  artery  or  vein,  should  be  secured  by  liga- 
tures above  and  below  the  opening  in  its  coats,  or  to  either  extremity  if  it 
be  completely  divided.  In  cases  of  arterial  bleeding,  in  which  the  precise 
source  of  hemorrhage  cannot  be  detected,  the  surgeon  should  not  hesitate, 
if  necessar}^,  to  ligate  the  common  carotid,  an  operation  which,  according 
to  Pilz,  has  been  done,  in  cases  of  punctured  and  incised  wounds,  in  44 
instances  with  20  recoveries,  and,  according  to  Cripps,  in  51  instances  with 
23  recoveries  (to  which  may  be  added  a  successful  case  in  my  own  hands), 
the  total  number  of  cases  in  which  the  carotid  has  been  tied  for  hemor- 
rhage being,  according  to  the  first-named  author,  228,  with  94  recoveries. 
Whenever  it  is  practicable,  however,  an  efi"ort  should  be  made  to  substi- 
tute ligation  of  the  external  carotid,  which  Cripps  has  shown  to  be  a  much 
safer  operation.  Approximation  of  the  lips  of  the  wound  is  best  eff"ected 
by  numerous  points  of  the  interrupted  suture,  the  ligature-threads  being 
brought  out  at  the  angles  of  the  wound,  where  they  serve  to  secure  drain- 
age. The  sutures  should  embrace  the  skin  and  superficial  fascia  only,  and 
the  deeper  parts  of  the  wound  should  be  approximated  by  means  of  broad 
strips  of  adhesive  plaster,  brought  obliquely  around  the  neck.  The  parts 
should  be  further  relaxed  by  bending  the  head  forwards,  with  the  chin 
almost  touching  the  sternum,  and  by  securing  it  in  this  position  by  means 
of  a  nightcap,  or  sling,  which  should  pass  from  the  occiput  to  a  circular 
band  around  the  chest.  Primary  union,  though  always  to  be  sought,  is 
rarely  attained  in  cases  of  cut-throat,  the  whole  surface  of  the  wound  not 
unfrequently  sloughing,  and  eventually  healing  by  granulation. 

'  See  upon  this  point  a  paper  by  Dr.  Taylor,  in  Guy's  Hosp.  Reports,  3d  s.,  vol. 
xiv.  pp.  112-144. 
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2.  Penetrating  Wounds  of  the  neck  may  involve  any  portion  of  the 
air-tube,  though  the  hirynx  is  the  part  usually  affected.  The  relative  fre- 
(juency  of  these  wounds,  in  different  situations,  may  be  seen  from  the  fol- 
lowing- table  of  232  cases,  collected  by  Mr.  Durham  : — 


The  special  dangers  of  penetrating  wounds  of  the  neck,  apart  from  such 
as  are  common  to  these  injuries  and  to  those  wMiich  are  non-penetrating, 
are  the  occurrence  of  asphyxia,  or  more  correctly,  apnoea,  emj^hysema, 
dysphagia,  and,  at  a  later  period,  bronchitis  and  pneumonia. 

Dijficiiify  of  Breathing,  ending,  perhaps,  in  complete  Suffocation  or 
Apnoea,  in  wounds  of  the  throat,  ma}"  depend  upon  several  causes.  It 
may  result  directly  from  the  accumulation  of  blood,  either  liquid  or  clotted, 
in  the  air-passages ;  from  displacement  of  divided  parts,  as  from  a  portion 
of  the  tongue,  the  epiglottis,  or  a  fragment  of  cartilage,  falling  backwards 
and  obstructing  the  rima  glottidis ;  or,  if  the  rings  of  the  trachea  be  widely 
separated,  from  the  external  soft  parts  being  sucked  inwards,  and  producing 
valvular  occlusion  of  the  air-tube.  Again,  suffocation  may  result  from 
oedema  of  the  glottis,  from  submucous  emphysema,  or  from  the  pressure 
of  an  abscess. 

Emphysema  is  not  usually  a  grave  complication ;  it  may,  however,  as 
already  mentioned,  produce  suffocation,  when  seated  beneath  the  laryngeal 
mucous  membrane,  or,  according  to  Hilton,  may  prove  directly  fatal  by 
pressure  on  the  phrenic  nerves. 

Dysphagia,  sometimes  amounting  to  complete  inability  to  swallow,  is 
occasionally  a  source  of  great  danger.  Either  from  a  wound  of  the 
oesophagus — or,  without  this  part  being  involved,  from  insensibility  of  the 
glottis — saliva,  and  even  particles  of  food,  may  escape  into  the  air-tube, 
and  make  their  appearance  at  the  external  wound. 

Bronchitis  and  Pneumonia  may  arise  from  the  irritation  produced  by 
the  presence  of  blood,  pus,  or  food,  in  the  air-pas.sages,  from  the  admission 
through  the  w^ound  of  cold  and  dry  air  to  the  lungs,  or,  possibly,  from  the 
direct  extension  of  inflammation  from  the  seat  of  injury. 

Among  the  occasional  remote  consequences  of  penetrating  wounds  of  the 
throat  may  be  mentioned  alteration  or  loss  of  voice,  and  the  formation  of 
a  traumatic  stricture  of  the  trachea  or  gullet,  or  of  an  aerial  or  oesophageal 
fistula. 

Treatment. — After  the  arrest  of  hemorrhage,  as  in  cases  of  non-pene- 
trating wound,  the  surgeon  may  apply  a  few  sutures  to  either  extremity 
of  the  incision,  leaving,  however,  the  central  portion,  as  a  general  rule, 
to  heal  by  granulation  ;  an  exception  should  be  made  in  those  cases  in 
which  the  air-tube  is  completely  cut  across,  when,  to  prevent  wide  separa- 
tion, it  may  be  necessary  to  apply  a  stitch  on  either  side,  so  as  to  hold  the 
parts  in  apposition.  The  sutures,  which  in  such  a  case  should  be  of  fine 
thread,  may  be  passed  through  the  superincumbent  connective  tissue,  or 
even  superficially  through  the  cartilages  themselves,  one  end  being  cut  oft', 
and  the  other  brought  like  a  ligature  through  the  external  wound.  In 
other  cases,  from  the  persistence  of  venous  oozing,  or  from  the  occurrence 
of  dyspnoea  on  attempting  to  close  the  wound,  it  may  be  necessary  to 
introduce,  for  a  time  at  least,  a  tracheal  tube,  as  after  the  operation  of 


Situation  of  wound. 
Above  the  hyoid  bone      .  . 
Through  the  thyro-hyoid  membrane 
Through  the  thyroid  cartilage.  .... 
Through  the  crico-thyroid  membrane  or  cricoid  cartihige 
Into  the  trachea  ....... 


Number  of  cases. 


17 

80 
42 
36 
57 
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tracheotomy.  If,  at  any  time,  apnoea  be  threatened,  the  wound  should  bo 
instantly  reopened,  and,  if  necessary, ,  artificial  respiration  resorted  to. 
Tracheal  or  laryngeal  stricture  may,  at  a  later  period,  require  the  per- 
formance of  tracheotomy,  followed  by  systematic  dilatation  or  even  ex- 
ternal division,  as  in  a  case  recorded  by  Trendelenburg,  or  by  excision  of 
portions  of  the  tracheal  rings,  or  cricoid  cartilage,  as  practised  by  H.  Lee, 
,of  London,  and  by  myself,  in  a  case  under  my  care  at  the  University 
Hospital:  aerial  /ts^?<Za  may  (provided  that  the  larynx  be  unobstructed)  be 
closed  by  a  plastic  opei'ation. 

Injuries  of  the  Larynx  and  Trachea. 

A  blow  upon  the  larynx  may  prove  fatal  through  shock,  or  by  inducing 
spasm  of  the  glottis;  when  the  injury  is  less  severe,  temporary  insensibility 
only  may  result.  The  treatment,  in  slight  cases,  consists  in  the  adoption  of 
such  measures  as  may  prevent  subsequent  inflammation,  but,  if  breathing 
have  stopped,  laryngotomy  should  be  performed,  and  artificial  respiration 
at  once  resorted  to. 

Fracture  of  the  Larynx  is  an  exceedingly  dangerous  accident,  the 
mortality,  according  to  Durham's  statistics,  being  over  80  per  cent.^  No 
age  is  exempt,  though  the  injury  usually  occurs  among  young  adults;  five 

Fig.  182.  Fig.  183. 


Fractures  of  the  larynx.    (After  Roe.) 

of  fifteen  cases  analyzed  by  Hunt  Avere  in  children,  and  only  one  in  a  per- 
son over  forty-five  years  of  age.    The  usual  causes,  apart" from  gunshot 

1  Mr.  Arbuthnot  Lane,  however,  from  an  examination  of  numerous  dissecting-room 
specimens,  concludes  that  many  cases  present  very  sliglit  symptoms,  and  end  in 
recovery  without  their  nature  having  been  recognized. 
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wounds,  are,  according-  to  the  same  writer,  "  falls  against  hard  and  project- 
ing substances,  blows,  kicks,  and  pressure."  Tiie  si/viptorns  are  local  pain 
and  tenderness;  swelling  of  the  neck,  with  an  alteration  of  its  form,  consist- 
ing either  of  flattening  or  of  undue  prominence;  mobility  of  the  cartilages, 
and  occasionally  crepitus.  There  are,  besides,  often  dyspnoea  and  lividity 
of  face,  with  the  ordinary  evidences  of  collapse,  emphysema,  and  expecto- 
ration of  bloody  mucus;  the  latter  symptoms  are  considered  by  Hunt  par- 
ticularly unfavorable,  as  indicating  laceration  of  the  laryngeal  mucous 
membrane.  The  annexed  table,  from  Durham,  gives  a  summary  of  69  re- 
corded cases,  52  collected  by  Henoque,  and  17  added  by  Durham  himself. 
It  will  be  observed  that  death  followed  in  every  case  in  which  the  cricoid 
cartilage'  was  involved. 


Cartilages  Fractuked. 


Thyroid  only 

Cricoid  only 

Thyroid  and  os  hyoides 

"       and  cricoid 

"       cricoid,  and  os  hyoide.s 

"  "       and  traclina 

Cricoid  and  trachea 

"  trachea,  and  os  hyoides 
"  Fractures  of  larynx" 


Total 


No.  of  cases 

Deaths. 

Recoveries. 

30 

20 

10 

11 

11 

4 

2 

2 

9 

9 

2 

2 

2 

2 

3 

3 

1 

1 

7 

3 

"4 

69 

53 

16 

The  treatment,  in  cases  in  which  the  displacement  is  slight,  and  in  which 
there  is  no  dyspnoea,  may  consist  simply  in  supporting  the  parts  Avith  com- 
presses and  strips  of  adhesive  plaster.  If,  however,  the  respiration  be 
embarrassed,  and  particularlj^  if  there  be  bloody  expectoration,  no  time 
should  be  lost  in  resorting  to  tracheotomy,  which,  under  such  circumstances, 
affords  almost  the  only  chance  of  saving  the  patient.  Eight  of  the  twelve 
cases  of  recovery  were  saved  by  operation,  while  in  the  remaining  four, 
from  the  absence  of  haemoptvsis  and  emphysema,  there  is  reason  to  believe, 
as  remarked  by  Hunt,  that  the  fractures  were  in  the  median  line,  and  did 
not  involve  the  mucous  membrane.  After  the  operation,  an  attempt  may 
be  made  to  restore  the  displaced  parts  to  their  proper  position  by  manipu- 
lation. Panas  and  Caterinopoulos  recommend,  instead  of  tracheotomy,  a 
section  of  the  thyroid  cartilage,  followed  by  the  introduction  of  a  large 
tube,  so  as  to  keep  the  fragments  in  position.  Dr.  E.  Holden,  of  Newark, 
N.  J.,  has  recently  recorded  a  remarkable  case  of  dislocation  of  the  inferior 
cornu  of  the  thyroid  cartilage.  Luxation  of  the  arytenoid  cartilage  has 
been  observed  in  two  cases  by  Stoerk. 

Fracture  or  Rupture  of  the  Trachea,  without  injury  of  the 
larynx,  and  without  external  wound,  is  an  extremely  rare  and  usually 
fatal  accident.  Cases  are  reported  by  Lonsdale,  Berger,  Beck,  J.  L.  Atlee, 
Jr.,  Robertson,  Corley,  Long,  Drummond,  and  Wagner — those  seen  by 
the  three  last-mentioned  surgeons  being  the  only  instances  of  recovery. 
In  Long's  case,  life  was  saved  by  tracheotomy,  supplemented  by  removal 

1  A  remarkable  case  has  been  recently  recorded  by  S.  Treulich,  in  which  both  thy- 
roid and  cricoid  cartilages  were  broken — the  latter  in  two  places — and  the  trachea 
ruptured  by  the  bite  of  a  horse  ;  life  was  saved  by  tracheotomy.  Recovery  also  fol- 
lowed in  a  case  of  cricoid  fracture  reported  by  Masucci.  Another  case  (fatal)  of  frac- 
ture of  both  thyroid  and  cricoid  is  recorded  by  Wagner. 
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of  blood  from  the  air-passages  by  suction,  and  by  artificial  respiration.  A 
case  was  under  my  care  a  few  years  since,  at  the  Episcopal  Hospital,  in 
which  an  injury  of  the  neck  was  followed  by  emphysema  and  passage  of 
fluids  from  the  oesophagus  into  the  trachea,  thus  rendering  probable  the 
existence  of  a  slight  rupture  of  this  organ  ;  life  was  maintained  for  several 
weeks  by  means  of  nutritive  encmata,  and  the  patient  eventually  recovered. 
Dr.  Lang,  a  German  surgeon,  has  reported  a  remarkable  case  of  intussus- 
ception of  the  trachea,  which  proved  fatal  at  the  end  of  ten  weeks. 

Burns  and  Scalds  of  the  mouth,  pharynx,  and  glottis  are  occasionally 
met  with,  especially  among  children,  the  most  usual  form  of  the  injury 
resulting  from  an  attempt  to  drink  boiling  water  from  the  spout  of  a  tea- 
kettle. It  is  probable  that,  in  some  cases,  steam  may  reach  the  larynx 
itself,  but  in  the  majority  of  instances  the  air-passages  become  secondarily, 
involved,  by  the  extension  of  inflammation  from  the  -mouth  and  glottis. 
The  dangers  are  those  of  submucous  laryngitis  and  cedema  glottidis,  and 
the  treatment  consists  in  the  application  of  leeches  and  ice  to  the  throat, 
and  in  the  administration  of  antimony,  or  of  calomel  and  opium.  Free 
mercurialization  is  considered  by  Bevan  and  Corley,  of  Dublin,  to  be  the 
most  important  measure,  and  the  latter  surgeon  reports  a  successful  case 
in  a  child  less  than  three  years  old,  who  in  seventeen  hours  took  twenty- 
four  grains  of  calomel,  and  had  six  drachms  of  mercurial  ointment  rubbed 
into  his  groins  and  axillae.  The  oedematous  mucous  membrane  of  the 
fauces  and  epiglottis  may  be  scarified  with  a  long  needle,  or  with  a  curved 
bistoury,  wrapped  almost  to  its  point  with  a  strip  of  sticking  plaster,  and, 
if  suffocation  appear  imminent,  tracheotomy  must  be  performed,  as  a  last 
resort,  though  its  results  under  these  circumstances  are  far  from  satisfac- 
tory, 35  out  of  51  cases  collected  by  Mr.  Durham  having  ended  in  death. 

A  similar  injury  may  result  from  drinking  corrosive  liquids,  such  as 
the  stronger  mineral  acids,  or  caustic  alkalies.  The  treatment  should  be 
the  same  as  in  the  case  of  scald  of  the  glottis  or  larynx.  Of  three  cases 
mentioned  by  Durham,  in  which  tracheotomy  was  performed  for  such  an 
injury,  two  died  and  one  recovered. 

Foreign  Bodies  in  the  Air-Passages  A  great  variety  of  sub- 
stances have  been  met  with  as  foreign  bodies  in  the  air-passages,  the  most 
common  being,  according  to  Prof  Gross,  grains  of  corn,  beans,  melon- 
seeds,  pebbles,  and  cherry-stones.  Several  such  objects,  sometimes  of  a 
dissimilar  character,  have  been  occasionally  met  with  in  the  same  case.  In 
four  instances  leeches  have  been  extracted  from  the  larynx,  by  Marcacci, 
Trolard,  Massei,  and  Clementi.  Foreign  bodies  usually  enter  the  air- 
passages  through  the  glottis,  being  drawn  in,  in  the  act  of  inspiration,  or 
simply  dropping  in,  as  in  the  case  of  coins  tossed  in  the  air  and  caught  in 
the  mouth,  or — as  has  probably  happened  in  some  cases,  in  which  suffoca- 
tion having  occurred  during  sleep  or  intoxication,  the  air-passages  have 
been  found  to  contain  partially  digested  food — the  foreign  body  may  be 
regurgitated  from  the  stomach,  and  may  then  make  its  way  through  the 
glottis,  the  sensibility  of  which  is  obtunded  by  the  patient's  condition.  In 
other  instances  foreign  bodies  have  entered  the  air-passages  through  acci- 
dental wounds  or  ulcerations  of  the  oesophagus,  of  the  tissues  of  the  neck, 
or  of  the  walls  of  the  chest.  Finally,  in  "one  case  referred  to  by  Prof 
Gross,  a  lymphatic  gland  passed  through  an  ulcer  in  one  of  the  bronchi, 
and  caused  death  by  becoming  impacted  in  the  rima  glottidis. 

Situation. — A  foreign  body  may  be  arrested  in  any  portion  of  the  air- 
passages,  or,  more  rarely,  may  be  movable,  changing  its  position  from  time 


FOREIGN   BODIES    IN   THE  AIR-PASSAGES. 


367 


to  time.  The  parts  in  which  extraneous  substances  are  most  apt  to  become 
impacted  are  the  larynx  and  one  of  the  bronchi,  usually  the  rig^ht. 

Symptoms. — The  primary  symptoms,  or  those  of  Obstruction,  are  similar 
to  those  of  inflammatory  or  spasmodic  croup,  only,  if  possible,  more  vio- 
lent. The  patient  feels  a  sense  of  impending  death,  and  is,  indeed,  for  the 
time,  in  most  imminent  danger.  The  face  becomes  livid,  the  eyes  appa- 
rently start  from  their  sockets,  the  patient  gasps  and  utters  ))iercing  cries, 
foams  at  the  mouth,  is  perhaps  convulsed,  or  falls  insensible.  The  first 
paroxysm  passing  off,  the  symptoms  of  IriHtatioyi  become  prominent. 
There  is  a  short,  croupy  cough,  with  pain,  especially  referred  to  the  top  of 
the  sternum,  and  mucous  or  bloody  expectoration.  Paroxysms  of  dyspnoea, 
with  a  sense  of  suffocation,  recur  from  time  to  time,  and  are  due  to  the 
dislodgment  of  the  foreign  body,  and  to  its  beintr  impelled  against  the 
larynx  by  the  act  of  coughing.  Auscultation  will  reveal  various  signs, 
according  to  the  position  of  the  foreign  body;  if  this  be  loose  in  any  part 
of  the  tube,  it  may  be  heard  moving  up  and  down  with  a  flapping  sound, 
and  occasionally  striking  the  wall  of  the  trachea;  if  fixed  in  the  larynx, 
there  will  be  a  harsh,  rough  sound  in  respiration,  coinciding  with  croupy 
cough  and  the  other  symptoms  of  obstruction ;  if  impacted  in  a  bronchus, 
or  one  of  its  subdivisions,  the  respiratory  murmur  will  usually  be  deficient, 
or  quite  absent,  in  the  corresponding  portion  of  the  lung,  and  probably 
puerile  on  the  opposite  side,  percussion  giving  an  equally  clear  sound  in 
both  localities.  Occasionally  peculiar  rales  are  due  to  the  nature  of  the 
foreign  body,  as  in  a  case  referred  to  by  Gross,  in  which  an  impacted  i)lum- 
stone,  perforated  through  its  middle,  gave  rise  to  a  strange  whistling  sound. 

Diagnosis. — The  diagnosis,  though  often  very  obscure,  may,  in  most 
instances,  be  made  by  careful  inquiry  into  the  history  of  the  case,  and 
investigation  of  its  s3^mptoms.  From  croup  the  diagnosis  can  be  made, 
as  pointed  out  by  Prof.  Gross,  by  observing  that  in  that  affection  the 
dyspnoea  is  most  marked  in  inspiration,  while  expiration  is  most  affected 
in  obstruction  from  a  foreign  body.  Aphonia  is,  according  to  the  same 
author,  the  most  trustworthy  sign  of  impaction  in  the  lar>/n:r,  as  distin- 
guished from  impaction  in  other  portions  of  the  air-tube.  From  pharyn- 
geal, or  oesophageal  obstruction,  the  diagnosis  is  to  be  made  by  careful 
exploration  with  the  finger  and  probang.  In  some  cases,  by  means  of  the 
laryngoscope,  the  foreign  body  has  been  actually  seen  lodged  in  the  larynx. 

Prognosis. — As  long  as  a  foreign  body  remains  in  any  portion  of  the 
air-passages,  the  patient  is  in  imminent  danger;  the  causes  of  death  are 
suffocation  (which  may  occur  at  an}^  moment),  hemorrhage,  inflammation, 
ulceration,  abscess,  or  simple  exhaustion.  The  annexed  summary,  taken 
from  Mr.  Durham's  essay,  shows  compendiously  the  results  in  63()  cases — 
these  being,  I  believe,  with  the  exception  of  Dr.  Weist's,  to  be  presently 
referred  to,  the  most  comprehensive  statistics  which  have  yet  been  pub- 
lished : — 
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1.  Cases  in  which  no  operation  was  perfurmed :  — 

Result. 

Death  without  expulsion  of  foreign  body 
Spontaneous  expulsion  of  foreign  body  .... 
Expulsion  after  emetics  (recorded  as  useless  in  46  cases) 
Discharge  at  a  late  period  through  thoracic  abscess 

Total  of  cases  not  opei  ated  on  . 

2.  Cases  in  which  operative  measures  icere  adopted : — 

Operation. 

Laryngotomy,  followed  by  expulsion  . 

"  not  followed  by  expulsion 

Tracheotomy  ...... 

Laryngo  tracheotomy — laryngo-chondrotoray 
Direct  extraction  through  the  mouth 
Inversion  of  body  and  succussion  . 

Total  of  cases  operated  upon 
Total  number  of  cases  operated  upon  or  not 


numb;r 
ol  cas-e-'. 

Recov- 
eries. 

Deaths. 

102 

102 

176 

161 

15 

7 

7 

13 

8 

*5 



298 

176 



122 

16 

15 

1 

3 

3 

263 

196 

67 

32 
9 

25 
9 

7 

15 

15 

338 

260 

78 

636 

436 

200 

The  mortality,  according  to  these  figures,  is,  in  general  terms,  therefore, 
nearly  1  in  3  (31.4  per  cent.),  the  death-rate  after  operation  being  less  than 
1  in  4  (23.0  per  cent.),  but  without  operation  more  than  2  in  5  (40.9  per 
cent.).  The  period  during  which  a  foreign  body  may  remain  in  the  air- 
passages,  and  yet  be  spontaneously  expelled,  varies  from  a  few  hours  up 
to  many  years;  in  68  of  136  cases  of  spontaneous  expulsion  with  recovery, 
collected  by  Mr.  Durham,  this  period  was  between  one  and  twelve  months. 

Dr.  J.  R.  Weist  has  published  statistics  of  1000  cases,  chiefly  collected 
by  private  correspondence,  which  show  a  somewhat  different  result,  as 
follows : — 


Total. 

Kecov- 
eied. 

Died. 

Mor- 
tality, 
per  ct. 

Cases  not  submitted  to  operation  ..... 
"    submitted  to  operation  other  than  broiichotoniy  . 
"          "        to  bronchotomy  ..... 

599 
63 
338 

460 
62 
245 

139 
1 
93 

23.20 
1.58 
27.42 

Aggregates  ...... 

1000 

767 

233 

23.30 

If,  for  the  sake  of  comparison  with  Mr.  Durham's  figures,  the  second 
and  third  cla.sses  (embracing  all  submitted  to  operation)  are  taken  together, 
the  number  will  be  401,  with  94  deaths,  or  23.44  per  cent.,  a  death-rate 
but  fractionally  greater  than  that  given  by  the  English  writer.  The  dis- 
crepancy then  is  only  in  regard  to  the  cases  treated  by  expectancy,  and 
here  if  we  combine  the  two  sets  of  figures — as  it  is  fair  to  do,  since  they 
are  derived  from  different  sources — we  find  a  total  of  897  cases  treated 
without  operation,  with  261  deaths  or  29.09  per  cent.,  nearly  6  per  cent, 
more  than  when  an  operation  is  resorted  to. 

Treatment. — In  a  case  in  which  the  dyspnoea  is  not  urgent,  a  careful 
lari/ngoscopic  examination  should  be  made,  and,  if  the  position  of  the 
foreign  body  be  recognized,  attempts  may  be  made  to  remove  it  by  direct 
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extraction  with  suitable  forceps;  the  same  means  may  be  employed  after 
opening-  the  trachea,  and  will  then  be  more  likely  to  succeed,  as  the  risk  of 
strangulation  is  removed.  Voltolini  proposes  to  search  for  the  foreign 
body  by  introducing,  through  the  tracheal  wound,  a  speculum  modelled 
after  the  ear  speculum  of  Brunton.  Inversion  and  succussion,  which, 
though  occasionally  successful  before  tracheotomy,  are  under  such  circum- 
stances both  dangerous  and  painful,  may,  after  the  operation,  be  of  much 
service  in  facilitating  the  escape  of  the  offending  substance.  In  the  large 
majority  of  cases  the  surgeon  should,  as  soon  as  he  is  satisfied  as  to  the 
nature  of  the  case,  perform  tracheotomy,  or,  if  the  symptoms  be  very 
urgent,  ?ar?/n(7otom?/,  the  latter  operation .  being  more  quickly  and  more 
easily  accomplished.  If  the  foreign  body  be  now  found  in  the  larynx,  it 
should  be  dislodged  and  extracted,  the  surgeon,  if  necessary,  dividing  the 
thyroid  cartilage  in  the  median  line  {thyrotomy),  or  this  and  the  cricoid  as 
well  (crico-thyrotoviy).  If  the  foreign  body  be  in  the  trachea  or  bronchi, 
it  may  be  immediately  expelled  through  the  tracheal  wound^ — or  more 


Fig.  184. 


Application  of  the  laryngoscope.  (Erichsen.) 


rarely  through  the  mouth — though  in  other  cases  it  may  not  be  ejected 
until  several  hours  or  days,  or  even  a  much  longer  period,  after  the  opera- 
tion. There  is  some  difference  of  opinion,  among  surgeons,  as  to  the  pro- 
priety of  endeavoring  to  extract  foreign  bodies  through  the  tracheal  wound, 

Fig.  18.'). 


Thioat-tnirror  used  in  lai y dgoscopy. 


by  means  of  forceps.  Mr.  Durham's  statistics  show,  I  think,  conclusively, 
that  such  attempts  are  not  only  justifiable,  but  eminently  proper,  61  cases, 
in  which  removal  was  effected  by  forceps,  having  given  58  recoveries,  and 
but  3  deaths,  none  of  which  appear  to  have  been  due  to  the  use  of  the 
24 
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instrument.  Among  the  best  forceps  for  the  purpose  are  those  devised  by 
Prof.  Gross  (Fig.  186),  the  blades  of  which  are  five  inches  long,  and  which, 


Fig.  186. 


Gross's  tracheal  for.ceps. 


being  made  of  German  silver,  can  be  bent  to  suit  any  particular  case,  while 
they  are  so  delicate  as  not  materially  to  interfere  with  the  passage  of  air 
during  the  necessary  manipulations.  Another  excellent  form  of  tracheal 
forceps  is  that  devised  by  Dr.  Cohen  (Fig.  187). 


Fig.  187. 


Cohen's  tracheal  forceps. 


After  the  exit  of  the  foreign  body,  the  wound  may  usually  be  closed  at 
once;  but,  if  there  be  much  laryngeal  irritation,  a  tube  may  be  introduced 
for  a  few  days,  until  this  has  subsided. 

Suhhyoideanpharyngotomy  (see  Chapter  XXXVIII;)  may,  in  some  cases, 
be  [)referred  to  either  laryngotomy  or  tracheotomy,  and  has  been  successfully 
resorted  to,  in  a  case  of  foreign  body  impacted  in  the  larynx,  by  Leflerts. 

Surgical  Treatment  of  Apncea. 

ApncBa,  or,  as  it  is  more  commonly  called,  Asphyxia,  may  arise  from 
various  causes,  such  as  drowning,  inhalations  of  chloroform  or  of  poisonous 
gases,  spasm  or  oedema  of  the  larynx,  or  the  presence  of  false  membrane,  of 
a  morbid  growth,  or  of  a  foreign  body  in  any  portion  of  the  air-passages. 
The  surgical  operations  employed  in  the  treatment  of  apnoea  are,  artificial 
respiration  and  the  various  procedures  which  are  included  under  the  general 
term  of  hronchotoviy }  Bronchotomy  is  applicable  to  cases  in  which  the 
air-passages  themselves  arc  in  any  way  obstructed;  Artificial  Respiration 
to  cases  in  which  the  air-passages  are  free,  or  in  which  apnoea  continues 
after  the  performance  of  bronchotomy. 

Artificial  Respiration — This  may  be  effected  in  several  ways: — 

1.  Month  to  Mouth  Inflation,  though  objectionable  as  furnishing  air 
which  has  already  been  expired,  is  occasionally  the  only  method  which  can 
be  employed  in  an  emergency,  and  may  be  resorted  to,  in  any  case,  while 
more  efficient  means  are  being  procured. 

2.  Ivfiation  with  Bellows,  provided  with  a  suitable  mouth-  or  nose-piece, 

'  Macewen,  Patoii,  and  Sanctuary  recommend  catheterization  of  the  larynx  through 
the  month,  as  preferable  to  bronchotomy  in  obstruction  from  causes  other  than  the 
presence  of  a  foreign  body. 
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may  be  efficiently  used,  provided  that  care  be  taken  to  secure  expiration  by 
manual  compression,  and  that  the  instrument  be  worked  gently,  and  not 
more  than  ten  or  twelve  times  in  the  minute. 

3.  Inflation  vnth  Oxygen  Gas  might  be  tried  in  extreme  cases,  or  when 
other  means  had  failed:  the  gas  might  conveniently  be  administered  from 
a  bladder,  fitted  with  a  mouth-piece. 

4.  Artificial  respiration  may  readily  be  practised  by  alternately  Com- 
pressing the  Chest  and  Abdomen  ^vith  the  Hands,  to  imitate  expiration, 
and  then  allowing  the  natural  resiliency  of  the  thoracic  walls  to  produce  ex- 
pansion, and  thus  imitate  inspiration.  This  method  is  very  easily  applied, 
and  is  particularly  suitable  in  cases  of  apparent  death  from  chloroform. 

5.  Silvester''s  Method,  which  is  that  adopted  by  the  Royal  Humane 
Society  of  England,  consists  in  placing  the  patient  in  a  supine  position, 
with  the  head  and  shoulders  slightly  elevated,  then  grasping  the  arms  above 
the  elbows,  drawing  them  gently  but  steadily  upwards  till  they  meet  above 
the  head,  keeping  them  thus  for  two  seconds,  and,  finally,  bringing  them 
downwards,  and  pressing  them  for  two  seconds  more  against  the  sides  of 
the  chest.  This  manipulation  is  to  be  repeated,  fifteen  times  in  the  minute, 
until  natural  respiration  is  established,  or  until  a  sufficient  time  has  elapsed 
to  show  that  further  efforts  are  useless. 

6.  Dr.  B.  Hoivard^s  "Direct  Method,''''  for  cases  of  apparent  death  from 
drowning,  consists  in  turning  the  patient  downwards  with  a  roll  of  clothing 
under  the  chest  and  abdomen,  and  making  pressure  on  the  back  so  as  to 
force  the  water  out  of  the  lungs  and  stomach ;  then  reversing  the  patient's 
position,  putting  the  roll  of  clothing  under  the  back,  placing  his  hands  to- 
gether above  his  head,  which  is  kept  low,  and  practising  artificial  respira- 
tion by  compi'essing  the  lower  part  of  the  chest,  and  letting  go  with  a  jerk 
so  as  to  allow  the  parts  to  expand  by  their  natural  resiliency. 

T.  Marshall  HalVs  ''Ready  Method.'''' — This  mode  of  treatment,  which 
is,  upon  the  whole,  probably  the  best  yet  suggested,  is  thus  described  by 
its  distinguished  author,  under  the  name  of  "  Prone  and  Postural  Respi- 
ration :" — 

"  (1)  Treat  the  patient  instantly,  on  the  spot,  in  the  open  air,  exposing  the  face 
and  chest  in  the  breeze  (except  in  severe  weather). 

"I.  To  Clear  the  T/iroat, 

"  (2)  Place  the  patient  gently  on  the  face,  with  one  wrist  nnder  the  forehead.  [All 
fluids,  and  the  tongue  itself,  then  fall  forwards,  leaving  the  entrance  into  the  wind- 
pipe free.~\    If  there  be  breathing,  wait  and  watch  ;  if  not,  or  if  it  fail — 

"II.   To  Excite  Res/iiration. 
"  (3)  Turn  the  patient  well  and  instantly  on  his  side,  and 

"  (4)  Excite  tlie  nostrils  with  snufF,  the  throat  with  a  feather,  etc.,  and  dash  cold 
water  on  the  face  previously  rubbed  warm.  If  there  be  no  success,  lose  not  a  moment, 
but  instantly — 

"III.  To  Imitate  Respiration. 

"  (5)  Replace  the  patient  on  his  face,  raising  and  supporting  the  chest  and  abdo- 
men well  on  a  folded  coat  or  other  article  of  dress 

"  (6)  Turn  the  body  very  gently  on  the  side  and  a  little  beyond,  and  then  briskly 
on  the  face,  alternately  repeating  these  measures  deliberately,  efficiently,  and  perse- 
veringly  fifteen  times  in  the  minute,  occasionally  varying  the  side,  [When  tlie 
patient  reposes  on  the  chest,  this  cavity  is  compressed  by  the  weight  of  the  body,  and 
expiration  takes  place,  when  he  is  turned  on  the  side,  this  pressure  is  removed,  and 
inspiration  occurs,] 

"  (7)  When  the  prone  position  is  resumed,  make  equable  but  etficient ;»ess(/re,  with 
brisk  movement,  along  the  back  of  the  chest,  removing  it  immediately  before  rotation 
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on  the  side.  [The  first  measure  augments  the  expiration,  the  second  commences 
inspiration.] 

"The  result  is  respiration  ;  and,  if  not  too  late,  life  ! 

"  IV.  To  Induce  Circulation  and  Wurmih. 

"  (8)  Rub  the  liraVjS  upwards,  with  firm  grasping  pressure  and  with  energy,  using 
handkerchiefs,  etc.  [By  this  measure,  the  blood  is  propelled  along  the  veins  towards 
the  heart.] 

"  (9)  Let  the  limbs  be  thus  dried  and  warmed,  and  then  clothed,  the  bystanders 
supplying  coats,  etc. 

"  (10)  Avoid  the  continuous  warm  bath,  and  the  position  on  or  inclined  to  the  back.'^ 

Whatever  mode  of  treatment  be  adopted  should  be  perseveringly  con- 
tinued for  three  or  four  hours,  unless  sooner  successful ;  if  secondary 
apnoea  come  on  after  apparent  recovery,  artificial  respiration  should  be 
again  resorted  to,  together  with  the  application  of  electricity  to  the  base 
of  the  brain  and  upper  part  of  the  spinal  cord. 

Bronehotomy  Under  this  name  are  embraced  the  operations  of 

Larxjngotomy  and  Tracheotomy,  together  with  their  modifications,  Thy- 
rofomy,  Crico-th.yrotoviy ,  and  Laryngo-tracheotomy ,  the  names  of  which 
sufficiently  express  their  nature. 

1.  Laryngotomy  In  this  operation  the  windpipe  is  opened  through 

the  crico-thyroid  membrane.  The  larynx  being  steadied  between  the 
thumb  and  fingers  of  the  left  hand,  the  surgeon  makes  a  longitudinal 
incision  of  about  an  inch,  in  the  median  line,  over  the  lower  half  of  the 
thyroid  cartilage,  the  crico-thyroid  space,  and  the  cricoid  cartilage.  The 
sterno-hyoid  muscles  being  now  separated,  and  the  intervening  fascia  and 
connective  tissue  divided  to  the  full  extent  of  the  cutaneous  wound,  the 
knife  is  at  once  thrust,  with  its  edge  upwards,  through  the  crico-thyroid 
membrane  and  its  mucous  lining,  into  the  larynx.  The  opening  is  then 
enlarged  transversely  as  much  as  may  be  required,  and  the  tube  intro- 
duced. The  only  vessel  likely  to  be  cut  is  the  crico-thyroid  artery,  which 
should,  as  a  rule,  be  secured  before  opening  the  larynx.  This  operation, 
which  is  by  no  means  difficult,  may  be  performed  either  with  or  without 
the  aid  of  anaesthesia,  the  patient  being  in  a  recumbent  position,  with  the 
head  thrown  backwards,  and  the  neck  rendered  prominent  by  means  of  a 
pillow  beneath  the  nucha. 

2.  Tracheotomy — In  this  operation  two  or  more  of  the  tracheal 
rings  are  divided,  or  an  elliptical  portion  of  their  anterior  face  cut  a%vay. 
The  patient  being  in  the  position  already  described,  and  preferably  under 
the  influence  of  an  anaesthetic,  the  surgeon,  standing  at  his  left  side,  or, 
which  I  prefer,  at  his  head,  makes  a  longitudinal  median  incision,  extend- 
ing from  the  bottom  of  the  cricoid  cartilage  to  an  inch  and  a  half  or  more 
below,  according  to  the  length  of  the  ne'ck.  The  subcutaneous  fat  and 
areolar  tissue  are  similarly  divided,  care  being  taken  to  avoid  any  super- 
ficial veins ;  the  sterno-hyoid  and  sterno-thyroid  muscles  being  then  cau- 
tiously separated  with  the  handle  of  the  knife,  or  with  the  director,  the 
trachea,  crossed  by  the  isthmus  of  the  thyroid  gland,  is  exposed.  The 
trachea,  which  may  be  recognized  by  its  xofiite  appearance,  may  be  opened 
above,  through,  or  below  the  thyroid  isthmus,  the  last  being,  in  the  large 
majority  of  cases,  the  point  to  be  preferred  ;  if  it  be  necessary  to  cut  through 
the  isthmus,  a  ligature  must  be  first  applied  on  either  side  of  the  point  of 
division.    Hemorrhage  having  been  arrested,  the  surgeon  draws  forwards 
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the  trachea  with  a  tenaculum,  and  thrusting  in  his  knife,  edge  upwards, 
divides  the  necessary  number  of  rings.  Any  false  membrane  which  pre- 
sents itself  having  been  gently  withdrawn,  the  tube  is  introduced,  and, 
when  the  respiration  has  become  tranquil,  the  surgeon  may,  if  it  be 


Fig.  188. 


Tracheotomy.  (Liston.) 


thought  proper,  temporarily  remove  it,  and  proceed  to  cut  away  an  ellip- 
tical portion  of  the  front  wall  of  the  trachea ;  this  step,  though  not,  I 
think,  in  itself  objectionable,  is,  however,  seldom  necessary. 

The  above  description  presupposes  that  the  surgeon  has  time  to  make  a 
careful  dissection  of  the  superincumbent  parts,  before  opening  the  wind- 
pipe— and,  in  the  immense  majority  of  instances,  enough  time  is  afforded 
for  this  purpose.  I  believe,  however,  with  Mr.  Durham,  that  cases  are 
occasionally  met  with  in  which  it  is  very  important  to  hasten  the  steps  of 
the  operation ;  and,  in  such  an  emergency,  would  recommend  a  plan  de- 
scribed by  that  author,  and  which  he  assures  us  that  he  has  advantageously 
employed  in  23  instances.  In  this  method  the  operator  (standing  on  the 
patient's  right  side)  places  the  forefinger  of  the  left  hand  on  the  left  side  of 
the  trachea,  and  the  thumb  on  the  right,  pressing  steadily  backwards  until 
he  feels  the  pulsation  of  both  carotid  arteries.  By  slightly  approximating 
the  finger  and  thumb,  he  feels  that  the  trachea  is  firmly  and  securely  held 
between  them,  and  knows  that  the  safety  of  the  great  vessels  is  insured, 
while  the  tissues  over  the  windpipe  are  rendered  tense.  The  finger  and 
thumb  thus  placed  are  not  to  be  moved  until  the  trachea  is  reached.  By 
a  succession  of  careful  incisions,  the  surgeon  now  cuts  boldly  down  on  the 
windpipe,  the  finger  and  thumb  on  either  side  helping  him  to  judge  of  the 
position  of  the  median  line  (from  which  the  knife  must  not  deviate),  and, 
by  their  pressure,  causing  the  wound  to  gape,  and  the  ti'achea  to  advance. 
The  forefinger  of  the  right  hand  is  passed  from  time  to  time  into  the 
wound,  to  make  sure  that  no  important  vessel  is  in  the  way,  and  when 
the  trachea  is  reached  the  knife  is  introduced  (guarded  by  the  right  fore- 
finger), or  the  windpipe  may  be  seized  with  a  tenaculum  and  opened  as  in 
the  ordinary  operation. 

The  chief  damger  from  tracheotomy  is  from  hemorrhage ;  instances  are 
on  record  in  which  the  carotid,  or  even  the  innominate,  artery'  has  been 

'  Secondar}/  hemorrhage  from  the  innominate  artery,  resulting  from  ulceration  due  to 
pressure  of  the  canula,  proved  fatal  in  two  cases  reported  to  the  Anatomical  Society 
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wounded,  while  fatal  bleeding  has  not  unfrequently  occurred  from  the 
division  of  large  veins.  Arterial  hemorrhage  should,  of  course,  be  checked 
before  opening  the  trachea,  and  bleeding  veiyis  should  also  be  secured,  pro- 
vided that  death  from  suffocation  be  not  likely  to  occur  while  this  is  being 
done.  It  must  be  remembered,  however,  that  the  venous  congestion  is 
due,  in  great  measure,  to  the  obstruction  of  the  patient's  breathing,  and 
will  be  lessened  as  soon  as  free  respiration  is  established ;  hence  the  sur- 
geon should  not  fear,  if  necessary,  to  open  the  windpipe  even  while  venous 
bleeding  continues,  introducing  the  canula,  as  has  been  forcibly  said,  "  even 
through  a  very  pool  of  blood."  In  order  to  avoid  the  risk  of  hemorrhage, 
Verneuil,  Bourdon,  and  Fowler,  of  Brooklyn,  recommend  the  use  of  a 
knife  heated  by  the  galvanic  cautery,'  and  report  several  cases  in  which 
tracheotomy  has  been  thus  bloodlessly  performed.  I  cannot  but  doubt, 
however,  whether  this  mode  of  treatment  will  ever  supersede  the  ordinary 
operation  with  tlie  simple  scalpel. 

Laryngo-tracheotomy  is,  as  its  name  implies,  a  combination  of  laryn- 
gotomy  with  tracheotomy  above  the  thyroid  isthmus.  Its  mode  of  per- 
formance requires  no  special  description. 

After-treatment  of  Cases  of  Bronehotomy  In  almost  all  cases, 

except  those  of  foreign  body  in  the  air-passages,  it  is  necessary  to  introduce 

a  tracheal  canula  or  tube,  Avhich  must  be  worn 
F'G.  189.  until  the  power  of  breathing  through  the 

larynx  is  restored.  The  tube  should  be  made 
of  silver,  with  a  curve  of  rather  less  than  a 
quarter  of  a  circle,  double,  so  that  the  inner 
canula  may  be  removed  and  cleansed,  while 
the  outer  retains  its  position,  the  two  being 
secured  by  means  of  a  button  attached  to  the 
neck-plate  of  the  outer  one.  The  neck-plate 
itself  should  be  so  arranged  as  to  allow  the 
canula  to  move  freely  with  the  motions  of  the 
trachea,  and  the  inner  tube  should  project 
beyond  the  outer  one  for  about  a  quarter  of 
an  inch,  at  either  extremity.  The  canula 
should  be  from  two  to  three  inches  in  length,  and,  as  advised  by  Mr. 
Howse  and  Mr.  Parker,  as  large  as  can  be  conveniently  introduced  into 
the  trachea.  For  use  after  laryngotomy  the  canula  may  be  a  little  flat- 
tened, the  transverse  being  somewhat  greater  than  the  antero-posterior 
diameter  of  its  section. 

The  canula  above  described,  which  embraces  the  improvements  of  both 
Obre  and  Roger,  is,  I  think,  preferable  to  either  the  ordinary  double  tube, 
or  the  bivalve  canula  of  Fuller.  Mr.  Durham  has  suggested'  a  still  further 
modification,  by  which  the  length  of  the  tube  can  be  regulated,  by  means 
of  a  screw,  to  meet  the  emergencies  of  any  particular  case.  Mr'.  Parker 
employs  a  tube,  the  shape  of  which  he  compares  to  that  of  a  Gothic  rather 
than  a  Boman  arch.    To  facilitate  the  introduction  of  a  tube,  the  edges  of 

of  Paris,  and  referred  to  in  the  Brttifih  Medical  Journal  for  April  2. 1881.  Hemorrhage 
from  the  tracheal  raucous  membrane  proved  fatal  in  one  of  my  own  cases,  by  giving 
rise  to  broncho-pneumonia. 

'  Amussat  had  previously  employed  tlie  galvanic  cautery,  dividing  the  trachea 
from  within  outwards  with  a  platinum  wire  jjreviously  introduced  bv  means  of  a 
curved  needle.  Paqueiiii's  thermo-cautery  has  been  recently  employed  in  trache- 
otomy by  Poinsot,  of  Bordeaux. 
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Fig.  190. 


Cohen's  tracheal  tube  with  leuestiateU 
trocar. 


the  wound  may  be  easily  held  apart  with 
two-  or  three-bladed  dilating  forceps,  or, 
which  is  better,  a  blunted-pointed  pilot 
trocar,  as  suggested  by  Dr.  Gairdner,  or 
a  fenestrated  tubular  trocar,  as  employed 
by  M.  Pean  and  Dr.  Cohen  (Fig.  lOO), 
may  be  thrust  in  with  the  canula,  to  be 
withdrawn,  of  course,  as  soon  as  the  lat- 
ter is  in  place.  Mr.  Durham  employs  a 
"lobster-tailed"  trocar,  constructed  on  the 
same  principle  as  Squire's  "  vertebrated" 
catheter.  Flexible  tubes  are  used  by  Mr. 
Morrant  Baker. 

The  canula  being  introduced,  is  held 
in  position  by  tapes,  attached  to  the  neck- 
plate,  and  fastened  around  the  neck.  During  the  whole  course  of  after- 
treatment,  the  atmosphere  of  the  room  should  be  kept  moist  and  warm 
(from  75°  to  80°  Fahr.) ;  the  inner  tube  should  be  frequently  removed  and 
cleansed,  and,  if  the  operation  have  been  done  for  pseudo-membranous 
croup  or  diphtheria,  lime-water  or  dilute  carbolic  acid  may,  from  time  to 
time,  be  vaporized  through  the  tube  with  an  atomizer.  Hypodermic 
injections  of  pilocarpine  are  recommended  by  Duliscourt  and  other  French 
surgeons.  The  expectorated  matters  should  be  constantly  wiped  away, 
and  accumulations  of  mucus  or  false  membrane  removed  with  a  camel's- 
hair  brush,  feather,  or  "elbow-forceps,"  or,  as  suggested  by  Bush,  of  Bris- 
tol, a  ramoneur,  like  but  smaller  than  that  employed  for  the  oeso])hagus 
(see  Fig.  193).  As  soon  as  the  canula  can  be  safely  dispensed  with,  it  may 
be  removed,  but  this  should  not  be  done  permanently  until,  by  leaving  it  out 
for  several  hours  at  a  time,  it  has  been  proved  that  the  function  of  the 
larynx  has  been  restored. 

If  it  be  neces.sary  to  perform  bronchotomy  in  an  emergency,  and  when 
a  tracheal  canula  cannot  be  obtained,  the  surgeon  may,  as  suggested  by 
Bloch,  of  Copenhagen,  substitute  a  piece  of  drainage-tube,  kept  from  slip- 
ping into  the  trachea  by  transfixing  it  with  a  "  safety-pin"  laid  across  the 
wound,  or  may  have  recourse  to  excising  an  elliptical  portion  of  the  tracheal 
wall,  and  keeping  the  edges  of  the  wound  apart  with  retractors  made  of 
bent  wire  (the  hooks  of  ordinary  large  "  hooks  and  eyes"  will  answer), 
secured  by  an  elastic  band  passing  behind  the  neck.  If  apnoea  persist  after 
a  free  opening  has  been  made  into  the  windpipe,  the  surgeon  must  at  once 
resort  to  one  or  other  of  the  methods  of  practising  artificial  respiration 
already  described.  Dr.  Beverly  Robinson,  of  New  York,  has  devised  an 
ingenious  "insufflator,"  by  means  of  which  the  surgeon  can  directly  inflate 
the  patient's  chest  through  the  tracheal  tube,  without  incurring  any  risk 
from  contact  with  the  secretions  of  the  part.  This  instrument,  or  a  double- 
acting  bellows,  as  recommended  by  Dr.  B.  W.  Richardson,  should  be  em- 
ployed in  case  sufiFocatiori  is  threatened  by  false  membrane  accumulating 
below  the  opening  in  the  trachea;  or,  if  neither  of  these  be  at  hand,  an 
ordinary  hand-ball  syringe  (reversed)  may  be  used,  as  suggested  by  Dr. 
Green,  of  Brooklyn.  Mr.  R.  W.  Parker  has  devised  an  ingenious  appa- 
ratus for  freeing  the  trachea  from  blood  or  false  membrane  by  suction, 
infection  being  prevented  by  the  interposition  of  a  bunch  of  iodoformed  or 
carbolized  cotton-wool  between  the  tube  and  the  mouth  of  the  operator. 


Choice  of  Operation. — The  relative  advantages  of  laryngolomy  and 
tracheotomy  are  still  a  matter  of  dispute  among  practical  surgeons.  Trache- 
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otomy  is  preferred  in  all  cases  by  Mr.  Marsh,  and  larvngotomy,  or  laryngo- 
tracheotomy,  by  Mr.  Holmes,  especially  among  children.  Mr.  Erichsen 
recommends  laryno-otomy  for  adults,  and  tracheotomy,  abov^e  the  thyroid 
isthmus,  for  children;  while  Mr.  Durham  considers  that  the  advantages  of 
opening  the  trachea  below  the  isthmus,  as  compared  with  its  risks  and 
difficulties,  are  greater  than  those  afforded  by  making  the  opening  higher 
up.  While  I  do  not  believe  that  any  rule  of  universal  application  can  be 
safely  laid  down  upon  this  question,  I  would  advise,  in  general  terms,  that 
tracheotomy  below  the  isthmus  should  be  preferred,  in  all  cases  in  which 
time  is  afforded  for  a  careful  and  deliberate  operation,  but  that  if  great 
haste  is  essential,  laryngotomy ,  which  may  readily  be  converted  subse- 
quently into  laryngo-tracheotomy ,  should  be  performed  instead.  When 
the  opei'ation  is  required  by  the  presence  of  a  foreign  body  in  the  wind- 
pipe, a  more  definite  rule  may  be  given.  If  the  offending  substance  be 
lodged  in  the  larynx,  that  part  itself  must  usually  be  opened,  though  Dr. 
Lefferts,  of  New  York,  has  under  these  circumstances  successfully  employed 
Malgaigne's  and  Langenbeck's  operation  of  sub-hyoidean  pharyngotomy 
(see  Chap.  XXXA''!!!.),  but  if  .the  foreign  body  be  in  any  other  part  of 
the  air-passages,  tracheotomy  is  the  operation  to  be  chosen.  The  risks  of 
tracheotomy,  per  se,  are  not  very  great,  death  in  fatal  cases  usually  result- 
ing from  a  continuance  of  the  disease  rather  than  from  the  operation.  The 
result  of  the  procedure,  in  my  own  hands,  has  been  to  save  nine  out  of 
twenty  patients. 

In.iuries  of  the  (Esophagus. 

Wounds — These  have  already  been  alluded  to  in  describing  penetrat- 
ing wounds  of  the  neck,  the  treatment  of  which  injuries  is  complicated  by 
the  oesophageal  wound,  through  the  difficulty  thence  arising  in  administer- 
ing the  necessary  amount  of  nutriment,  patient  with  wound  of  the 
gullet  may  be  fed  through  an  elastic  gum  catheter,  introduced  through  the 
mouth,  or,  if,  with  suicidal  intent,  he  refuse  to  separate  the  jaws,  through 
the  nose.  By  this  means  a  pint  of  beef-essence,  or  of  "  eggnog,"  may  be 
introduced  two  or  three  times  a  day,  until  the  power  of  deglutition  returns. 
If  the  wound  is  above  the  position  of  the  larynx,  suffocation  may  occur 
from  the  supervention  of  ffidema  of  the  glottis— an  accident  which  would 
call  for  the  immediate  performance  of  laryugotomv. 

Rupture  of  the  (Esophagus  is  a  rare  form  of  injury  of  which  Charles, 
of  Belfast,  has  collected  15  cases;  to  these  may  be  added  one  observed  by 
Dr.  William  Hunter,  and  others  recently  reported  Hovvse,  Stanley  Boyd 
(two  cases),  Purslow,  J.  S.  Bailey,  of  Albany,  and"^G.  0.  Allen,  of  Boston. 
The  accident  has  usually  occurred  during  the  act  ef  vomiting,  and  the 
symptoms  are  intense  pain  with  collapse,  followed  by  death  in  the  course 
of  a  few  hours.  According  to  Fitz,  the  affection  is  still  rarer  than  would 
be  indicated  by  the  above  figures,  many  of  the  reported  cases  being,  in  the 
opinion  of  this  author,  really  instances"  of  post-mortem  softening  and  per- 
foration. 

Foreign  Bodies  in  the  Pharynx  or  CEsophagus  Foreign  bodies 

not  unfrequently  become  impacted  in  some  portion  of  the  food-passage 
(usually,  according  to  H.  Allen,  either  at  the  position  of  the  cricoid  cartil- 
age, or  just  above  the  crossing  of  the  left  bronchus),  and  produce  not  only 
great  irritation  and  difficulty  of  swallowing,  but  may  even  induce  suffoca- 
tion by  pressure  on  the  windpipe.    The  symptoms  vary  with  the  nature, 
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size,  and  position  of  the  foreign  body.  A  fish-bone,  bristle,  or  pin  may  be 
caught  between  the  tonsil  and  half-arches  of  the  palate,  and  give  rise  to 
much  discomfort,  with  tickling  cough,  dysphagia,  and  nausea.  A  pointed 
body  in  this  situation,  may  even  perforate  an  important  vessel,  and  thus 
cause  death  by  hemorrhage.  A  bolus  of  food,  arrested  at  the  summit  of 
the  oesophagus,  may  suffocate  the  patient  by  pressure  on  the  larynx ;  or, 
again,  a  hard  body,  such  as  a  bone  or  tooth-plate,  may,  if  impacted,  pro- 
duce ulceration  of  the  oesophageal  walls,  and  penetrate  into  the  larynx  or 
other  important  structures  in  the  neighborhood. 

The  diagnosis  is  usually  sufficiently  evident  from  the  sensations  of  the 
patient,  but  in  any  case  of  doubt,  the  surgeon,  besides  carefully  inspecting 
the  pharynx  in  a  good  light,  should  sweep  his  finger  around  the  part  as  far 
as  he  can  reach,  and  cautiously  explore  the  oesophagus  with  a  well-oiled 


Fig.  191. 


Surge's  oesophageal  forceps. 


probang.  In  some  cases  the  laryngoscope  may  be  used  to  facilitate  the 
examination  of  the  upper  portion  of  the  gullet.  Though  the  foreign  body 
can  thus  usually  be  discovered,  if  present,  a  small  substance,  such  as  a  fish- 
bone, may,  from  the  peculiarity  of  its  position,  elude  detection  even  after 
careful  and  repeated  exploration ;  on  the  other  hand,  the  sensations  of  the 
patient  may  continue  to  indicate  the  impaction  of  a  foreign  body  for  a  long 
period,  Avhen  none  is  really  present,  and  cesophagotomy  has  actually  been 
performed,  on  more  than  one  occasion,  without  any  substance  being  found 
which  could  account  for  the  patient's  symptoms. 


Fig.  192. 


Swivel  probang. 


Treatment.— If  suffocation  be  threatened,  unless  the  foreign  body  can 
at  once  be  seized  and  removed,  tracheotomy  should  be  resorted  to  without 
delay.  In  every  case  an  effort  should  be  made  to  extract  the  foreign  body 
through  the  mouth,  and  this  can  usually  be  done,  either  by  simply  hooking 
it  out  with  the  finger  (if  lodged  in  the  pharynx),  or  by  the  cautious  use  of 
oesophageal  forceps  (Fig.  191),  or  of  the  horse-hair  or  swivel  probang. 
Dr.  Lamm,  a  Swedish  surgeon,  has  succeeded  in  washing  out  a  foreign 
body  from  the  oesophagus  by  syringing  through  a  flexible  catheter.  If  the 
foreign  body  be  of  such  a  nature  that  it  will  not  be  likely  to  produce  in- 
jurious consequences  in  the  stomach  and  bowels,  as  a  lump  of  meat,  or 
even  a  small  coin,  it  may,  if  its  extraction  prove  difficult,  be  pushed 
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Fig.  193.  onwards  into  the  stomach,  with  a  sponge  or  ivory- 

headed  probanj)-.^  If,  as  occasionally  thou<^h  rarely 
happens,  a  foreifj-n  body  in  the  gullet  can  be  neither 
extracted  nor  otherwise  disposed  of,  it  should  be 
remov^ed  throug-h  an  external  incision  by  the  opera- 
tion known  as  pharyngotomy  or  oesophagotomy} 

(Esophagotomy. — If  the  foreign  body  can  be 
felt  externally,  the  operation  should  be  done  on  that 
side  which  is  the  most  prominent;  otherwise  the 
left  side  is  to  be  chosen,  as  the  esophagus  naturally 
inclines  somewhat  in  that  direction.  The  patient 
should  be  anaesthetized,  and  placed  in  a  supine 
position,  with  the  head  and  shoulders  a  little  raised, 
and  the  face  somewhat  averted.  An  incision,  four 
or  five  inches  long,  is  made  in  the  space  between 
the  trachea  and  the  sterno-mastoid  muscle,  begin- 
ning above,  on  a  level  with  the  top  of  the  thyroid 
cartilage.  This  incision  is  cautiously  deepened,  the 
omo-hyoid  muscle,  and  the  outer  fibres  of  the  sterno- 
hyoid and  sterno-thyroid,  being  divided  if  neces- 
sary ;  the  carotid  sheath  is  carefully  drawn  out- 
wards, and  held  with  a  blunt  hook,  the  trachea  and 
thyroid  gland  being  similarly  drawn  inwards.  If 
the  foreign  body  can  now  be  felt,  the  oesophagus 
may  be  incised  directly  upon  it ;  otherwise  a  sound 
or  curved  forceps  should  be  introduced  through  the 
mouth,  and  made  to  project  in  the  wound,  thus 
affording  a  guide  to  the  point  at  which  the  gullet 
should  be  opened.  The  incision  may  be  subse- 
quently enlarged  either  upwards  or  downwards, 
and  the  foreign  body  extracted  with  the  finger  or 
forceps. 

Special  care  must  be  taken  in  this  operation  not 
to  wound  either  the  inferior  thyroid  artery  or  the 
recurrent  laryngeal  nerve.  The  incision  should  be 
allowed  to  heal  by  granulation,  the  patient  being 
fed  through  a  catheter,  as  after  an  accidental  wound 
of  the  oesophagus.  This  operation  is  essentially 
that  which  has  been  successfully  performed  by 
Syme,  Cock,  and  Cheever,  and  seems  to  me  in  every 
Hoisebair  piobang,  or  preferable  to  that  by  a  median  incision,  which 

Raiiioneur.  was  recommended  by  Nelaton.     The  results  of 

oesophagotomy  for  the  removal  of  foreign  bodies 
are  quite  encouraging,  65  cases  to  which  I  have  references  having  given 
52  recoveries  and  only  13  deaths. 

'  An  English  surgeon,  Dr.  Stewart,  has  recorded  a  case  in  which  a  lire  fish  was  thus 
successfully  disposed  of. 

2  Wheeler,  of  Dublin,  insists  upon  a  distinction  between  these  operations,  and 
prefers  the  former. 
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Cases  of  CEsophagotomy  for  Removal  of  Foreign  Bodies. 


No. 



Operator. 

Result. 

No. 

Opera  tor. 

Result. 

1 

Albertoni. 

Recovered. 

34 

Howell. 

Recovered. 

2 

Alexander. 

" 

35 

Inzani 

<' 

3 

Antoniesz. 

i  ^ 

36 

Knie. 

<  ( 

4 

Arnold. 

(( 

37 

Kronlein. 

i  £ 

5 

Arnott. 

Died. 

38 

Lagarde. 

" 

6 

Atherton. 

Recovered. 

39 

Langenbeck. 

I  i 

7 

Id. 

" 

40 

Id. 

8 

B^cin. 

(( 

41 

Id. 

Died. 

9 

Id. 

(( 

42 

Lavrrie. 

Recovered. 

10 

Bille. 

(1 

43 

Lawson. 

1. 

11 

Id. 

Died. 

44 

Lediard. 

<< 

12 

Billroth. 

Recovered. 

45 

Lisenko  &  Kieber. 

( t 

13 

Id. 

'« 

46 

McKeown. 

14 

Id. 

i( 

47 

McLean. 

15 

Id. 

Died. 

48 

Id. 

16 

Id. 

Recovered. 

49 

Id. 

17 

Butlin. 

Died. 

50 

Id. 

'< 

18 

Cazin. 

Recovered. 

51 

Id. 

Died. 

19 

Cheever. 

" 

52 

Martini. 

20 

Id. 

53 

May. 

Recovered. 

21 

Id. 

u 

54 

Monastyrsky. 

22 

Id. 

Died. 

55 

Id. 

1  ( 

23 

Cock. 

Recovered. 

56 

Pean. 

44 

24 

Id. 

57 

Roland. 

(  ( 

25 

De  Lavaclierie. 

<  1 

58 

Schmidt. 

(4  ' 

26 

Demarquay. 

Died. 

59 

Sonnenberg. 

11 

27 

Flaubert. 

60 

Sonrier. 

28 

Gonrsauld. 

Recovered. 

61 

Spanton. 

Died. 

29 

Halsted. 

62 

Stanley. 

30 

Hitchcock. 

63 

Syme. 

Recovered. 

31 

Hodgen. 

64 

Westmorelatid. 

Died. 

32 

Id. 

65 

Wheeler. 

Recovered. 

33 

Holmer. 

Note. — Twenty-two  of  the  above  cases  are  derived  from  Dr.  D.  W.  Cheever's 
table,  in  the  Meiical  and  Surgical  Report  of  the  Boston  C'ltij  Hospital,  first  series  (1870), 
page  522.  In  the  cases  numbered  21,  30,  40,  44,  47,  and  64,  no  foreign  body  appears 
to  have  been  found.  I  have  not  included  in  the  table  two  operations  by  Mr.  Syme, 
in  which  the  foreign  bodies  had  already  made  their  way  through  the  oesophagus  by 
ulceration,  nor  have  I  included  Dr.  Gay's  interesting  case  in  which  the  foreign 
body  was  by  manipulation  made  to  cut  its  own  way  through  the  gullet,  which  was  not 
incised — the  operation,  therefore,  not  seeming  to  me,  with  due  respect  to  Dr.  Gay,  to 
have  been,  properly  speaking,  an  cesophagotomy.  I  have  also  omitted  a  somewhat 
apocryphal  case  to  be  found  in  Dr.  Eve's  Remarkable  Cases  in  Surgery,  p.  191.  In 
Bille's  second  (fatal)  case,  gastrotomy  was  also  performed. 


CHAPTER  XVIII. 

INJURIES  OF  THE  CHEST. 

Contusions. 

Contusions  of  the  Thoracic  Parietes,  Unaccompanied  by 
Visceral  Injury,  are  usually  of  but  triflin;^  importance;  if  there  be 
much  pain  attending  the  act  of  respiration,  the  surgeon  should  fix  the 
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injured  side  with  broad  strips  of  adliesivc  plaster,  precisely  as  in  a  case  of 
fractured  ribs.  An  occasional  consequence  of  severe  contusion  of  the 
chest  is  the  formation  of  an  abscess  beneath  the  pectoral  muscle  ;  suppura- 
tion in  this  situation  may  continue  for  a  considerable  time  without  being 
recognized,  pointing  at  last  probably  in  the  axilla.  The  local  symptoms 
are  necessarily  obscure,  consisting  mainly  in  great  pain,  and  general  swell- 
ing of  the  whole  pectoral  region;  should,  however,  these  symptoms  follow 
an  injury,  and  coincide  with  the  constitutional  evidences  of  the  existence 
of  deep-seated  suppuration,  the  proper  treatment  would  be  to  cut  down  in 
the  direction  of  the  muscular  fibres,  enlarging  the  exploratory  incision 
subsequently  as  much  as  might  be  necessary. 

Contusion,  Accompanied  by  Rupture  of  the  Thoracic  Vis- 
cera, without  corresponding  fracture,  and  without  external  wound,  is  a 
rare  and  dangerous  accident,  which  may  result  from  the  contact  of  a  spent 
ball  or  piece  of  shell,  from  being  run  over,  from  falls  from  a  height,  etc. 

Rapture  of  the  Lung  has  been  occasionally  observed  under  these  cir- 
cumstances, and  cases  are  recorded  by  several  writers,  in  which,  in  spite 
of  the  severity  of  the  injury,  the  patients  recovered.  The  symptoms  are 
those  of  wounded  lung — pneumothoi'ax,  with,  perhaps,  emphysema,  hsemo- 
thorax,  haemoptysis,  and,  at  a  later  period,  pleurisy  and  pneumonia,  with 
accumulation  of  pus  or  serum  in  the  pleural  cavity.  The  mechanism  of 
the  lesion  in  these  cases  is,  doubtless,  as  pointed  out  by  Gosselin,  that,  at 
the  moment  of  injury,  the  lung  is  distended  by  inspiration,  and  the  glottis 
spasmodically  closed,  thus  preventing  the  lung  from  yielding  to  the  sudden 
pressure.  I  have  seen  two  cases  of  this  kind — one  at  the  Pennsylvania 
Hospital,  under  the  care  of  Drs.  E.  Hartsliorne  and  C.  C.  Lee,  in  which 
the  left  lung  was  ruptured,  and  which  proved  fatal  on  the  third  day ;  and 
another,  which  was  under  my  own  care  at  the  Episcopal  Hospital,  in  which 
the  injury  affected  the  right  lung,  death  following  on  the  fifth  day.  In  the 
latter  case  the  rupture  was  superficial,  and  there  w^as  no  haemoptysis,  though 
the  symptoms  of  haemothorax,  pneumothorax,  and  pleurisy,  were  well 
marked.  This  rare  form  of  injury  is  chiefly  met  with  in  young  persons.^ 
It  appears  to  be  less  fatal  in  military  than  in  civil  life ;  36  cases  which  I 
have  collected,  and  which  resulted  from  various  forms  of  violence  other 
than  gunshot  injury,  having  given  only  11  recoveries,  while  25  cases 
•  recorded  by  Dr.  Otis  as  having  occurred  during  our  late  war,  gave  the 

same  number.  The  treatment  of  this  form  of  injury  is  that  which  will  be 
presently  described  as  appropriate  to  wounds  of  the  lung. 

'  In  a  disciission  at  the  Clinical  Society  of  London,  reported  in  the  British  Medical 
Journal  for  March  11, 1882,  a  number  of  cases  of  spontaneous  rupture,  causing  pneumo- 
thorax, were  referred  to. 
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Cases  of  Rupture  of  the  Lung  without  Parietal  Injury. 


No. 

Reporter. 

Result. 

No. 

Reporter. 

Result. 

1 



Adams. 

Died. 

20 

McDonnell. 

Died. 

2 

Ashhurst. 

21 

Marsh. 

3 

Bermond. 

" 

22 

Nelson. 

11 

4 

Bouilly. 

Recovered. 

23 

Poland. 

5 

Butlin. 

Died. 

24 

Pollock. 

Recovered. 

6 

Id. 

2f) 

Saussier. 

7 

Id. 

Recovered. 

26 

See. 

8 

Churchill. 

27 

Senflft. 

" 

9 

DaCosta. 

28 

Smith. 

Died. 

10 

Gosseliii. 

1  ( 

29 

Id. 

11 

Id. 

30 

Id. 

a 

12 

Gould. 

( ( 

31 

Watson. 

13 

Gross. 

Died. 

14 

Harlan. 

a 

Hewson. 

15 

Hilton. 

b 

Nankivell. 

•16 

Johnson. 

c 

Rogers. 

17 

Laurent. 

"  1 

d 

Tatum. 

18 

Lee. 

e 

19 

McDonnell. 

Note. — In  the  cases  numbered  1-31,  in  the  above  table,  there  was  no  fracture;  in 
those  marked  a-e,  there  was  fracture,  but  not  corresponding  to  the  seat  of  injury  in 
the  lung,  and  therefore  to  be  considered  as  a  mere  coincidence. 


Rupture  of  the  Heart,  under  similar  circumstances,  is,  I  believe,  inva- 
riably, though  not  always  instantly,  fatal.  Gamgee  has  collected  28  cases 
of  rupture  of  this  viscus  (including  one  observed  by  himself),  in  9  of 
which  there  was  no  fracture,  and  "  either  no  bruise  of  the  thoracic  parietes 
or  a  very  slight  one."  The  pericardium  was  intact  in  at  least  half  of  the 
cases,  and  of  22,  in  which  the  precise  seat  of  lesion  was  noted,  the  right 
ventricle  was  ruptured  in  8,  the  left  in  3,  the  left  auricle  in  7,  and  the  right 
in  i}  The  longest  period  during  which  any  patient  survived  the  injury 
was  fourteen  hours.  Barth  has  collected  24  cases  of  spontaneous  rupture 
of  the  heart  (i.  e.,  not  traumatic),  and  in  every  instance  the  seat  of  the 
lesion  was  in  the  left  ventricle;'^  in  some  of  these  cases  the  cardiac  wall 
appears  to  have  given  way  by  repeated  slight  lacerations,  death  not  having 
ensued  in  some  instances  for  several  (2-11)  days  after  the  first  manifesta- 
tion of  serious  symptoms.  Internal  rup)tures,  that  is,  of  the  valves  or 
septa,  are  less  serious  lesions  than  those  involving  the  cardiac  walls ;  re- 
covery followed  in  a  case  of  this  kind  recorded  by  Dr.  Todd.  According  to 
Terrillon,  internal  rupture  is  most  apt  to  occur  when  the  heart  is  in  diastole. 

Concussion  of  the  Lung. — Le  Gros  Clark  has  described  as  a  "seri- 
ous functional  derangement  without  organic  lesion,"  a  condition  of  the 
lung,  resulting  from  external  violence,  and  very  analogous  to  concussion 
of  the  brain  ;  the  symptoms  are  dulness  on  percussion,  with  diminished 
respiratory  murmur  on  the  injured  side,  and  puerile  respiration  on  the 
other,  attended  with  great  dyspnoea,  but  without  cough  or  expectoration. 
The  symptoms  disappear  in  so  short  a  time  (forty-eight  hours)  as  to  forbid 
the  idea  of  any  very  serious  organic  lesion. 

'  Both  lungs  ruptured. 

2  Dr.  Packard  has  reported  a  case  of  traumatic  rupture  of  both  auricles  and  of  the 
inter-auricular  septum. 

3  Spontaneous  ruptures  have,  however,  been  observed  by  Dr.  Beckett,  Dr.  Tenison, 
and  Dr.  Duflfey,  in  the  right  auricle,  and  by  Dr.  Lansing  in  the  rujht  ventricle. 
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Other  Complications,  which  are  sometimes  met  with  in  connection 
with  contusions  of  the  chest,  are  Pleurisy  and  Pneumonia,  Carditis  and 
Pericarditis,  Cerebral  Congestion,  from  interference  with  the  respiratory 
function,  as  when  a  man  is  partially  buried  beneath  a  falling  bank  of  earth, 
and  Inflammation  and  subsequent  Suppuration  in  the  Mediastina.  It  has 
been  proposed  to  trephine  the  sternum,  in  order  to  evacuate  an  abscess  in 
the  anterior  mediastinum,  but  the  symptoms,  while  suppuration  was  con- 
fined to  the  substernal  region,  could  hardly  be  sufficiently  distinct  to  war- 
rant the  operation,  while  it  would,  of  course,  be  unnecessary  if  the  abscess 
pointed  on  either  side. 

Wounds. 

Non-penetrating  Wounds  of  the  chest  usually  present  no  features 
of  special  interest.  The  surgeon  should  be  very  cautious  in  his  examina- 
tion of  these  injuries,  lest  he  should  unfortunately  convert  the  wound  into 
one  of  the  penetrating  variety.  Hence  the  finger  should  be  used  in  prefer- 
ence to  the  probe,  and  if  foreign  bodies  are  to  be  removed,  this  should  be 
done  with  the  utmost  gentleness.  The  diagnosis  must  be  founded  chiefly 
on  the  absence  of  those  symptoms  which  attend  penetrating  wounds,  though 
certain  of  these  (as  haemoptysis)  may  be  present,  without  the  thoracic 
cavity  being  directly  involved.  It  is  said  by  Mr.  Poland,  and  some  other 
writers,  that  traumatic  einphysema  may  accompany  non-penetrating  chest 
wounds,  the  air  being,  as  it  were,  sucked  into  the  subcutaneous  areolar 
tissue  by  the  motion  of  the  thoracic  walls  in  respiration  ;  but  while  I  would 
not  deny  the  possibility  of  such  an  occurrence,  it  must  at  least  be  extremely 
rare,  and  the  presence  of  emphysema  must  certainly  be  considered  as  strong 
presumptive  evidence  that  the  pleural  cavity  is  implicated.  The  treatment 
of  these  injuries  must  be  conducted  on  those  principles  which  guide  the  sur- 
geon in  the  management  of  similar  wounds  in  any  other  part  of  the  body; 
advantage  may  often  be  derived  (especially  in  cases  of  oblique  punctured 
or  gunshot  wounds,  burrowing  subcutaneously  for  a  considerable  distance) 
from  the  use  of  broad  adhesive  strips,  to  fix  the  chest,  and  thus  lessen  the 
chance  of  the  formation  of  a  fistulous  track,  the  presence  of  which  would 
greatly  delay  recovery. 

Non-penetrating  wounds  of  the  chest  may  be  attended  with  troublesome 
and  even  dangerous  hemorrhage,  from  lesion  of  an  intercostal,  or  of  the 
internal  mammary,  artery,  though  these  vessels  are  more  frequently  in- 
volved in  cases  of  penetrating  wound.  The  treatment  would  consist  in  the 
use  of  ligatures,  or,  if  these  could  not  be  employed,  in  the  application  of  a 
compress  and  firm  bandage. 

Penetrating  Wounds — These  may  be  best  studied  by  considering  in 
succession— 1.  Wounds  of  the  pleura  and  lung;  2.  Those  of  the  pericar- 
dium and  heart;  3.  Those  of  the  aorta  and  vena  cava;  and  4.  Those  of 
the  anterior  mediastinum. 

1.  Wounds  of  the  Pleura  and  Lung — The  costal  pleura  alone  may 
be  wounded,  the  pulmonary  pleura  and  lung  being  uninjured.  This  is  more 
apt  to  occur  with  incised  wounds  than  with  those  of  any  other  variety. 
There  is  no  symptom,  however,  on  which  the  surgeon  can  rely,  to  distin- 
guish these  cases  from  those  in  which  the  pulmonary  tissue  itself^is  involved, 
and  which  are  certainly  of  more  frequent  occurrence.  A  wound  of  the 
lung  may  exist  as  a  complication  of  fracture  of  the  ribs,  as  was  mentioned 
in  a  previous  chapter;  the  injury  in  such  a  case,  being  of  the  nature  of  a 
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subcutaneous  lesion,  is  of  a  less  serious  character  than  a  wound  communi- 
cating with  the  external  air. 

Symptoms. — These  are  usually  well  marked.  The  shock  is  in  most  cases 
very  decided,  there  is  great  dyspnoea  (the  respiration  being  chiefly  diaphrag- 
matic), with  pain  at  the  seat  of  injury,  and  a  short  tickling  cough  which  is 
very  distressing  to  the  patient.  Haemoptysis  is  usually,  but  by  no  means 
invariably,  present,  the  expectorated  matter  being  frothy  mucus  mixed  with 
blood,  or  more  rarely  pure  blood  in  considerable  amount.  Emphysema  and 
pneumothorax  (the  former  consisting  in  the  diffusion  of  air  through  the 
areolar  tissue,  and  the  latter  in  an  accumulation  of  air  in  the  pleural  cavity) 
are  very  constant  symptoms  of  lung-wounds,  though  they  may  accompany 
wounds  involving  the  pleural  cavit}^  onl}' :  emphysema,  indeed,  according 
to  some  writers,  being  met  with  in  cases  of  non-penetrating  wound.  Tro- 
matopncea  is,  perhaps,  more  characteristic  than  any  other  single  symptom 
of  a  wound  of  the  lung,  though  I  have  witnessed  it  in  cases  in  which  there 
was  every  reason  to  believe  that  the  pleura  alone  was  injured,  and  it  is  said 
by  Fraser  to  be  occasionally  present  in  wounds  in  which  even  the  pleural 
cavity  is  entirely  unhurt ;  it  consists,  as  its  name  implies,  in  air  passing  in 
and  out  of  the  wound  during  the  act  of  respiration.  External  hemorrhage 
is  of  course  present  in  greater  or  less  amount  in  every  case  of  penetrating 
wound  of  the  chest,  but  a  more  serious  symptom  is  hemorrhage  into  the 
pleural  cavity,  giving  rise  to  the  complication  known  as  haemothorax. 
Hernia  of  the  lung,  imeumocele,  or  pneumatocele,  is  a  rare  sequence  of 
penetrating  wounds  of  the  chest,  and  is  more  apt  to  occur  after  cicatriza- 
tion of  the  external  wound,  than  as  a  primary  phenomenon.  Pneumonia 
and  pleurisy,  in  the  ordinary  sense  of  these  words,  are  very  seldom  met 
with,  though  inflammation,  limited  to  the  track  of  the  wound,  probably 
occurs  in  mo.st  cases  of  lung-wound  which  are  not  rapidly  fatal,  effusion  of 
serum  and  empyema  being  occasional  and  very  grave  complications  of  the 
later  stages  of  the  injury.  Collapse  of  the  lung  is  probably  a  less  fre- 
quent occurrence  in  penetrating  chest-wounds  than  was  formerly  supposed. 
It  appears,  when  present,  to  depend  upon  the  compression  caused  by  pneu- 
mothorax, or  by  the  various  forms  of  liquid  effusion. 

Diagnosis. — This  can  commonly  be  made  without  difficulty,  bj''  noting 
the  presence  or  absence  of  the  various  symptoms  above  enumerated.  It  is 
to  be  observed,  however,  that  no  one  of  them  is  in  itself  pathognomonic, 
and  the  warning  cannot  be  too  often  repeated,  that  no  exploration  with  a 
probe  or  finger  should  be  made  in  any  case  of  doubt. 

Prognosis. — The  prognosis  in  any  case  of  wound  of  the  lung  should  be 
very  guarded,  at  least  during  the  first  three  days,  though  in  a  person  of 
healthy  constitution,  with  care  and  judicious  treatment,  recovery  may  often 
be  obtained.  Of  the  different  varieties  of  wound,  the  incised  or  punctured 
are  less  dangerous  than  the  lacerated  and  contused,  and,  of  gunshot  wounds, 
those  which  are  perforating ,  or  through  and  through,  give  more  favorable 
results  than  those  which  are  merely  penetrating,  the  missile  or  other  foreign 
body  lodging  in  some  part  of  the  thoracic  cavity.  The  mortality  after 
gunshot  wounds  of  the  chest,  accompanied  by  lesions  of  the  thoracic  viscera, 
was,  in  our  army  during  the  late  war,  nearly  63  per  cent.  Wounds  of  the 
root  of  the  lung  are  much  more  fatal  than  those  of  the  surface. 

Treatment. — Under  this  head  I  shall  first  describe  the  treatment  appli- 
cable to  lung-wounds  in  general,  considering  afterwards  such  modifications 
as  may  be  required  by  those  conditions  which  are  sufficiently  important  to 
be  regarded  as  complications.  The  Local  Treatment  varies  according  to 
the  nature  of  the  wound.  If  it  be  incised  or  punctured,  the  external  open- 
ing should  be,  as  a  rule,  immediately  closed  with  sutures,  and  covered  with 
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a  compress  and  bandage,  which  should  not  be  removed  for  at  least  five  or 
six  days.  By  this  time,  in  a  favorable  case,  the  visceral  lesion  will  have 
been  repaired,  and,  if  the  external  wound  itself  have  not  united,  it  will 
have  been  converted  into  a  comparatively  superficial  injury.  In  the  case  of 
a  gunshot  wound,  as  the  part  will  necessarily  slough,  the  surgeon  should 
content  himself  with  removing  all  foreign  bodies  that  can  be  discovered 
without  dangerous  interference,  then  applying  a  light  dressing  of  wet  lint  or 
some  similar  substance.  Dr.  B.  Howard,  reviving  an  old  suggestion,  has 
proposed  under  the  name  of  "  hermetically  sealing"  chest-wounds,  to  pare 
the  edges,  thus  converting  the  external  opening  into  an  incised  wound,  and 
then  to  bring  the  edges  together  with  sutures  and  collodion.  The  records 
of  the  Surgeon-General's  Office,  however,  sh«w  that,  though  ingenious  in 
theory,  this  method  is  unsuccessful  in  practice,  42  out  of  the  69  cases  in  which 
it  was  tried  during  our  late  war  having  certainly  proved  fatal,  and  but  3  of 
the  remaining  27  being  looked  upon  by  Dr.  Otis  as  authentic  instances  of 
complete  and  permanent  recovery.  Whatever  be  the  nature  of  the  wound, 
great  comfort  may  often  be  afforded  the  patient  by  fixing  the  injured  side 
of  the  thorax  with  broad  strips  of  adhesive  plaster,  an  opening  being  of 
course  left  opposite  the  wound.  If  hjemoptysis  be  present,  ice  should  be 
fi'eely  applied  to  the  chest.  With  regard  to  the  Constitutional  Treatment 
appropriate  to  cases  of  wound  of  the  lung,  considerable  difference  of  opin- 
ion at  present  exists  among  practical  surgeons.  Until  within  a  few  year> 
it  was  customary  to  advise  venesection  in  almost  all  cases,  both  to  arrest 
haemoptysis  and  as  a  prophylactic  against  subsequent  pneumonia.  Abso- 
lute diet  was  invariably  directed,  and  antimony  or  mercurials  administered 
on  the  first  su.spicion  of  inflammatory  action.  The  credit  of  the  first  for- 
mal protest  against  the  common  practice  of  vensection  in  these  cases,  is 
due,  I  believe,  to  Dr.  Patrick  Fraser,  who  gave  the  results  of  extended 
personal  observation  during  the  Crimean  war,  in  an  interesting  mono- 
graph, published  in  1859.  The  correctness  of  the  views  which  Dr.  Fraser 
advanced  has  been  amply  confirmed  by  the  experience  of  military  surgeons 
since  that  time,  and,  for  my  own  part,  I  can  testify  that,  in  civil  practice, 
I  have  found  no  reason  to  adopt  a  different  mode  of  treatment  from  that 
which  has  proved  successful  in  the  surgery  of  war.  "  In  the  treatment  of 
penetrating  wounds  of  the  chest,"  says  the  author  of  Circular  No.  6, 
"  venesection  appears  to  have  been  abandoned  altogether.  Hemorrhage 
was  treated  by  the  application  of  Cold,  perfect  rest,  and  the  administration 
of  opium.  These  measures  seemed  to  have  proved  adequate  generally, 
and  no  instances  are  reported  of  the  performance  of  paracentesis  or  of  the 
enlargement  of  Avounds  for  the  evacuation  of  effused  blood."  Still  more 
emphatic  language  is  used  by  Confederate  Surgeons : — 

"  Equally  unphilosophical  and  more  injurious,  in  our  opinion,  than  even  the  use 
of  the  last  class  of  sedatives  [autirnonials],  is  the  time-honored  absurdity  of  venesec- 
tion. It  comes  to  us  embalmed'in  the  dicta  of  'the  highest  authority/  and  conse- 
crated by  the  owlish  wisdom  of  '  tlie  ancients,'  and,  until  recently,  the  precept  has 
met  with  submissive  and  unquestioning  acquiescence.  We  are  gratified  to  find  that 
in  all  the  cases  of  arterial  hemorrhage  collected  in  the  office  of  the  inspector,  not  one 
is  reported  wherein  the  expedient  was  practised  by  a  Surgeon  of  the  Confederate 
States.  .  ,  .  For  traumatic  pulmonary  hemorrhage  the  measure  appears  to  us  not 
only  hazardous,  but  actually  injurious. 

The  constitutional  treatment  which  I  would  recommend,  in  any  case 
of  wound  of  the  lung,  whether  from  gunshot  or  other  form  of  injury,  con- 
sists in  the  adoption  of  those  measures  which  are  adapted  to  facilitate  the 

«  A  Manual  of  Military  Surgery,  prepared  for  the  use  of  the  Confederate  States 
Army,  page  97.    Richmond,  1863. 
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work  of  nature  in  the  reparative  process.  Profound  quiet  and  rest,  both 
physical  and  mental,  should  be  rigidly  insisted  upon.  The  diet  should 
consist  of  such  substances  as  are  most  easy  of  digestion,  and  are  yet 
sufficiently  nutritious.  Milk  is  probably  here,  as  in  other  severe  injuries, 
the  most  generally  suitable  article  of  food.  Opium  should  be  freely  ad- 
ministered in  almost  all  cases,  its  constipating  effect  being  obviated  by  the 
occasional  use  of  mild  laxatives  or  simple  enemata.  Diaphoretics  may  be 
employed  if  there  be  marked  febrile  reaction,  and  if  pneumonia  or  pleurisy 
occur,  they  may  be  treated  as  if  idiopathic  affections,  it  being  remejubered 
that  the  inflammation  in  these  cases  is  usually  limited  to  the  immediate 
neighborhood  of  the  seat  of  injury,  and  is  indeed  a  part  of  the  natural 
process  by  which  the  existing  lesion  is  to  be  repaired.  Beef-tea  and  even 
brandy  will,  according  to  my  experience,  be  more  often  required  in  cases 
of  lung-wound  than  calomel  or  antimony. 

Complications. — The  complications  of  wounds  of  the  lung  which  require 
special  consideration,  are  (1)  hemorrhage  (which  may  be  external  or  irito 
the  pleural  sac),  (2)  pneumothorax  and  emphi/sema,  (3)  hernia  of  the 
lung  tissue,  and  (4)  serous  or  purulent  accumulations  in  the  cavity  of  the 
pleura. 

(1)  Hemorrhage  may  arise  from  a  wound  of  the  lung  itself,  or  of  an  in- 
tercostal, or  the  internal  mammary,  artery:  if  from  a  lesion  of  an  inter- 
costal artery,  the  surgeon  should  enlarge  the  external  wound,  and,  if 
possible,  secure  the  injured  vessel  with  double  ligatures;  if  this  be  im- 
practicable, compression  must  be  employed,  either  by  means  of  Desault's 
compress,  or  serre-Jines,  or,  if  these  will  not  suffice,  by  means  of  manual 
pressure.  Desault's  compress,  which  is  well  spoken  of  by  Otis,  consists  of 
a  piece  of  strong  linen  or  muslin,  pressed  through  the  wound,  stuffed  with' 
lint  or  charpie,  and  then  drawn  outwards  against  the  rib.  It  has  been 
proposed  to  facilitate  ligation  of  an  intercostal  artery  by  first  excising  a 
portion  of  the  adjacent  rib,  but  unless  a  fracture  or  other  injury  of  the  rib 
itself  rendered  such  an  operation  necessary  (p.  253),  I  should  scareeh' 
think  the  surgeon  justified  in  its  performance.  Hemorrhage  from  the  in- 
ternal  mammary  artery  should  be  treated  by  ligation  of  that  vessel,  which 
in  the  upper  intercostal  spaces  may  be  reached  by  an  oblique  incision,  from 

to  ^  an  inch  from  the  border  of  the  sternum,  the  costal  cartilages  being, 
if  necessary,  divided  so  as  more  fully  to  expose  the  artery.  If  hemorrhage 
proceed  from  a  icound  of  the  lung  itself,  the  blood  may  escape  at  the 
cutaneous  orifice,  may  be  coughed  up  through  the  air-passages,  or  may 
accumulate  in  the  cavity  of  the  pleura,  giving  rise  to  the  condition  known 
as  hsemothorax.  This  condition  may  also  ari.se,  though  more  rarely,  from 
wounds  of  the  intercostal  or  internal  mammary  arteries.  The  rational 
symptoms  of  htemothorax  are  those  which  characterize  loss  of  blood  in  gen- 
eral, such  as  faintness,  dizziness,  and  pallor,  with  disturbance  of  the  respi- 
ratory function,  dyspnoea,  restlessness,  etc.  None  of  these  are,  however, 
in  any  degree  pathognomonic,  and  death  from  haemothorax  may  take  place 
without  the  previous  occurrence  of  any  symptom  certainly  indicative  of 
wound  of  the  lung.  The  physical  signs,  when  present,  are  more  trust- 
worthy ;  they  consist  of  enlargement  of  the  injured  side  of  the  chest,  with 
bulging  of  the  intercostal  spaces;  absence  of  respiratory  murmur,  and  dul- 
ne.ss  on  percussion — gradualh'  increasing  in  extent,  and  the  line  of  dulness 
varving  with  the  posture  of  the  patient ;  the  sensation  of  a  wave  of  fluid, 
or  of  splashing,  felt  by  the  patient,  or  transmitted  to  the  hand  of  the  sur- 
geon on  succussion ;  and  finally,  according  to  Valentin  and  Larrey,  oedema 
and  ecchymosis  in  the  lumbar  region.  All  of  these  signs,  except  the  last 
(which  is  bv  no  means  constant,  and  is,  indeed,  looked  upon  by  Fraser  and 
25 
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Otis  as  somewhat  apocryphal),  may  be  equally  present  in  cases  of  serous 
or  of  purulent  accumulation,  and  hence  it  is  only  by  their  appearance  im- 
mediately after  the  injury,  and  in  coincidence  with  other  signs  of  hemor- 
rhage, that  the  surgeon  can  satisfy  himself  as  to  the  nature  of  the  case. 
The  treatment  of  hemorrhage,  from  wound  of  the  lung,  would  consist  in 
closing  the  external  wound  by  means  of  a  firm  compress,  in  the  application 
of  ice,  and  in  the  administration  of  opium  and  ergot,  with  perhaps  digi- 
talis or  veratrum  viride :  by  these  means,  in  a  favorable  case,  coagulation 
of  the  effused  blood,  and  subsequent  occlusion  of  the  bleeding  vessels,  may 
be  obtained,  the  clot  being  gradually  absorbed,  and  the  patient  recovering 
without  further  trouble ;  if,  however,  the  bleeding  continue  into  the  pleural 
sac,  as  marked  by  increased  dulness  on  percussion,  with  dyspniea,  and  the 
other  symptoms  of  haemothorax  above  enumerated,  the  original  wound 
must  be  reopened,  or,  if  it  have  already  healed,  pai'acentesis  must  be  per- 
formed, as  in  a  case  of  empyema.  Mr.  Hulke,  in  order  to  check  pulmonary 
hemorrhage  (not  traumatic),  incised  the  pleura  and  produced  collapse  of 
the  lung;  the  patient  died  on  the  fifth  day.  R.  W.  Parker  advises  that, 
instead  of  making  an  incision,  the  pleura  should  be  merely  punctured,  and 
air  injected  through  a  canula. 

(2)  Pneumothorax  and  Emphysema  usually  coexist  in  the  same  case, 
though  either  may  be  present  without  the  other.  By  the  act  of  inspiration 
the  air  is  sucked  into  the  pleural  cavity,  either  through  a  cutaneous  wound 
or  from  the  ruptured  air-vesicles  of  the  lung,  while  in  expiration,  the  orifice 
by  which  the  air  entered  being  closed  by  the  valve-like  action  of  the  sur- 
rounding structures,  it  is  pumped  into  the  areolar  tissue,  pneumothorax 
thus  usually  preceding  emphysema.  If,  however,  there  be  old  pleural 
adhesions,  or  if  the  external  wound  correspond  exactly  with  that  in  the 
lung,  the  air  may  pass  directly  in  and  out  (tromatopncea),  without  invad- 
ing eithiT  the  pleural  sac  or  the  planes  of  connective  tissue.  Pneumotho- 
rax alone  may  result  from  rupture  of  the  lung,  without  injury  of  the 
costal  pleura,  while  emphysema,  alone  may  result  from  puncture  of  the 
lung  through  an  old  pleural  adhesion,  from  rupture  of  an  air-cell  or  bron- 
chus into  the  posterior  mediastinum  (according  to  Hilton),^  or  possibly,  as 
taught  by  Poland  and  others,  from  a  non-penetrating  wound  of  the  chest. 
Pneumothorax  is  marked  by  great  resonance  on  percussion,  with  absence 
of  the  respiratory  murmur,  by  amphoric  respiration,  and  occasionally  by 
metallic  tinkling ;  if  excessive,  it  produces  much  dyspnoea.  Emphysema 
is  characterized  by  a  diffuse,  puffy,  colorless,  perfectly  elastic  swelling, 
crackling  under  pressure  ;  it  can  scarcely  be  mistaken  for  any  other  condi- 
tion. It  is  very  seldom  that  either  of  these  complications  requires  special 
treatment.  Pneumothorax,  if  existing  on  both  sides,  might  threaten  suffo- 
cation, and  the  proper  treatment  in  such  a  case  would  be  to  evacuate  the 
contained  air  by  puncturing  the  chest  with  an  aspirator  or  very  small 
trocar,  closing  the  wound  immediately  afterwards  with  a  strip  of  adhesive 
plaster.  Emphysema,  if  very  extensive,  might  require  the  application  of 
a  bandage,  or  even  scarification  of  the  most  distended  parts. 

(3)  Hernia  of  the  Lung. — This  rare  form  of  accident,  of  which  Des- 
fosses  has  collected  twenty  examples,  six  occurring  spontaneously  and  four- 
teen consecutively,  or  as  the  result  of  injury,  may  occur,  as  a  subcutaneous 
lesion,  the  result  of  crushing  violence  to  the  chest,  or  even,  it  is  said,  of 
straining  efforts  during  parturition.  It  may  also  occur  in  the  site  of  a 
cicatrix,  as  in  an  instance  mentioned  by  Velpeau.    The  tumor  under  these 

»  Seven  cases  of  emphysema  occurring  during  parturition  are  referred  to  in  the 
Dublin  Journal  of  Medical  Science  for  March,  1881,  p.  28(). 
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circumstances  is  soft,  somewhat  circumscribed,  elastic,  compressible,  in- 
creasing in  expiration  and  diminishing  in  inspiration,  communicating  a 
distinct  impulse  on  coughing,  crepitating  when  handled,  and  measurably 
disappearing  when  the  patient  holds  his  breath ;  the  tumor  is  resonant  on 
percussion,  and  the  seat  of  a  loud  respiratory  murmur;  the  limits  of  the 
aperture  through  which  it  has  escaped  may  often  be  distinguished  by  pal- 
pation. The  treatment  consists  in  effecting  and  maintaining  reduction,  by 
means  of  a  compress  and  bandage,  if  this  be  possible,  and  if  not,  in  the 
application  of  a  concave  pad,  so  as  to  protect  the  part  from  injury,  and 
prevent  further  protrusion.  Hernia  of  the  lung  sometimes  takes  place 
through  an  open  wound,  usually  in  the  neighborhood  of  the  nipple :  if  the 
projecting  lung  tissue  be  healthy,  it  may  be  cautiously  pushed  back,  the 
orifice  through  which  it  escaped  being  slightly  enlarged  if  necessary ;  if 
gangrene  have  occurred,  however,  the  protrusion  should  not  be  inter- 
fered with,  the  part  being  left  to  be  removed  by  sloughing;  or,  if  thought 
proper,  the  mass  might  be  ligated  and  excised,  the  stump  being  fastened 
in  the  wound.  A  case  successfully  treated  in  this  manner  is  attributed  to 
Tulpius. 

(4)  Hydroihorax  and  Empyema,  the  former  term  denoting  a  collection 
of  serum  and  the  latter  one  of  pus,  in  the  pleural  sac,  are  occasional  com- 
plications of  the  later  stages  of  wounds  of  this  part.  The  symptoms  are 
those  of  chronic  pleuritic  effusion,  from  whatever  cause  (the  physical  signs 
being  the  same  as  those  which  were  mentioned  in  speaking  of  hemothorax), 
and  the  diagnosis  is  to  be  made,  principally,  by  observing  the  later  period 
of  occurrence  and  the  more  gradual  increase  of  the  symptoms,  and,  in  the 
case  of  empyema,  the  tendency  which  is  sometimes  manifested  to  the  for- 
mation of  an  external  opening.  Empyema,  according  to  the  elder  Pepper 
and  other  authors,  is  particularly  marked  by  bulging  of  the  lower  intex-- 
costal  spaces,  and  dilatation  of  the  superficial  veins ;  but  Bowditch  doubts 
the  possibility  of  more  than  suspecting  the  nature  of  pleuritic  effusions, 
before  operation,  and  founds  even  this  suspicion,  mainly,  on  the  previous 
history  of  the  case.  According  to  Baccelli,  of  Rome,  and  Chew,  of  Balti- 
more, feebleness  or  absence  of  the  vocal  and  respiratory  sounds  is  indica- 
tive of  the  presence  of  pus,  dense  fluids  transmitting  vibrations  less  readily 
than  others.  It  is  doubtful  if  any  advantage  is  to  be  obtained,  in  the  treat- 
ment of  these  cases,  from  the  use  of  medicines  designed  to  promote  absorp- 
tion, such  as  are  employed  in  the  cases  of  chronic  pleuritic  effusion  which 
come  under  the  observation  of  the  physician ;  hence,  in  any  case  in  which 
the  accumulation  is  so  great  as  to  give  manifest  tokens  of  its  presence, 
the  surgeon  should  have  recourse  to  the  operation  of  Paracentesis,  which 
should  be  performed  before  the  lung  has  become  so  bound  down  by  adhe- 
sions as  to  have  lost  the  power  of  expanding  when  the  source  of  pressure 
is  removed. 

Paracentesis  Thoracis. — Before  resorting  to  this  operation,  the  surgeon 
should  confirm  his  diagnosis  by  the  use  of  an  exploring  trocar  and  canula, 
or,  which  is  perhaps  better,  an  aspirator  or  a  long-nozzled  hypodermic 
syringe,  by  which  a  small  portion  of  the  accumulated  fluid  may  readily  be 
obtained  for  examination.  The  particular  operation  to  be  chosen  depends 
someAvhat  upon  the  nature  of  the  effusion  ;  if  this  be  serous,  the  opening 
should  be  a  small  one,  and  it  is  here  important  to  guard  against  the  admis- 
sion of  air,  by  using  the  suction-trocar  proposed  by  Dr.  Wyman  and  modi- 
fied by  Dr.  Bowditch,  the  aspirator  of  Dieulafoy,  Rasmussen,  or  Potain, 
or,  if  none  of  these  be  at  hand,  a  trocar  fitted  with  a  stopcock  and  gum- 
elastic  bag,  or  with  a  flexible  tube  so  arranged  as  to  evacuate  the  fluid 
under  water.    For  the  evacuation  of  an  empyema  the  same  precautions 
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need  not  be  taken,  and  it  is  here  better  to  use  a  full-sized  trocar,  leaving 
the  canula  or  an  elastic  catheter  in  the  wound,  or,  which  is  better,  intro- 
ducing- a  drainage  tube,  one  end  of  which  projects  at  the  point  of  tapping, 
the  other  being  brought  out  through  a  counter-opening  at  the  lowest  part 
of  the  cavity.^  Dramage  tubes  (introduced  by  Chassaignac)  consist  of 
pieces  of  India-rubber  tubing,  from  one-sixth  to  one-third  of  an  inch  in 
diameter,  with  numerous  lateral  apertures,  made  by  notching  the  tube  with 
scissors.  Roser,  Peltavy,  and  Estlander  recommend  that,  instead  of  using 
a  drainage  tube,  a  free  opening  should  be  secured  by  resecting  portions  of 
one  or  more  ribs — a  plan  which  was  successfully  resorted  to  by  the  late 
Warren  Stone,  and  has  since  been  employed  by  numerous  surgeons :  of  26 
cases  collected  by  Berger,  1 0  ended  in  complete  and  5  in  partial  recovery, 
and  only  4  proved  fatal.  Schneider  reports  a  recovery  after  excision  of 
portions  of  five  ribs  and  the  clavicle  for  empyema  following  a  gunshot 
wound.  The  poivt  at  which  paracentesis  should  be  performed  is  a  matter 
of  dispute ;  that  usually  recommended  is  between  the  fifth  and  si.xth,  or 
sixth  and  seventh,  ribs,  in  a  line  nearly  corresponding  to  the  insertion  of 
the  serratus  magnus  muscle.  Dr.  Bowditch  usually  taps  between  the  ninth 
and  tenth  ribs,  while  others  go  as  high  as  the  fourth  intercostal  space ;  I 
have  usually  chosen  the  sixth  or  seventh,  finding  that  at  a  lower  point  pain 
may  be  caused  by  the  diaphragm  rising  against  the  instrument,  while,  if 
the  puncture  be  made  higher,  it  is  difficult  to  secure  full  evacuation  of  the 
cavity.  Whatever  point  be  chosen,  the  intercostal  space  should  be,  if  not 
bulging,  at  least  not  contracted  ;  the  skin  should  be  incised  with  a  bistoury 
or  lancet,  and  the  trocar  thrust  in  at  the  upper  edge  of  the  lower  rib,  so 
as  to  guard  against  wounding  the  intercostal  artery — an  accident  which 
proved  fatal  in  a  case  recorded  by  Gallard.  If  an  ordinary  trocar  be  used 
(in  a  case  of  hydrothorax),  the  admission  of  air  may  be  further  guarded 
against  by  drawing  the  cutaneous  incision  to  one  side  before  introducing 
the  trocar,  thus  making  a  kind  of  valvular  opening;  but  the  calibre  of  the 
suction-trocar  is  so  small  that,  if  it  be  employed,  this  precaution  is  un- 
necessary. The  patient,  at  the  beginning  of  the  operation,  should  be  in  a 
sitting  posture,  and  as  the  fluid  is  withdrawn  should  be  gently  lowered 
into  a  supine  position,  and  slightly  turned  on  the  affected  side;  an  assistant 
should  steadily  compress  the  lower  part  of  the  chest,  to  prevent  syncope, 
and  further  to  guard  against  the  entrance  of  air.  R.  W.  Parker,  however, 
facilitates  the  operation  by  making  a  counter-opening  and  introducing  car- 
bolized  air  through  another  canula. 

The  after-treatment  (as  far  as  the  operation  is  concerned)  consists  simply 
in  closing  the  wound  with  a  piece  of  lint  and  an  adhesive  strip.  If  it  be 
determined  (in  a  case  of  emp3'ema)  to  employ  a  drainage  tube,  this  is  intro- 
duced as  follows :  a  steel-eyed  probe,  bent  like  a  sound,  is  passed  through 
the  wound  of  tapping,  and  made  to  project  at  the  lowest  accessible  inter- 
costal space;  upon  this,  as  a  guide,  a  counter-opening  is  made,  and  the  eye 
of  the  probe  threaded  with  a  strong  ligature  carrying  the  tube,  which  is 
thus  readily  brought  into  place  when  the  prolx?  is  withdrawn  ;  the  ends  of 
the  tube  are  then  fastened  together,  and  the  wounds  covered  with  wet  lint, 
or  other  simple  dressing.  The  cavity  should  be  thoroughly  washed  out  at 
least  once  a  day  with  a  dilute  solution  of  iodine  or  carbolic  acid,  so  as  to 
prevent  putrefaction  of  the  contained  pus  and  consequent  septictemia.  Dr. 
Hutchinson  exhibited  to  the  College  of  Physicians,  of  this  city,  a  patient 
in  whose  case  this  plan  had  been  systematically  carried  out  with  complete 
success,  the  punctures  healing  readily  when  the  tube  was  removed,  and 

'  Dr.  Phelps,  of  Chateaugay,  N.  Y,,  employs  a  tube  provided  with  a  valve,  so  as  to 
permit  washing  out  tlie  cavity,  while  preventing  the  admission  of  air. 
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recovery  following  without  the  occurrence  of  any  reaccumulation.  The 
statistical  results  of  the  operation  of  tapping  the  chest  are  quite  satisfac- 
tory;  of  526  terminated  cases  collected  by  G.  H.  Evans,  no  less  than  313 
ended  in  recovery,  while  only  two  of  the  153  deaths  were  attributable  to 
the  operation  itself.  Of  40  cases  of  incision  of  the  chest  for  empyema,  col- 
lected by  Dr.  Eddison,  only  9  terminated  fatally. 

In  a  case  of  Empyema  follotving  a  Gunshot  Wound,  in  which  there  was 
reason  to  suspect  the  presence  of  a  foreign  body,  the  surgeon  should  care- 
fully explore  the  cavity  with  a  probe,  after  evacuating  the  contained  fluid, 
when,  if  a  ball,  or  other  foreign  body,  should  be  discovered,  it  should  be 
removed  with  suitable  forceps,  as  was  successfully  done  by  Larrey.  Puru- 
lent collections  in  the  lung  have  been  0[)ened  by  tapping  or  incision,  with 
or  without  subsequent  injection,  by  Lawson,  Godlee,  Erichsen,  Hosier, 
Pepper,  Lyell,  Sokolowski,  Koch,  Gould,  Marshall,  Owen,  and  Macleod. 
Excision  of  a  diseased  portion  of  lung  has  been  practised  by  Ruggi  and  by 
Block  (by  the  former  in  two  cases),  but  in  each  instance  with  a  fatal  issue. 

2.   Wounds  of  the  Pericardium  and  Heart  Wound  of  the 

Pericardium  alone  does  not  appear  to  be  as  fatal  an  injury  as  would 
naturally  be  supposed;  at  least  51  cases  collected  by  Fischer  gave  only  29 
deaths,  and  as  many  as  22  recoveries,  the  diagnosis  in  three  of  the  latter 
being  subsequently  confirmed  by  post-mortem  inspection,  when  the  patients 
died  from  other  causes. 

Wounds  of  the  Heart  are  usually,  though  not  necessarily,  fatal ;  401  cases, 
collected  by  Fischer,  alibrded  as  many  as  50  recoveries,  the  diagnosis  in 
33  of  the  latter  being  eventually  confirmed  by  means  of  an  autopsy.  The 
symptoms  of  these  injuries  are  not  very  definite ;  if  the  wound  be  large, 
there  is,  of  course,  profuse  hemorrhage,  which  may  prove  almost  instantly 
fatal;  punctured  wounds  are,  however,  often  attended  with  little  or  no 
bleeding,  owing  chiefly  to  a  peculiar  arrangement  of  the  muscular  fibres  of 
the  heart,  described  by  Pettigrew,  by  which  a  wound  which  is  transverse 
to  one  layer  of  fibres  is  in  the  direction  of  another  layer,  and  therefore,  to 
a  certain  extent,  necessarily  valvular.  Syncope  is  often  observed  in  cases 
of  heart-wound,  occurring  not  unfrequently  at  the  moment  of  injury. 
Pain,  when  present,  is,  according  to  Fischer,  due  to  the  pericardial  lesion. 
If  effusion  of  blood  or  serum  take  place  into  the  cavity  of  the  pericar- 
dium, the  sounds  of  the  heart  and  the  ca.rdiac  impulse  are  diminished  in 
intensity.  A  systolic  bellows  sound  is  the  most  usual  abnormal  murmur 
observed  in  cases  of  heart-wound.  Precordial  anxiety,  dyspnoea,  and 
other  symptoms  are  not  distinctive,  and,  indeed,  are  occasionally  entirely 
wanting.  The  diagnosis,  which,  as  may  be  inferred  from  what  has  been 
said,  is  often  obscure,  may  be  additionally  complicated  by  the  coexistence 
of  a  wound  of  the  lung,  as  happened  in  a  case  which  I  observed  some  years 
ago.  The  prognosis  should,  of  course,  be  very  guarded.  Recovery,  how- 
ever, may  occasionally  follow,  and  instances  have  been  recorded  by  Ferrus, 
Latour,  Fournier,  Randall,  Carnochan,  Balch,  Hamilton,  Hopkins,  Gal- 
lard,  Tillaux,  Conner,  and  others,  in  which  patients  have  survived  heart- 
wounds  for  considerable  periods,  even  though  with  foreign  bodies  lodged 
in  the  substance  of  the  organ.  Callender  has  recorded  a  remarkable  case 
in  which  he  successfully  removed  a  needle  which  was  fixed  in  the  substance 
of  the  heart.  The  treatment  pf  a  suspected  wound  of  the  heart  would 
consist  in  keeping  the  patient  at  absolute  rest,  and  in  the  application  of 
cold,  the  administration  of  opium,  digitalis,  veratrum  viride,  etc.,  and,  if 
death  were  threatened  by  pericardial  effusion,  perhaps  the  performance  of 
paracentesis.  Block,  of  Dantzic,  suggests  that  the  heart  might  be  tempo- 
rarily withdrawn  from  the  chest,  and  emptied  of  blood  by  compression, 
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while  the  wound  was  closed  with  sutures.  The  operation  has  succeeded 
with  dog's  and  rabbits,  but  even  in  Germany  no  one  appears  as  yet  to  have 
attempted  it,  in  the  human  subject.  If  death  be  threatened  by  hemorrhage 
into  the  pericardium  (what  Rose  calls  heart-tamponade) ,  venesection 
should  be  resorted  to,  with  absolute  rest  and  the  local  use  of  ice.  Rose 
recommends  laying  open  the  pericardium,  but  does  not  appear  to  have  put 
his  suggestion  in  practice.  Paracentesis  Pericardii  may  be  performed  in  the 
fourth  or  fifth  intercostal  interspace,  with  the  same  precautions  that  were 
recommended  for  the  operation  of  tapping  the  pleural  sac.  Of  41  cases 
collected  by  Dr.  J.  B.  Roberts,  of  this  city,  22  proved  fatal,  but  mostly 
from  causes  unconnected  with  the  operation.  Rosenstein  records  a  case  of 
purulent  pericarditis  successfully  treated  by  free  incision,  an  operation 
which  is  said  to  have  been  originally  practised  by  Romero,  in  1801.  Other 
cases  have  been  recorded  by  S.  West,  Kummell,  and  Partzevsky ;  and  Gus- 
senbauer  has  successfully  evacuated  pus  from  the  pericardium,  after  expos- 
ing the  part  by  the  resection  of  five  ribs. 

3.  Wounds  of  the  Aorta  and  Vena  Cava  are  almost  invariably 
fatal.  Cases  are,  however,  recorded  by  Pelletan,  Heil,  and  Legouest,  in 
which  patients  survived  wounds  of  the  aorta  for  from  two  months  to 
several  years. 

4.  Wounds  of  the  Anterior  Mediastinum  are  less  serious  than 
any  other  penetrating  wounds  of  the  chest:  the  symptoms  are  often  rather 
obscure,  being,  indeed,  in  many  instances,  chiefly  negative,  and  the  diag- 
nosis depends  on  the  absence  of  those  signs  which  characterize  wounds  of 
the  lung.  Some  of  these  signs  may,  however,  be  present ;  thus,  emphy- 
sema, and,  according  to  Eraser,  even  tromatopnoea,  may  accompanv  wounds 
of  the  mediastinum  which  do  not  involve  the  lung  or  pleura.  The  chief 
dangers  of  these  injuries  are  hemorrhage  (from  the  internal  mammary 
artery),  diffuse  inflammation,  and  suppuration.  Death  mav  result  from 
pressure  of  the  accumulated  pus  on  the  heart  or  lungs,  or  from  pyjemia. 
The  treatment  of  a  wound  of  the  mediastinum  is  that  which  has  been 
directed  for  other  penetrating  wounds  of  the  chest ;  if  suppuration  occur, 
the  matter  should  be  evacuated  where  the  abscess  .tends  to  point,  at  one  or 
the  other  side  of  the  sternum. 

Injuries  of  the  Diaphragm. 

The  diaphragm  may  be  ruptured  by  external  violence,  as  by  a  fall  on 
the  chest  or  abdomen,  by  violent  squeezing,  as  in  railway  accidents,  or  (as 
in  a  case  referred  to  by  Mr.  Pollock)  by  spasmodic  contraction  of  the  part 
itself.  The  usual  seat  of  laceration,  in  these  cases,  is  the  left  side,  in  the 
fleshy  portion  of  the  muscle.  If  the  injury  be  uncomplicated  by  lesion  of 
abdominal  or  thoracic  viscera,  the  prognosis  is  not  as  unfavorable  as  might 
be  supposed:  unless,  however,  the  laceration  be  very  limited  in  extent, 
protrusion  of  the  stomach  or  other  abdominal  viscera  into  the  cavity  of  the^ 
chest  will  almost  inevitably  occur,  constituting  the  condition  known  as 
DiaphragmaMc  Hernia.  Wounds  of  the  diaphragm,  resulting  from  stabs, 
gunshot  injuries,  etc.,  are  usually  complicated  with  other  serious  lesions', 
and  it  is  from  these,  rather  than  from  the  wound  of  the  diaphragm  itself' 
that  the  danger  in  these  cases  chiefly  arises.  The  symptoms  of  \  wound 
of  the  diaphragm  are  very  obscure  ;  in  most  instances  there  is  great  dys- 
pncea,  breathing  being  principally  carried  on  by  the  subsidiary  muscles  of 
respu-ation.  The  late  Dr.  C.  T.  Hunter,  however,  recorded  a  case  of  gun- 
shot wound,  in  which  the  ball,  after  perforating  the  stomach,  bowels,  and 


ABSCESS   OF   THE   ABDOMINAL   PARIETES.  391 

diaphragm,  lodged  in  the  thoracic  cavity,  but  in  which  there  was  no  diffi- 
culty of  breathing  until  shortly  before  death,  the  dyspnoea  even  then  evi- 
dently resulting  mechanically,  from  gaseous  distention  of  the  intestines. 
The  treatment  of  a  wound  of  the  diaphragm  is  essentially  the  same  as  that 
recommended  for  penetrating  wounds  of  the  chest. 


CHAPTER  XIX. 

INJURIES  OF  THE  ABDOMEN  AND  PELVIS. 

Contusions  of  the  Abdomen. 

Contusions  of  the  Abdomen,  unattended  by  Lesions  of  the 
contained  Viscera,  arc  rarely  attended  with  much  risk.  It  is  popu- 
larly believed  that  sudden  death  not  unfrequently  results  from  a  blow  on 
the  epigastrium,  no  morbid  appearance  being  discoverable  on  post-mortem 
inspection ;  the  possibility  of  such  an  occurrence  has,  however,  been  shown, 
by  Mr.  Pollock's  researches,  to  be  at  least  doubtful,  though  there  can  be 
no  question  that  rapid  death  may  follow  these  injuries,  either  from  con- 
comitant shock,  or  from  a  condition  of  the  solar  plexus  analogous  to  cere- 
bral concussion.  In  either  case,  however,  thei'e  would  probably  be  physical 
lesions  which  could  be  recognized  after  death. 

Rupture  of  the  Abdominal  Muscles  may  occur  without  the  ex- 
istence of  any  external  wound :  these  ruptures  have  usually  been  observed 
in  the  recti  muscles,  though  they  may 

occur  in  any  portion  of  the  abdominal  Fig.  194. 

parietes.  The  accident  is  very  apt  to  be 
followed  by  a  form  of  ventral  hernia,  which 
may  sometimes  attain  a  very  large  size, 
as  in  the  patient  whose  case  is  represented 
in  the  annexed  figure,  and  who  received 
his  injuries  by  being  run  over  by  the 
wheel  of  a  cart.  The  treatment  of  such 
a  case  consists  in  the  application  of  a  truss 
with  a  broad  and  somewhat  concave  pad, 
to  restrain  the  protrusion.  There  is  little 
risk  of  strangulation,  on  account  of  the 
large  size  and  yielding  character  of  the 
hernial  aperture.  I  have  several  times 
seen,  in  soldiers,  a  ventral  hernia  in  the 
median  line,  resulting  from  separation  of 
the  tendinous  fibres  in  the  linea  alba,  and 
caused,  apparently,  by  the  fatigue  of  long 
marches  and  the  weight  of  the  knapsack. 
The  treatment  consists  in  the  application 
of  a  pad  and  elastic  bandage. 

•  abdominal  muscles.  (From  a  patient  in  the 

Abscess  of  the  Abdominal  Pa-    Episcopal  Hospital.) 
rietes  occasionally  follows  contusion  of 

the  part,  and  may  cause  great  destruction  of  tissue  by  extending  between 
the  muscular  planes.  The  treatment  consists  in  early  evacuation  of  the 
pus,  by  means  of  free  incisions  so  arranged  as  to  permit  drainage. 


Ventral  hernia,  following  rupture  of  the 
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Contusions  of  the  Abdomen,  attended  with  Lacerations  of 
the  Abdominal  Viscera,  are  very  grave  injuries.    Rupture  of  the 

liver,  spleen,^  kidney,  omentum,  or  mesentery,  or  of  any  of  the  large  vessels, 
may  prove  rapidly  fatal  from  internal  hemorrhage;  while  lacerations  of  the 
hollow  viscera,  as  the  stomach,  bowel,  or  gall-bladder,  or  of  the  parietal 
peritoneum,  are  principally  dangerous  on  account  of  the  peritonitis  which 
almost  inevitably  results.  Intestinal  obstruction  occasionally  follows  ap- 
parently slight  contusion  of  the  abdomen,  doubtless  from  injury  to  the 
peritoneum  covering  the  affected  portion  of  bowel.  Encysted  dropsy  re- 
sulted in  a  case  recorded  by  Duplay.  The  degree  of  risk  attending  lacera- 
tion of  the  solid  viscera  depends  entirely  upon  the  extent  of  the  lesion ; 
thus  a  superficial  laceration  of  the  liver  may  cause  merely  localized  perito- 
nitis, from  which  the  patient  may  recover;  injuries  of  the  spleen  are  more 
dangerous,  on  account  of  the  profuse  bleeding  which  attends  even  slight 
lesions  of  this  organ,  and  death  usually  results,  if  not  from  hemorrhage, 
yet  at  a  later  period,  from  the  supervention  of  diffuse  inflammation  and 
suppuration.  Laceration  of  the  kidneys  offers  a  comparatively  favorable 
prognosis;  as  was  mentioned  in  Chap.  XVI.,  slight  lacerations  of  these 
organs  are  not  infrequent  in  cases  of  spinal  injury,  and  do  not  appear  neces- 
sarily to  entail  any  serious  consequences.  Ruptures  of  the  stomach  or 
bowel'''  are  almost  invariably  fatal:  149  cases  collected  by  Chavasse  gave 
143  deaths — a  mortality  of  96  per  cent.;  if  the  seat  of  laceration  should 
be  such  that  extravasation  of  the  contents  of  these  viscera  should  take  place 
elsewhere  than  into  the  peritoneal  cavity  (as  between  the  layers  of  the 
mesentery,  in  the  case  of  the  bowel),  it  would' be  just  possible  that  the 
resulting  inflammation  might  terminate  in  an  abscess  which  would  point 
externally,  and  that  recovery  might  thus  follow ;  but  it  may  be  given  as  a 
general  rule,  that  ruptures  of  the  stomach  or  bowel  are  fatal  injuries. 
Spontaneous  rupture  of  the  stomach,  the  result  of  excessive  vomiting,  has 
been  observed  by  Chiari  and  Lantschner.  Rupture  of  the  gall-bladder  is 
almost  always  followed  by  death,  bile  being  found  in  the  peritoneal  cavity 
on  post-mortem  examination ;  that  recovery  is  at  least  possible,  would, 
however,  appear  from  a  case  recorded  by  Dr.  Fergus,  in  which  the  patient 
was  considered  convalescent,  and  was  walking  about,  when,  on  the  seventh 
day,  peritonitis  was  suddenly  developed,  and  proved  fatal  two  days  subse- 
quently. Rupture  of  the  ureter  is  a  very  rare  injury  ;  Mr.  Poland  has  col- 
lected four  cases,  one  of  which  ended  in  recovery,  after  the  evacuation  by 
puncture,  at  intervals,  of  about  two  gallons  of  fluid  resembling  urine,  the 
other  cases  terminating  in  death,  during  the  first,  fourth,  and'tenth  weeks 
respectively.  In  none  of  the  cases  does  it  appear  that  peritonitis  was  present, 
the  urinary  extravasation  having  occurred  into  the  cellular  tissue  behind  the 
peritoneum.  Ruptures  of  the  abdominal  bloodvessels,  without  other  in- 
juries, are  seldom  met  with.  Legouest  has  recorded  a  case  of  laceration  of 
the  aorta;  and  Dr.  Otis  has  collected  five  cases  of  a  similar  lesi6n  of  the 
vena  cava.  I  have  myself  seen  death  follow  an  unrecognized  rupture  of 
the  external  iliac  artery  (see  Fig.  85). 

Symptoms. — The  symptoms  of  these  various  forms  of  injury  are  rather 
obscure.  There  is  usually  marked  shock,  with  pain,  and  a  sensation  of 
impending  dissolution — but  not  more  than  is  often  observed  in  cases  of 
abdominal  contusion  unaccompanied  by  visceral  lesion :  the  persistence  of 

'  Spontaneous  rupture  of  the  spleen  is  said  by  Peterson  to  be  a  not  infrequent 
occurrence  in  cases  of  relapsing  fever. 

2  Dr.  Whitney  has  pointed  out  that,  in  cases  of  an^e-mor^em  rupture  of  the  intestine, 
the  raucous  membrane  is  invariably  found  everted,-  this  is  not  the  case  as  regards  rup- 
tures produced  after  death. 
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collapse,  however,  with  other  evidences  of  internal  hemorrhaoe,  will  give 
reason  to  suspect  rupture  of  a  solid  viscus,  or  of  a  portion  of  the  peritoneum 
which  contains  large  vessels ;  while  the  immediate  development  of  peri- 
tonitis would  indicate  rupture  of  one  of  the  hollow  viscera.  Pain  in  the 
right  hypochondrium,  with  increased  hepatic  dulness,  and,  at  a  later  period, 
bilious  vomiting,  clay-colored  stools,  and  the  presence  of  sugar  in  the  urine, 
would  afford  evidence  of  laceration  of  the  liver;  haematuria  would  indicate 
lesion  of  the  kidney,  though  its  absence  Avould,  by  no  means,  prove  that  this 
organ  had  escaped ;  hfematemesis  would  be  a  symptom  of  ruptured  stomach, 
and  bloody  stools  of  ruptured  i??^cs^i«e — a  lesion,  the  existence  of  which  might 
also  be  suspected,  if  the  abdominal  wall  were  the  seat  of  emphysema,  the 
diagnosis  of  which  from  emphy.sema  due  to  thoracic  injury,  and  from  gase- 
ous putrefaction,  might  be  made  by  observing  the  history  of  the  case,  and 
the  coincident  symptoms.  The  history  may  also  serve,  sometimes,  to  dis- 
tinguish between  gastric  and  intestinal  laceration,  rupture  of  the  stomach 
rarely  occurring  except  when  that  organ  is  distended  by  a  recent  meal. 

Treatment. — As  these  injuries  are  in  the  majority  of  instances  neces- 
sarily fatal,  their  treatment  must,  of  course,  be  often  merely  euthanasial. 
As  far  as  any  curative  influence  can  be  exerted  by  remedies,  it  must  be  (as 
Sir  Thomas  Watson  puts  it)  in  obviating  the  tendency  to  death.  Hence  the 
surgeon's  first  efforts  must  be  directed  to  arresting  the  internal  hemorrhage 
which  is  the  source  of  immediate  danger,  and  at  a  later  period  to  combat- 
ing the  peritonitis  which  is  the  common  cause  of  death  in  those  cases  which 
survive  the  early  periods  of  the  injury.  The  patient  should  be  put  to  bed, 
and  kept  profoundly  quiet;  if  the  symptoms  of  shock  be  very  prominent, 
cautious  efforts  may  be  made  to  induce  reaction,  preferably  by  the  applica- 
tion of  external  warmth,  for  it  must  be  remembered  that  internal  stimulation 
might  increase  the  risk  of  hemorrhage.  Opium  may  be  freely  administered, 
both  to  relieve  the  sufferings  of  the  patient,  and  as  an  anti-hemorrhagic 
remedy ;  to  increase  its  efficiency  in  the  latter  respect,  it  may  be  advantage- 
ously combined  with  acetate  of  lead.  The  older  writers  recommended 
venesection  in  these  cases,  on  the  same  principle  on  which  it  was  employed 
in  the  treatment  of  penetrating  wounds  of  the  chest;  but  I  imagine  that 
there  are  few  surgeons  at  the  present  day  who  would  employ  bleeding 
under  these  circumstances. 

The  local  treatment  should  consist  (at  this  stage)  in  the  application  of 
cold  to  the  abdomen — dry  cold  applied  by  means  of  an  ice  bag  or  box  (see 
page  56),  or,  if  these  be  not  at  hand,  cloths  wrung  out  of  cold  water  and 
frequently  renewed.  The  diet  should  be  mild  and  unirritating,  and  if  there 
be  reason  to  suspect  laceration  of  the  stomach  or  bowel,  the  patient  should 
be  exclusively  fed  by  means  of  nutritive  enemata.  If  great  suffering  should 
be  caused  by  gaseous  distention,  the  surgeon  would  be  justified  in  punctur- 
ing the  bowel  with  a  fine  trocar,  through  the  linea  alba,  as  recommended  by 
T.  Smith.  It  does  not  appear  that  this  little  operation  is  in  itself  attended 
with  any  particular  risk,'  and  it  would  certainly  be  permissible  as  an  eutha- 
nasial measure.  Retention  of  urine  should  be  obviated  by  the  use  of  the 
catheter.  An  exploratory  operation,  to  seek  for  the  laceration  and  close  it 
by  sutures,  has  been  suggested  in  these  cases,  but,  it  seems  to  me,  would 
but  add  to  the  patient's  danger.  Bouilly  has  employed  laparotomy  and 
resection  of  the  injured  bowel  in  a  case  of  this  kind,  but  his  patient  died  , 
from  peritonitis  on  the  eleventh  day. 

'  Fonssagrives  has  collected  84  cases  of  puncture  of  the  bowel  for  tympanites,  show- 
ing that  the  operation  is  not  particularly  dangerous  ;  but  his  views  are  contravened 
by  Piorry  and  Frantzel,  who  regard  the  procedure  as  one  which  is  full  of  peril. 
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Traumatic  Peritonitis  It  is  probable  that  slight  and  circumscribed 

peritonitis  occurs  in  almost  every  case  of  severe  abdominal  injury  which 
recovers,  but  it  is  the  existence  of  diffuse  peritoneal  inflammation,  attended 
with  the  effusion  of  turbid  serum,  or  with  suppuration,  that  constitutes  the 
chief  danger  to  be  apprehended  in  the  later  stages  of  these  injuries.  The 
symptoms  of  traumatic  peritonitis  do  not  differ  from  those  of  the  idiopathic 
variety  of  the  affection,  and  for  their  description  I  would  therefore  refer 
the  reader  to  works  on  the  Practice  of  Medicine.  The  course  of  traumatic 
peritonitis  is  very  rapid,  death  from  this  cause  sometimes  occurring  in  less 
than  twenty-four  hours  from  the  time  of  reception  of  the  injury.  The 
treatment  varies  with  the  general  condition  of  the  patient,  and  the  supposed 
nature  of  the  internal  lesion.  I  have  never  had  occasion  to  employ  gene- 
ral bleeding  in  these  cases,  but  I  have  applied  leeches  or  cups  (in  cases 
occurring  among  those  of  robust  health  and  vigorous  constitution),  and,  I 
am  sure,  with  advantage.  The  amount  of  blood  drawn  may  vary  from  8 
to  12  ounces,  or  even  more,  and  the  immediate  mechanical  relief  thus  afforded 
to  the  inflamed  peritoneum  is  sufficient,  I  think,  to  compensate  for  the  evils 
which  inevitably  attend  all  forms  of  bloodletting.  In  an  old  or  feeble  per- 
son, however,  or  in  a  very  young  child,  I  should  consider  even  local  bleed- 
ing highly  improper.  The  application  of  a  large  blister  is  usually  recom- 
mended in  these  cases,  and  I  have  myself  employed  it.  I  am  not  sure, 
however,  that  a  jacket-poultice,  enveloping  the  whole  abdomen,  might  not 
be  equally  efficient,  as  it  would  be  probably  more  agreeable  to  the  patient. 
I  have  found  advantage  from  the  use  of  the  veratrum  viride,  in  doses  of 
8  or  4  drops  of  the  tincture,  every  three  hours,  simply  as  a  means  of 
reducing  the  rapidity  of  the  heart's  action  and  the  force  of  the  circulation ; 
the  remedy  is,  however,  a  dangerous  one,  and  its  effects  should  be  carefully 
watched,  its  administration  being  suspended  as  soon  as  the  pulse  falls  to 
the  normal  average.  Opium  is  an  invaluable  remedy  in  cases  of  traumatic 
peritonitis,  and  may  be  freely  given  in  every  instance.  Dr.  Alonzo  Clark's 
rule  is  to  give  two  grains,  more  or  less,  every  two  hours  until  the  patient's 
respiration  has  been  reduced  to  twelve  in  the  minute.  Unless  laceration  of 
some  part  of  the  alimentary  canal  be  suspected,^  this  drug  may  be  suitably 
combined  with  small  doses  of  calomel;  but  in  cases  of  intestinal  rupture, 
the  effect  of  the  latter  substance  would  be  to  increase  the  risk  of  fecal 
extravasation,  and  in  such  a  case,  if  mercury  be  used  at  all,  it  should  be 
employed  by  inunction.  Milk  diet  is  that  which  is  best  adapted  to  cases 
of  traumatic  peritonitis,  wine  or  brandy  being  added  if  necessary.  If  the 
stomach  or  bowel  be  lacerated,  nutritive  enemata,  of  beef-tea,  eggnog,  etc., 
must  be  substituted.  If  serous  effusion  persist  after  the  subsidence  of 
acute  symptoms,  an  attempt  may  be  made  to  promote  absorption  by  the 
use  of  blisters,  and  by  the  administration  of  iodide  of  potassium.  Para- 
centesis may  ultimately  be  required,  or,  if  the  effusion  be  purulent,  even 
incision  and  drainage,  which  have  proved  successful  in  cases  recorded  bv 
Schmidt,  of  Moscow,  and  by  Treves  and  H.  Marsh,  of  London.  Lapar- 
otomy for  peritonitis  has  likewise  succeeded  in  the  hands  of  Mikulicz, 
Kronlein,  and  Burchard ;  of  16  such  cases  referred  to  by  the  last-named 
•surgeon,  13  ended  in  recovery,  and  only  3  in  death. 

Retro-peritoneal  Suppuration,  resulting  from  rupture  of  the  intes- 
tine between  the  layers  of  the  mesentery,  might  possibly  require  incisions 

1  According  Dr.  Flint,  if  there  be  perforation  the  peritoneal  cavity  will  contain  gas, 
and  the  normal  liver  dulness  will  be  replaced  bv  resonance.  Th"e  same  authority 
recommends  aspiration  to  evacuate  the  peritoneaVgas  and  bring  the  opposing  serous 
surfaces  in  contact,  thus  favoring  adhesion. 
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to  evacuate  the  pus;  and  similar  treatment  would  be  indicated  in  the  event 
of  Urinary  Extra  vasation  occurring  from  laceration  of  the  kidney  or  ureter. 

Wounds  of  the  Abdomen. 

Non-Penetrating  Wounds  of  the  abdominal  parictes  present  few 
peculiarities  requiring  special  mention.  Foreign  bodies  are  to  be  removed, 
and  the  wound  cleansed,  as  in  other  localities.  Hemorrhage  in  these  cases 
cannot  safely  be  controlled  b}'  pressure,  simply  because  there  is  no  surface 
to  furnish  counter-pressure,  while  closure  of  the  external  wound  will  not 
suffice,  because  it  Avould  allow  interstitial  bleeding  to  continue,  and  thus 
dissect  up  the  inter-muscular  spaces;  therefore,  if,  in  any  case,  the  hemor- 
rhage be  greater  than  mere  oozing,  the  part  must  be  freely  exposed  (the 
wound,  if  necessary,  being  enlarged  for  this  purpose),  and  the  bleeding 
vessel  secured  by  ligature,  torsion,  or  acupressure.  These  wounds  are  apt 
to  gape,  and,  hence,  if  extensive,  require  the  use  of  sutures,  muscular 
relaxation  being  secured  by  position.  Ventral  Hernia  may  occur  after 
cicatrization,  and  would  require  the  application  of  a  truss  or  bandage. 

Penetrating  Wounds. — These  may  be  divided  into — 1.  Those  with- 
out protrusion  or  wound  of  the  abdominal  viscera ;  2.  Those  without  pro- 
trusion, but  with  wound  of  such  viscera;  3.  Those  with  protrusion  of 
uuwounded  viscera;  and  4.  Those  with  protrusion  and  wound  of  viscera. 

1.  Penetrating  Woujids  of  the  Abdomen,  without  Protrusion  or  Wound 
o  f  the  Contained  Viscera,  may  result  from  stabs,  bayonet  thrusts,  or  gun- 
shot injuries.  The  diagnosis  from  non-penetrating  wounds  is  often  difficult, 
and  any  exploration  with  a  probe  would  be  manifestly  improper.  The 
escape  of  bloody  serum,  or  the  occurrence  of  emphysema,  may  be  taken  to 
indicate  penetration  of  the  peritoneum,  and  the  diagnosis  will  be  confirmed 
should  peritonitis  subsequently  occur.  The  treatment,  in  such  a  case, 
would  be  the  same  as  in  one  of  non-penetrating  wound,  visceral  complica- 
tions being  managed  on  the  principles  already  laid  down  in  speaking  of 
visceral  rupture  without  external  injury. 

2.  Penetrating  Wounds,  with  Wound  of  the  Abdominal  Viscera,  but 
vjithout  Protrusion. — The  diagnosis  of  these  cases  from  those  of  the  last 
category  can  usually  be  made  only  by  observing  the  flow  of  the  visceral 
contents  through  the  external  wound,  or  by  noting  a  very  rapid  develop- 
ment of  peritonitis,  which,  when  resulting  from  extravasation  of  the  vis- 
ceral contents,  occurs  more  quickly  than  under ^other  circumstances.  In  a 
remarkable  case  of  gunshot  wound  of  the  stomach,  recorded  by  Culbertson, 
of  Ohio,  the  diagnosis  was,  however,  rendered  clear  by  the  detection  of 
several  shot  in  the  matter  vomited  by  the  patient  immediately  after  the 
I'cception  of  the  injury.  The  treatment  of  a  case  of  this  kind  would  consist 
in  placing  the  patient  in  such  a  position  as  to  allow  any  matter  that  might 
be  extravasated  to  escape  externally,  in  the  free  administration  of  opium, 
and  in  the  adoption  of  such  measures  generally  as  would  tend  to  moderate 
the  peritonitis,  which  would  almost  inevitably  ensue.  It  is  recommended, 
in  such  a  case,  by  Legouest,  Otis,  Dugas,  Kinloch,  Lloyd,  Koeher,  Bull, 
Tiling,  and  other  surgeons,  to  enlarge  the  external  opening,  search  for  the 
source  of  extravasation,  and  apply  sutures  to  the  wounded  viscus;  but  the 
prospective  benefits  of  such  a  proceeding  would,  it  seems  to  me,  in  most 
cases,  be  questionable,  while  the  additional  risks  that  it  would  entail  are 
manifest ;  Kocher  has  reported  a  recovery  after  laparotomy  and  the  appli- 
cation of  sutures  for  a  gunshot  wound  of  the  stomach.  Tiling  a  similar 
success  in  a  case  of  incised  wound  of  the  same  organ,  and  Bull  one  in  a 
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case  of  gunshot  wound  of  the  intestine;  but  Annandale's  patient  died  in  24 
hours,  and,  indeed,  with  the  above  exceptions,  in  the  few  cases  in  which 
the  operation  has  been  adopted,  it  has  seemed  rather  to  hasten  than  to  delay 
the  fatal  issue.  When  the  patient  recovers,  after  an  injury  of  this  kind,  it 
is  usually  with  a  gastric,  biliary,  urinary,  or  fecal  fistula,  according  to  the 
part  which  has  been  wounded. 

3.  Penetrating  Wounds,  with.  Protrusion  of  Unwounded  Viscera. — 
Portions  of  almost  any  of  the  abdominal  organs  may  protrude,  if  the  wound 
be  a  large  one,  and  instances  are  not  wanting  in  which  recovery  has  fol- 
lowed the  protrusion,  under  such  circumstances,  of  parts  of  the  stomach, 
liver,  spleen,  or  other  viscera.  In  these  cases,  the  wound  being  large,  there 
is  commonly  not  much  difficulty  in  reduction,  which  should  always  be  prac- 
tised in  the"  case  of  such  organs  as  have  been  mentioned.  If  the  bladder 
protrude,  reduction  may  be  much  facilitated  by  the  use  of  the  catheter. 
If,  as  occasionally  happens,  a  portion  of  a  solid  viscus,  such  as  the  liver, 
spleen,  or  pancreas,  be  strangulated  and  already  gangrenous  when  first 
seen  by  the  sux-geon,  a  strong  ligature  should  be  applied,  when  the  slough- 
ing mass  ma}^  be  either  cut  away  or  allowed  to  separate  spontaneously. 
Recoveries  under  these  circumstances  have  been  reported  by  several  sur- 
geons, and  Dr.  Otis  has  collected  a  number  of  such  cases  in  the  second 
volume  of  the  Surgical  History  of  the  War. 

The  parts  which  are  liable  to  protrude  through  small  wounds  are  the 
bowels,  mesentery,  and  omentum.  The  treatment  of  such  cases  would 
depend  upon  the  condition  of  the  extruded  viscera.  If  Boioel  protrude, 
and  be  found  healthy,  or  only  moderately  congested,  it  should  be  at  once 
returned.  This  may  sometimes  be  effected  by  drawing  down  a  further 
portion  of  the  gut,  and  gently  pressing  upwards  the  fecal  contents,  so  as 
to  diminish  the  tension  of  the  protruded  mass.  In  other  cases  it  may  be 
necessary  to  enlarge  the  wound — ^just  as  in  the  analogous  case  of  operation 
for  strangulated  hernia.  This  debridement,  as  it  is  called,  should  l3e  made 
in  an  upward  direction,  and  should  be  confined,  if  possible,  to  the  skin  and 
muscular  tissues,  the  peritoneal  aperture  usually  yielding  without  incision. 
If  reduction  be  rendered  impossible  by  gaseous  distention  of  the  protruded 
bowel,  the  surgeon  would  be  justified  in  puncturing  the  part  with  a  grooved 
needle,  as  has  been  successfully  done  by  Mr.  Tatum  and  others.  Dr.  Storrs, 
of  Hartford,  Conn.,  recommends  that  the  lips  of  the  wound  should  be 
drawn  upwards  and  separated  by  means  of  blunt  hooks  or  ligatures,  pre- 
viously introduced.  Reduction  should  be  aided  by  placing  the  patient  in 
such  a  position  as  will  insure  relaxation  of  the  abdominal  walls,  and  the 
portion  of  bowel  which  has  last  descended  must  be  first  returned.  The 
sm'geon  must  take  care  that  reduction  is  really  accomplished,  and  that  the 
protruding  part  is  not  merely  thrust  up  between  the  planes  of  the  abdomi- 
nal parietes.  If  the  protruded  bowel  be  gangrenous,  it  would  not  be  safe 
to  attempt  reduction,  and,  in  such  a  case,  the  part  should  be  freely  incised, 
and  the  patient  allowed  to  recover,  if  possible,  with  a  fecal  fistula.  What 
course  should  be  adopted,  if  the  bowel,  though  not  absolutely  gangrenous, 
be  intensely  inflamed?  It  is  usually  advised,  under  these  circumstances, 
to  effect  reduction  and  close  the  wound,  but  I  am  not  sure  that  it  might 
not  sometimes  be  better  to  allow  the  part  to  remain  in  situ,  after  dividing 
any  constricting  bands  that  might  threaten  strangulation.  The  risk  of 
peritonitis  would,  at  least,  not  be  increased  by  this  plan,  while,  if  the  bowel 
should  subsequently  give  way,  there  would  be  less  danger  of  fecal  extrava- 
sation. The  course  to  be  pursued  in  case  of  Omental  Protrusion  likewise 
depends  upon  the  state  of  the  part ;  if  this  be  healthy,  it  should  be  at  once 
returned,  but  if  violently  inflamed,  or  if  gangrenous,  it  should  be  excised — 
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the  part  immediately  above  being'  lirst  transfixed  and  tied  with  a  double 
ligature,  to  prevent  hemorrhage,  and  the  stump  being  secured  in  the  deeper 
portion  of  the  wound,  by  fastening  the  ligatures,  with  adhesive  strips,  to 
the  abdominal  wall.  Morisani  records  an  interesting  case  in  which  a  mass 
of  omentum  entered  the  colon  through  an  ulcerated  opening,  and  passing* 
downwards  protruded  from  the  anus ;  excision  was  performed  with  all 
antiseptic  precautions,  but  death  from  septic  peritonitis  followed  on  the 
sixth  day. 

The  treatment  to  be  pursued  after  reduction,  consists  in  accurately 
closing  the  wound  with  numerous  sutures  (which  should  embrace  the 
whole  thickness  of  the  abdominal  wall,  except  the  peritoneum),  and  in 
adopting:  means  to  moderate  the  peritonitis  which  may  be  expected  to 
occur.  If  omentum  have  been  excised,  the  cutaneous  wound  should  be 
closed  over  the  ligated  stump,  the  ligatures  being  brought  out  between  the 
jjoints  of  suture.  If  bowel  have  been  left  in  the  wound,  with  anticipatioa 
that  a  fecal  fistula  will  follow,  the  part  should  be  lightly  dressed,  with  oiled 
lint  or  some  similar  substance,  so  as  to  exclude  the  air,  and  keep  the  wound 
from  dust. 

4.  Penetrating  Wounds,  ivith  Protrusion  and  Wound  of  Viscera. — If 
a  solid  vi-scus  be  affected,  the  treatment  would  consist  in  reduction,  or  (in 
the  case  of  the  omentum)  perhaps  in  partial  e.xcision,  according  to  the  rules 
above  laid  down.  Hemorrhage  from  a  mesenteric  artery  should  be  arrested 
l)y  torsion  or  ligature.  Wounds  of  the  stomach'  or  bowel  require  the 
application  of  sutures,  the  part  being  subsequently  returned  into  the  ab- 
dominal cavity,  and  the  after-treatment  being  conducted  as  in  cases  of 
the  previous  category.  The  suture  employed  should,  in  case  of  a  large 
Avound,  be  the  continued  or  glover's  suture  (Fig.  74),  applied  through 
all  the  coats  except  the  mucous;  or,  which  is  preferable,  if  the  wound  be 
transverse,  Lembert's  or  Gely's  modification. 

These  have  for  their  object  the  inversion  of      Fig,  I9f).  Fig.  196. 

the  edges  of  the  wound,  and  the  consequent 
coaptation  of  the  serous  surfaces  (Figs.  195, 
196),  and  seem  to  me,  upon  the  whole,  quite  as 
satisfactory  as  the  more  complicated  methods 
of  Vezien,  Bouisson,  and  Berenger-Feraud. 
The  suture  being  applied,  both  ends  are  to  be  cut 
short,  and  the  whole  replaced  in  the  abdomi- 
nal cavity.  The  suture  (which  should  be  of 
silk  or  thread)  gradually  finds  its  way  into  the 
interior  of  the  bowel,  and  is  eventually  dis-  Lembert'«  .suture.  G6iy'8  suture, 
charged  per  anum.    For  small  longitudinal 

wounds  the  common  interrupted  suture  may  suffice,  while  a  mere  puncture 
may  be  closed  by  simply  throwing  around  it  a  ligature,  the  wounded  point 
being  raised  for  the  i>urpose  with  tenaculum  or  artery-forceps.  If,  on  the 
other  hand,  a  transverse  wound  involve  the  whole  calibre  of  the  bowel,  it 
is  probably  better  to  secure  the  edges  of  each  extremity  of  the  gut  to  the 
external  wound,  and  allow  the  formation  of  a  fecal  fistula.  This  course 
would,  I  think,  usually  be  safer,  under  such  circumstances,  than  an  attempt 
to  restore  the  continuity  of  the  bowel  by  means  of  sutures,  though  enteror- 
raphy  has  proved  successful  in  7  out  of  11  recorded  cases  of  this  kind  in 
which  it  has  been  employed. 

In  the  after-treatment  of  all  these  cases  the  free  administration  of  opium 

'  A  successful  gastrorrliaphy  in  a  case  of  penetratinjj  wound  has  been  recently 
recorded  by  Reichenbach,  and  another  by  Prieto,  a  Spanish  surgeon. 


398 


INJURIES   OF   THE   ABDOMEN   AND  PELVIS. 


is  of  the  highest  importance.  The  patient  must  be  kept  perfectly  quiet, 
purgatives  strictly  interdicted,  and  food  given  as  much  as  possible  in  the 
form  of  nutritive  enemata. 

Gastric  Fistula  is  a  condition  by  no  means  incompatible  Avith  long 
life  and  comfort.  If  small,  an  attempt  may  be  made  to  promote  contrac- 
tion and  cicatrization  by  occasional  cauterization  of  the  edges;  but  if  large, 
the  surgeon  should-  ordinarily  content  himself  with  applying  a  suitable 
compress,  or  obturator.  Billroth,  however,  has  successfully  resorted  to 
gastrorraphy,  splitting  the  edges  of  the  fistula  and  closing  the  gastric 
opening  with  sutures,  and  then  covering  the  external  wound  with  a  flap 
taken  from  the  neighboring  integument.  Tillmans  has  recorded  a  case  of 
congenital  protrusion  of  the  gastric  mucous  membrane  through  the  um- 
bilicus. 

Biliary  Fistula,  of  which  I  have  seen  but  one  example,  scarcely  ad- 
mits of  any  treatment,  except  keeping  the  parts  clean  and  removing  an}- 
gall-stones  that  may  become  impacted. 

Urinary  Fistula,  following  a  wound  of  the  ureter  inflicted  in  ovari- 
otomy, has  been  successfully  treated  by  Gussenbauer  by  a  process  of  uretero- 
plasty,  which  consists  in  dilating  the  sinus  and  then  establishing  an 
artificial  passage  between  the  cut  ureter  and  the  bladder.  Similar  opera- 
tions are  attributed  to  Nussbaum  and  Tauff'er. 

Fecal  or  Intestinal  Fistula,  usually  called  Artificial  or  False 
Anus — the  latter  name  is  adopted  b_y  H.  Morris — is  more  frequently  met 
with  after  strangulated  hernia  than  after  a  wound,  but  the  treatment  in 
either  case  is  the  same,  and  I  shall,  therefore,  consider  it  here. 

If  the  opening  into  the  bowel  be  but  small,  the  greater  portion  of  the 
fecal  mass  being  evacuated  in  the  natural  way,  it  may  be  sufficient  to  keep 
the  parts  clean,  and  to  apply  a  firm  compress,  which,  with  occasionally 
touching  the  edges  with  nitrate  of  silver,  will  sometimes  effect  a  cure ;  or 
the  fistula  may  be  carefully  laid  open,  and  its  sides  brought  together  with 
deep  stitches — a  proceeding  by  which  I  succeeded  in  effecting  a  cure  in  a 
case  sent  to  me  by  Dr.  Benjamin,  of  Camden.  If,  however,  the  opening 
be  larger,  and  still  more  if  the  whole  calibre  of  the  gut  be  involved,  the 
condition  is  different.  In  such  a  case  the  ends  of  the  bowel  adhere  bv 
their  serous  surfaces,  their  position  at  the  bottom  of  the  external  wound 
having  been  not  inaptly  compared  to  that  of  the  tubes  of  a  double-barrelled 
gun.  The  lower  end  of  the  bowel,  being  unused,  undergoes  contraction, 
while  the  upper  extremity  is  frequently  abnormallv  dilated.  The  mesen- 
teric portion  becomes  prolonged  between  the  ends"  of  the  gut  into  a  kind 
of  spur,  which  acts  as  a  valve  in  further  occluding  the  lower  opening.  In 
some  cases  the  junction  of  the  two  ends  of  bowel  is  at  a  considerable  depth 
from  the  surface,  the  fecal  contents  finding  their  wav  to  the  external  wound 
through  a  long  and  perhaps  sinuous  canal. 

The  treatment  consists,  if  Desault's  plan  of  continuous  compression' 
fails,  in  dividing  the  "  iperon,''  or  spur-like  projection  between  the  intes- 
tinal extremities,  so  as  to  restore  the  continuity  of  the  bowel,  and  in  sub- 
sequently freshening  the  edges  of  the  external  wound,  which  is  then  closed 
with  harelip  pins— or  in  performing  a  plastic  operation,  if  the  simpler  pro- 

'  Mitcliell  Banks  has  successfully  modified  Desault's  plan  by  introducing  a  piece 
of  thick  elastic  tubing,  one  end  passing  into  either  segment  of  the  bowel,  so  that  by 
Its  constant  effort  to  straigiiten  itself  the  I'peron  may  be  pushed  backwards. 


FECAL   OR   INTESTINAL  FISTULA. 


399 


cedure  does  not  succeed.  The  division  of  the  spur  may  be  accomplished 
in  several  ways,  the  best  being  by  means  of  the  enterotome  devised  by 
Dupuytren.  The  enterotome  consists  of  two  serrated  blades  (Fig.  191, 
a,  b),  which  are  introduced,  one  into  each  end  of  the  bowel,  and  which  are 
then  approximated,  and  fixed  by  means  of  a  screw.  This  screw  is  tight- 
ened day  by  day,  so  as  to  cause  the  adhesion  of  the  adjoining  surfaces  of 


the  bowel,  and  the  removal  of  the  septum  by  sloughing ;  if  this  be  done  too 
quickly,  the  peritoneal  sac  will  be  opened,  and  death  will  probably  occur  from 
fecal  extravasation.  Another  risk  is  the  possibility  of  pinching  a  knuckle  of 
healthy  intestine  between  the  blades.  The  tightening  of  the  screw  must  be 
very  gradually  effected,  the  time  required  for  safe  division  of  the  septum 
being  at  least  a  week.  Howard  Mai'sh  recommends  that,  if  the  spur  be  promi- 
nent, only  a  portion  of  it  should  be  attacked  at  a  time.  In  a  case  in  which 
the  lower  end  of  the  bowel  could  not  be  found,  Laugier  opened  the  large 
intestine  at  another  part,  and,  introducing  one  blade  of  a  modified  Dupuy- 
tren's  enterotome  through  each  wound,  succeeded  in  this  manner  in  restor- 
ing the  continuity  of  the  gut.  To  avoid  the  risk  of  premature  perforation, 
Dr.  David  Prince  has  recently  suggested  the  use  of  a  wire  loop  and  pin, 
by  which  the  sides  of  the  septum  are  invaginated,  while  the  necessary 
pressure  is  afforded  by  an  elastic  cord  which  connects  the  pin  and  loop  out- 
side of  the  body.  Perforation  being  effected,  the  little  instrument  is  made 
to  cut  its  way  out  through  the  septum  by  means  of  another  elastic  cord,, 
attached  to  a  miniature  "derrick"  which  is  fixed  upon  the  surface  of  the 
abdomen.  Other  plans  are  Physick's,  which  consists  in  bringing  together 
the  sides  of  the  septum  with  a  ligature,  and  in  subsequently  dividing  the 
part  below;  and  Schmakhalden's,  which  consists  in  transfixing  the  septum 
with  a  ligature,  which  is  then  forcibly  tied,  and  allowed  to  cut  its  way 
out.  Various  modifications  of  Dupuytren's  method  have  been  proposed 
by  Liotard,  Delpech,  Gross,  and  others.  During  the  application  of  the 
enterotome,  the  patient  should  be  kept  fully  under  the  influence  of  opium. 
As  soon  as  the  continuity  of  the  bowel  has  been  restored,  the  edges  of  the 
external  wound  may  be  pared  and  brought  together  with  the  twisted 
suture,  or,  as  suggested  by  Duncan,  the  edges  may  be  split,  the  mucous 
surfaces  being  invaginated  and  secured  with  catgut  sutures,  while  the  ex- 
ternal wound  is  closed  with  silver  wire;  or,  if  simpler  measures  fail,  an  at- 
tempt may  be  made  to  close  the  opening  by  means  of  a  plastic  operation. 


Fia.  197. 


Fig.  198. 


Euterotome  applied.  (Erichsen.) 
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Of  83  cases  of  Dupuytren's  operation  collected  by  Heimann,  50  were  com- 
pletely, and  26  partly  successful,  while  only  7  "proved  fatal.  Resection 
and  suture  of  the  affected  bowel  has,  according  to  Reichel,  been  performed 
in  37  cases  of  this  kind,  with  21  recoveries,  2  failures,  and  14  deaths;  a 
rate  of  mortality  which,  it  will  be  seen,  is  much  higher  than  that  of  Dupuy- 
tren's method. 

Foreign  Bodies,  such  as  coins,  pins,  buttons,  or  artificial  teeth,  arc  not 
unfrequently  swallowed,  and  may  lodge  in  the  stomach  or  bowels.  The 
domestic  treatment  of  such  cases  is  usually  the  administration  of  a  purgative 

 a  remedy  which  is,  however,  really  unsuitable,  as  the  object  should  rather 

be  to  delay  peristaltic  action,  and  to  allow  the  foreign  body  to  become  en- 
veloped in  a  mass  of  fecal  matter,  so  that  it  may  produce  less  irritation  in 
its  onward  passage.  If  the  foreign  body  cannot  be  extracted  through  the 
mouth,  as  has  been  successfully  done  in  one  instance  by  L.  S.  Little,  and 
is  of  such  a  nature  (as  a  table-knife,  or  fork)  that  it  cannot  probably  be 
either  dissolved  by  the  gastric  and  intestinal  juices,  or  naturally  evacuated, 
the  surgeon  woiild,  I  think,  be  justified,  provided  its  position  could  be 
ascertained  by  external  palpation,  in  attempting  its  removal  by  operation. 
Gastroiomy  has  been  successfully  performed  under  these  circumstances  in 
at  least  twelve  instances ;  and,  as  death  would  be,  sooner  or  later,  almost 
inevitable  without  operation,  the  attempt  would  be  at  least  permissible.' 
The  incisions,  in  such  a  case,  should  be  regulated  by  the  size  and  shape  of 
the  body  to  be  removed,  and  the  after-treatment  should  be  the  same  as  for 
an  incised  wound  accidentally  inflicted.  Evterotomy  might  be  similarly  re- 
sorted to,  if  the  foreign  body,  having  reached  the  bowel,  should  cause  com- 
plete intestinal  obstruction  (see  Chap.  XLII.).  J.  C.  McKee  has  recorded 
a  remarkable  case  in  which  a  piece  of  wire  was  accidentally  swallowed,  and, 
having  made  its  way  into  the  abdominal  parietes,  was  safely  removed  by 
external  incision  nearly  four  months  afterwards.  W.  F.  Smartt  has  suc- 
cessfully extracted  a  bullet  weighing  80  grains  from  the  right  lobe  of  the 
liver. 


Cases  of  Gastrotomy  for  the  Bemoval  of  Foi^eign  Bodies  from  the 

Stomach."^ 


No. 

Operator. 

Result. 

No. 

Operator. 

Result. 

1 

Mathis. 

Recovered. 

13 

Thornton. 

Recovered. 

2 

Hiibner. 

14 

Kocher. 

3 

Schwabe. 

( t 

15 

Billroth. 

4 

Cayroche. 

t  ( 

16 

Gussenbauer. 

Died. 

5 

Dr.  L. 

( ( 

6 
7 

Bell. 
Grluck. 

(( 

Died. 

(^Doubtful  Cases.) 

8 

Labbe. 

Recovered. 

17 

Frissac. 

Recovered. 

9 

Henry. 

18 

Bouisson. 

10 

Bille. 

Died. 

19 

Garcia. 

i< 

11 

Felizet. 

20 

New. 

<( 

12 

Schonborn. 

Recovered. 

21 

Ewing. 

(( 

'  See,  however,  this  question  discussed  by  Poland  (who  considers  the  operation 
unnecessary),  in  Guy's  Hosp.  Reports,  3d  s.,  vol.  ix. 

2  Dr.  Eddy  has  recently  recorded  an  interesting  case  of  extraction  of  a  large  pin 
which  had  already  perforated  the  gastric  wall. 
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Injuries  of  the  Pelvic  Organs. 

Injuries  of  the  Bladder  The  bladder  may  be  ruptured  (without 

external  wound)  b}"  violence/  as  a  kick,  applied  to  the  abdomen.  This 
accident  is  only  likely  to  happen  if  the  organ  be  distended  with  urine,  as 
when  empty  it  sinks  beneath  the  pubic  arch,  and  is  thus  measurabl}''  pro- 
tected from  external  injury.  The  rupture  usually  occurs  in  the  posterior 
wall  of  the  bladder,  involving  the  peritoneal  as  well  as  the  other  coats  of 
the  organ,  and  allowing  urinary  extravasation  into  the  peritoneal  cavity, 
an  event  which  is  almost  inevitably  fatal.  98  cases  collected  by  Bartels 
having  given  but  4  recoveries.  More  rarely  the  rent  is  confined  to  the 
anterior  wall  of  the  bladder,  urine  then  escaping  into  the  pelvic  areolar 
tissue,  and  inducing  a  condition  which,  though  very  grave,  is  not  so  uni- 
formly fatal  as  the  one  previously  referred  to,  12  out  of  54  such  cases  col- 
lected by  Bartels  having  terminated  favorably.  The  symptoms,  in  the 
former  case,  consist  of  intense  epigastric  pain,  collapse,  urgent  but  fruit- 
less efforts  to  urinate,  and  in  a  short  time  the  ordinary  signs  of  peritonitis ; 
the  introduction  of  the  catheter  serves  to  evacuate  either  none  or  a  very 
small  quantity  of  bloody  urine.  If  the  peritoneum  be  not  involved,  the 
symptoms  are  less  urgent,  the  patient  being,  in  these  cases,  gradually  worn 
out  by  diffuse  inflammation  and  sloughing  of  the  areolar  tissue.  The 
treatment  consists  in  the  introduction  of  a  large  flexible  catheter,  which  (as 
a  general  rule)  should  be  secured  in  place,  the  urine  being  allowed  to  run 
off  constantly,  by  means  of  an  attached  India-rubber  tube,  into  any  con- 
venient receptacle.  The  patient  should  be  got  as  soon  as  possible  under 
the  influence  of  opium,  a  warm  poultice  may  be  placed  over  his  epigas- 
trium, and  concentrated  food  or  stimulants  administered,  if  indicated  by 
his  general  condition.  Diaphoresis  should  be  encouraged  by  external  ap- 
plications, it  being  an  obvious  indication  to  promote  the  vicarious  action 
of  the  skin,  and  thus  diminish  the  amount  of  urine  secreted.  It  has  been 
suggested  to  perform  cystotomy  (as  in  the  median  or  lateral  operation  for 
stone),  in  these  cases,  and  if  it  were  found  impossible  to  keep  the  bladder 
empty  by  means  of  a  catheter,  the  operation,  which  has  been  successfully 
resorted  to,  under  these  circumstances,  by  Walker,  of  Massachusetts,  and 
by  Parker  and  Mason,  of  New  York,  and  unsuccessfully  by  Harrison,  of 
Liverpool,  would  be  certainly  proper,  and  would,  I  think,  be  preferable  to 
opening  the  bladder  either  through  the  rectum  or  above  the  pubis,  though 
the  latter  procedure  also  has  been  employed,  unsuccessfully  by  Sonnen- 
burg,  but  successfully  by  a  New  York  surgeon.  Dr.  Williams.  Holmes 
suggests  that  it  might  be  justifiable  to  open  the  abdomen  and  close  the 
vesical  wound  with  sutures,  but  the  cases  in  which  Willet,  Heath,  Lyell,''' 
and  Bull  have  tried  the  operation  all  terminated  fatally.  A  similar 
operation  was  suggested  some  years  ago  by  Prof.  Gross,  and  is  s-nd  to 
have  been  successfully  resorted  to  by  Dr.  Walter,  of  Pittsburg,  and  other 
operations  of  a  like  character  are  attributed  to  Messrs.  Alexander,^  T.  P. 
Teale,  and  Mayo  Robson.  Free  incisions  should  be  made  on  the  first 
outward  manifestation  of  urinary  infiltration  having  occurred.  Weir 
records  a  case  of  extra-peritoneal  rupture  cured  by  incision  and  drainage 
both  from  the  perineum  and  above  the  pubis.  Sonnenburg  has  resected 
the  bladder  for  rupture,  but  the  case  terminated  fatally.  A  few  instances 
are  on  record,  in  which  the  bladder  has  been  ruptured  by  the  accumulation 

1  Assmuth  reports  two  cases  of  rnpture  from  muscular  action. 

2  In  Lyell's  case  the  rupture  could  not  be  found. 

3  In  Mr.  Alexander's  case  the  peritoneum  does  not  appear  to  have  been  opened. 
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of  its  own  secretion  ;  such  an  accident,  however,  is  very  rare,  the  urethra 
usually  givino-  way,  in  such  cases,  rather  than  the  bladder. 

Wounds  of  the  Bladder  are  amongst  the  most  serious  complications  of 
fractures  of  the  pelvis.  The  bladder  may  also  be  wounded  by  gunshot 
projectiles,  by  pointed  instruments,  by  the  horns  of  infuriated  animals,  etc. 
When  the  wound  is  in  that  part  of  tlie  organ  which  is  covered  with  peri- 
toneum, these  injuries  are  usually  fatal,  but  there  are  numerous  instances  of 
recovery  from  wounds  of  the  bladder  inflicted  in  the  perineal  region.  The 
treatment  of  these  cases  is  essentially  that  which  has  been  described  in  the 
preceding  paragraph;  any  foreign  body  that  may  have  lodged  in  the  blad- 
der should  be  removed,  as  its  continued  presence  would  produce  great 
irritation,  and  probably  cause  the  formation  of  a  calculus.  If  the  wound 
be  through  the  rectum  or  vagina,  a  troublesome  fistula  may  result,  requir- 
ing, perhaps,  the  performance  of  a  plastic  operation. 

Foreign  Bodies,  such  as  slate  pencils,  pins,  etc.,  may  be  introduced  into 
the  bladder  through  the  urethra,  through  an  external  wound,  or,  more 
rarely  (by  the  process  of  ulceration),  from  another  viscus — as  in  remark- 
able eases  recorded  by  Dr.  Kingdon  and  Mr.  Gumming,  in  each  of  which 
a  pin,  having  been  swallowed,  lodged  in  the  appendix  vermiformis,  from 
which  it  subsequently  made  its  way  into  the  bladder,  where  it  formed  the 
nucleus  of  a  calculus ;  the  ulceration  by  which  this  process  was  attended 
gave  rise  to  the  formation  of  an  intestino-vesical  fistula,  through  which 
round  worms  entered  the  bladder,  and  were  at  different  times  discharged 
from  the  urethra.  Foreign  bodies  may  occasionally  be  spontaneously 
expelled  from  .the  bladder — or  may  be  extracted  with  urethral  forceps  (Fig. 
199),  or  a  small  lithotrite,  if  the  surgeon  succeed  in  catching  them  in  the 


Fig.  199. 


Luer's  forceps  for  removal  of  foreign  bodies  from  the  bladder. 

direction  of  their  long  axis.  In  the  male,  however,  it  is  usually  necessary 
to  resort  to  lithotrity  (if  the  nature  of  the  body  admit  of  its  being  crushed), 
or  to  lithotomy,  the  median  being  in  such  a  ease  the  preferable  operation. 
From  the  female  bladder,  foreign  bodies  may  be  conveniently  removed,  in 
most  cases,  by  dilating  the  urethra  with  two-bladed  or  three-bladed  forceps, 
or  with  graduated  bougies,  until  the  forefinger  can  be  introduced,  when  it 
is  very  easy  with  forceps  to  seize  and  extract  the  foreign  body,  the  finger 
serving  to  adjust  it  into  a  favorable  position  for  removal.  It 'occasionally 
happens  that,  in  using  the  female  catheter,  the  instrument  slips  from  the 
fingers,  and  is  sucked  into  the  bladder.  In  the  event  of  such  an  unfortu- 
nate occurrence,  the  surgeon  should  at  once  dilate  the  urethra  and  remove 
the  foreign  body.  I  have  known  fatal  ulceration  to  result,  under  these 
circumstances,  from  the  delay  of  only  a  few  days. 

Injuries  of  the  Rectum — Wounds  of  the  rectum,  provided  that 
they  are  uncomplicated,  usually  heal  without  much  difficultv,  as  is  seen 
after  the  operation  for  fistula,  or  when  the  bowel  is  accidentally  wounded 
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in  lithotomy.  If  the  lesion  involve  the  bladder  or  vagina,  recto-vesical  or 
recto-vaginal  fistula  will  probably  result,  and  may  reciuire  the  performance 
of  a  plastic  operation.  Death  may  follow  perforation  of  the  rectum  (from 
the  peritoneum  being  opened),  as  has  occasionally  happened  from  the  incau- 
tious \ise  of  syringes,  or  of  rectal  bougies. 

Foreign  Bodies  are  occasionally  found  in  the  rectum,  and  must  be 
removed  with  scoop  or  forceps,  as  the  ingenuity  of  the  surgeon,  and  the 
exigencies  of  each  particular  case,  may  suggest.  Linear  rectotomy  may 
be  required,  as  in  cases  recorded  by  Raffy  and  Turgis  (see  Chap.  XLIL). 
The  removal  of  masses  of  impacted  feces,  of  seeds  or  fruit-stones,  etc., 
may  often  be  accomplished  simply  by  the  repeated  use  of  warm  enemata. 
A  fish-bone,  or  similar  article,  may  be  caught  in  one  of  the  pouches  of  the 
rectum,  and  may,  by  the  resulting  ulceration,  give  rise  to  a  fistula  in  ano. 

Injuries  of  the  Penis  and  Male  Urethra. —  Wounds  of  the  Penis, 
if  limited  to  the  skin,  are  not  attended  with  any  particular  risk;  they 
always  require  the  use  of  sutures,  on  account  of  the  retracitile  tendency  of 
the  part.  In  deeper  wounds  there  may  be  profuse  hemorrhage,  which  may 
require  a  ligature,  if  it  proceed  from  any  recognizable  artery,  but  which, 
if  of  the  nature  of  general  oozing,  may  be  checked  by  cold  and  pressure, 
the  latter  being  best  applied  by  introducing  a  full-sized  catheter,  and  then 
compressing  the  organ  upon  this  with  adhesive  strips.  Contusion,  or 
Partial  Rupture,  of  the  corpora  cavernosa,  is  followed  by  interstitial 
extravasation  of  blood,  attended  by  marked  induration,  and  sometimes  by 
priapism,  which  may  persist  for  several  days.  Such  an  injury  is  best 
treated  by  the  continued  application  of  evaporating  lotions.  Strangulation 
of  a  portion  of  the  penis  is  sometimes  produced  in  children  by  tying  a 
string  around  the  part,  or,  in  adults,  by  the  introduction  of  the  organ  into  a 
metallic  ring,  the  neck  of  a  bottle,  etc.  If  gangrene  has  not  been  induced, 
the  symptoms  will  usually  quickly  subside  upon  the  removal  of  the  source 
of  constriction.  Nelaton,  Heyenberg,  Moldenhauer,  and  Roves  Bell  have 
reported  remarkable  cases  of  luxation  of  the  penis,  the  organ  being  com- 
pletely separated  from  its  cutaneous  covering,  and  buried  in  the  adjoining 
tissues.    In  Nelaton's  case  reduction  was  effected  by  the  use  of  forceps 

The  Urethra,  may  be  Wounded  by  cutting  instruments,  or  gunshot  pro- 
jectiles, or  may  be  Lacerated  by  falls  or  blows  upon  the  perineum  or  penis, 
by  injuries  received  during  coitus,  or  even  by  violent  straining  efforts  at 
micturition  in  cases  of  stricture.  It  may  also  be  wounded  in  rude  attempts 
at  catheterization,  giving  rise  to  the  formation  of  ''false  passages.^'  The 
symptoms  of  laceration  of  the  urethra  are  pain,  considerable  swelling  from 
interstitial  bleeding,  hemorrhage  from  the  meatus,  and  inability  to  urinate. 
If  the  patient,  by  straining,  succeed  in  passing  water.  Urinary  Extrava- 
sation will  usually  occur,  giving  rise  to  extensive  destruction  of  tissue,  and 
the  formation  of  perineal  fistula3.  This  is  less  likely  to  happen  in  cases  of 
"false  passage"  than  in  those  of  other  varieties  of  urethral  laceration, 
because  in  the  former  the  direction  of  the  passage  is  away  from  the  course 
of  the  urine.  The  treatment  consists  in  the  immediate  introduction  of  a 
full-sized  catheter  (flexible,  if  possible),  which  must  be  retained  for  several 
days,  until  the  subsidence  of  pain  and  swelling  renders  it  probable  that  the 
laceration  has  healed  ;  the  catheter  should  not  be  plugged,  lest  the  accumu- 
lating urine  find  its  way  by  the  side  of  the  instrument.  If  it  be  impossible 
to  introduce  a  catheter,  the  surgeon  must  at  once  open  the  urethra  in  the 
perineum,  when,  if  the  instrument  still  cannot  be  passed,  a  flexible  tube 
may  be  introduced  through  the  wound  into  the  bladder.  This  I  believe  to 
be  safer,  in  these  cases,  than  puncture  through  the  rectum  or  prostate,  or 
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above  the  pubis.  If  extravasation  of  urine  have  occurred,  free  incisions 
must  be  made  in  the  perineum,  scrotum,  and  inside  of  the  thi^^•hs,  or 
wherever  the  urine  may  have  reached,  to  permit  the  escape  of  the  irritating 
fluid,  and  to  facilitate  the  separation  of  sloughs.  Laceration  of  the  urethra, 
according  to  its  extent,  will  probably  result  in  an  intractable  form  of  stric- 
ture, or  even  in  complete  obliteration  of  a  portion  of  the  tube,  with  the 
persistence  of  an  incurable  perineal  fistula. 

Foreign  Bodies  in  the  urethra  may  be  extracted  through  the  meatus, 
with  urethral  scoop  or  forceps  (or,  in  some  cases,  as  suggested  by  Keyes, 

Fig.  200. 


Urethral  scoop  of  Le  Roy  d  fitiolles. 


of  New  York,  with  a  Thompson's  stricture  expander),  or  through  an  incision 
in  the  median  line.  If  this  incision  be  in  the  perineum,  the  wound  may  be 
allowed  to  heal  by  granulation,  a  full-sized  catheter,  or  bougie,  being  passed 


Fig.  201. 


Cusco's  urethral  forceps. 


every  other  day:  but  if  in  the  penile  portion  of  the  urethra,  sutures  will 
be  required,  and  in  this  case  a  flexible  catheter  should  be  retained  until 
union  has  occurred.  When  the  foreign  body  is  long  and  soft  (as  a  bit  of 
catheter),  an  ingenious  plan  of  removal,  suggested  by  .Van  Buren  and 
Keyes,  may  be  adopted:  this  consists  in  transfixing  the  foreign  body  with 
a  stout  needle  passed  through  the  floor  of  the  urethra,  and  pushing  back 
the  canal  as  far  as  possible,  like  a  glove  over  a  finger,  then  withdrawing 
the  needle  and  tran.sfixing  again,  and  so  gradually  coaxing  the  foreign  body 
forwards  until  it  can  be  seized  at  the  meatus. 

Injuries  of  the  Scrotum  and  Testes — Wounds  of  the  Scrotum 
require  the  application  of  sutures ;  if  the  wound  be  extensive,  the  testis 
may  be  extruded,  owing  to  the  great  contractility  of  the  dartos  muscle. 
In  order  to  effect  relaxation  of  the  part,  Mr.  Birkett  advises  the  use  of 
warm  fomentations  before  the  application  of  stitches,  cold  lotions  being 
afterwards  substituted  to  produce  contraction  and  prevent  bagging.  Con- 
tusion of  these  parts  is  followed  by  great  swelling  and  ecchymosis,  and 
often  results  in  the  formation  of  a  hydrocele,  or  ha^matocele.  '  Wounds  of 
the  Testis  usually  heal  readily,  the  tunica  vaginalis,  in  such  cases,  com- 
monly becoming  obliterated  by  inflammation.  Atrophy  of  the  organ  is 
said  to  occasionally  follow  these  injuries. 
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Injuries  of  the  Prostate — Incised  wounds  of  the  prostate  heal  with- 
out trouble,  as  is  seen  in  cases  of  lithotomy.  The  prostate  is  soni(;tinies 
wounded  in  rude  attempts  at  catheterization,  causing  retention  of  urine 
and  urethral  hemorrhage ;  the  treatment  consists  in  introducing  a  large 
flexible  catheter,  or,  if  this  be  impossible,  in  tapping  the  bladder  through 
the  rectum  or  above  the  pubis. 

Injuries  of  the  Spermatic  Cord  and  Vas  Deferens  Wounds 

of  the  Sj)ermatic  Cord  require  the  use  of  the  ligature,  or  other  means  of 
checking  hemorrhage,  and  the  divided  segments  of  the  cord  should  be 
brought  together  with  a  stitch,  in  hope  of  procuring  union.  Mr.  Hilton 
has  met  with  several  cases  of  Rupture  of  the  Vas  Deferens,  marked  by 
arterial  hemorrhage  from  the  urethra,  with  great  pain  and  fever,  and  fol- 
lowed b}^  atrophy  of  the  corresponding  testis.  The  treatment  is  that  which 
is  appropriate  for  ordinary  deep-seated  inflammation. 

Injuries  of  the  Uterus — Injuries  of  the  Unimpregnated  Uterus  are 
very  rare,  and  could  scarcely  occur  except  in  combination  Avith  other  more 
serious  lesions.  Injuries  of  the  Pregnant  Uterus,  beside  the  risks  of  hemor- 
rhage and  peritonitis,  are  extremely  apt  to  terminate  in  abortion.  The 
treatment  of  such  cases  must  be  conducted  upon  the  principles  which  have 
been  laid  down  for  the  management  of  cases  of  severe  injuiy  to  the  abdo- 
minal viscera  in  general.  If  the  foetus  be  partially  or  completely  extruded 
from  the  womb,  it  must  be  removed,  per  vias  naturales.  or  through  the 
external  wound,  if  there  be  one,  according  to  the  particular  circumstances 
of  the  case.  Rupture  of  the  Womb,  occurring  during  Parturition,  is  not 
a  subject  properly  within  the  scope  of  this  work. 

Laceration  of  the  Cervix  Uteri  is  an  accident  of  not  unfrequent 
occurrence  during  labor,  and  may  require  an  operation,  which  consists 
essentially  in  freshening  the  edges  of  the  rent  with  suitably  curved  scis- 
sors, and  fixing  them  with  metallic  sutures  which  are  allowed  to  remain 
for  about  ten  days. 

Injuries  of  the  Vulva  and  Vagina — Contusions  and  Wounds  of 
these  parts  are  to  be  treated  on  the  principles  which  guide  the  surgeon  in 
the  management  of  similar  injuries  in  other  regions  of  the  body.  Women 
are  sometimes  seriously  wounded,  while  in  the  act  of  micturition,  by  the 
breaking  under  them  of  chamber  utensils,  and  fatal  hemorrhage  has  occa- 
sionally resulted  under  these  circumstances,  from  a  wound  of  the  internal 
pudic  artery.  The  treatment  would  consist  in  plugging  the  wound  with 
lint,  dipped  in  a  solution  of  the  persulphate  or  perchloride  of  iron,  and  in 
the  application  of  a  compress  and  firm  bandage.  Foreign  Bodies  occasion- 
ally become  impacted  in  the  vagina,  or  may  be  thrust  through  its  walls 
into  the  bladder,  rectum,  or  peritoneal  cavity.  The  treatment  consists  in 
the  removal  of  the  offending  substance  by  such  means  as  the  ingenuity  of 
the  surgeon  may  suggest,  and  in  the  subsequent  adoption  of  measures  to 
combat  the  resulting  inflammation.  Injuries  of  any  portion  of  the  "gen- 
ital zone,"  received  during  pregnancy,  are,  as  pointed  out  by  Gueniot,  apt 
to  be  followed  by  abortion. 

Injuries  of  the  Perineum — Wounds  of  the  Male  Perineum,  not 
involving  the  urethra,  commonly  heal  without  much  difficulty. 

Lacerations  of  the  Female  Perineum  occasionally  occur  during  labor, 
and,  if  at  all  extensive,  usually  require  an  operation  for  their  cure.    If  the 
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Fig.  202. 


case  be  seen  within  twelve  hours  after  the  occurrence  of  the  laceration,  it 
wMll  probably  be  sufficient  to  approximate  the  parts  with  deep  and  superficial 

sutures,  maintaining  the  thighs  in  appo- 
sition until  union  has  occurred,  and  in- 
suring cleanliness  by  frequent  syringing 
with  a  solution  of  permanganate  of  po- 
tassium. At  a  later  period  it  will  be 
necessary,  after  emptying  the  bowel  by 
means  of  an  enema,  to  draw  away  the  an- 
terior wall  of  the  vagina  with  a  duck- 
billed speculum,  and  freshen  the  edges 
of  the  opening  (making  a  raw  surface  at 
least  an  inch  in  depth,  and  extending 
the  whole  length  of  the  fissure),  then 
accurately  adjusting  the  parts  with  the 
quilled  suture,  as  recommended  by 
Brown,  or  simply  with  the  interrupted 
suture,  as  done  by  Sims,  Emmet,  and 
Agnew.  In  either  operation  two  sets 
of  sutures  may  be  properly  employed ; 
a  deep  set — entering  an  inch  from  the 
cut  edge,  passing  as  deep  as  the  denu- 
dation extends,  and  coming  out  an  inch 
from  the  cut  edge  on  the  oppposite  side 
— and  a  superficial  set  to  insure  more 
accurate  adjustment  of  the  cutaneous 
surfaces.  When  the  sphincter  is  in- 
volved, care  should  be  taken  in  pass- 
ing the  hindmost  suture  to  let  the  nee- 
dle enter  and  come  out  far  back  towards  the  coccyx,  so  as  to  insure  the 
close  approximation  of  the  separated  muscular  fibres,  and  thus  guard 
against  fecal  incontinence.  This  precaution  is  particularly  insisted  upon 
b}'  Emmet,  who  finds  that  its  neglect  frequently  allows  the  persistence  of 
a  recto-vaginal  fistula.  If  the  whole  recto-vaginal  septum  be  torn,  it  will 
be  necessary  to  close  this  by  numerous  interrupted  sutures  passed  from 
the  vaginal  surface,  and,  in  these  cases,  it  may  be  desirable  to  divide  the 
sphincter  ani  on  either  side,  as  recommended  by  Horner,  Brown,  and 
Koeberle.  If  there  be  great  tension  upon  the  deep  sutures,  a  curved 
incision  may  be  made  on  either  side  of  the  perineum,  as  recommended  by 
Dieffenbach  and  T.  Smith  ;  Parker,  of  New  York,  employs  lateral  incisions, 
through  the  bottom  of  which  he  passes  sutures  of  doubled  wire,  secured 
over  pieces  of  catheter.  If  the  quilled  suture  be  employed,  either  strong 
whip-cord  or  flexible  wire  may  be  used.  The  best  material  for  the  inter- 
rupted suture,  both  superficial  and  deep,  is  strong  silver  wire.  The  deep 
sutures  are  most  conveniently  introduced  by  means  of  a  needle  fixed  in  a 
handle.  In  the  after-treatment,  constipation  should  be  maintained  by  the 
administration  of  opium,  for  about  two  \veeks,  and  the  catheter  should  be 
used  at  regular  intervals.  Sims  and  Emmet  advise  the  employment  of  a 
short  rectal  tube,  to  allow  the  escape  of  flatus.  The  deep  sutures  may  be 
removed  from  the  sixth  to  the  eighth  day,  and  the  superficial  set  a  few 
days  later.  Catgut  sutures  are  recommended  by  Dr.  Brickell,  of  New 
Orleans,  who  further  modifies  the  operation  by  tying  the  deep  sutures  over 
metallic  stays  placed  between  the  sides  of  the  wound.  The  late  Dr.  Hod- 
gen,  instead  of  merely  freshening  the  edges  of  the  laceration,  dissected 
triangular  flaps  from  both  buttocks,  and  turned  them  inwards  with  their 
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cutaneous  surfaces  towards  the  vagina,  thus  increasing  the  size  of  the  raw 
surfaces  to  be  approximated,  and  fiirni.shing  an  apron  to  prevent  the 
vaginal  discharges  and  urine  from  irritating  the  wound.  A  similar  plan  is 
adopted  by  Parker  and  by  Stimson,  of  New  York,  and  is  by  the  latter  sur- 
geon attributed  to  Langenbeck.  Collins  Warren,  of  Boston,  instead  of  cut- 
ting away  the  mucous  membrane  from  the  freshened  surface,  leaves  it 
attached  at  its  inferior  border,  and  turns  it  downwards  as  an  apron  to 
insure  closure  of  the  rectal  laceration.  Modifications  of  the  ordinary  ope- 
ration for  ruptured  perineum  have  also  been  introduced  by  Simon  and 
Emmet,  the  former  prolonging  the  denudation  in  a  triangular  form  on  the 
posterior  wall  of  the  vagina,  and  the  latter  aiming  to  restore  the  perineal 
centre  rather  than  the  whole  perineum,  by  taking  care  that  the  sutures 
shall  bring  together  the  separated  ends  of  muscular  fibre. 


CHAPTER  XX. 

DISEASES  RESULTING  FROM  INFLAMMATION. 
Abscess. 

An  abscess  is  a  collection  of  pus,  surrounded  b}^  a  wall  or  layer  of  lymph. 
Pus  existing  in  a  serous  cavity  (as  in  empyema),  or  in  a  joint,  does  not 
strictly  constitute  an  abscess  (though  often  so  called),  any  more  than  pus 
widely  diffused  through  the  cellular  tissue,  or  covering  the  granulations  of 
an  ulcerated  surface.  Several  varieties  of  abscess  are  described  by  surgical 
writers,  as  the  acute  or  phlegmonous;  the  chronic;  the  cold,  lymphatic, 
congestive,  or  scrofulous ;  the  diffused  (a  contradiction  in  terms)  ;  the  em- 
physematous; the  metastatic  or  pyaemic;  and  the  residual.  The  division 
which  I  shall  adopt,  and  which  seems  to  me  to  be  the  simplest,  is  into  (1) 
the  acute  or  phlegmonous  abscess,  which  may  be  considered  the  typical 
form;  (2)  the  chro7iic  or  cold  abscess;  and  (3)  the  residual  abscess.  Dif- 
fused Suj)puration  (which,  according  to  the  definition  above  given,  does 
not  constitute  an  abscess)  will  be  described  in  a  separate  place,  and  the 
so-called  Iletastatic  Abscess  in  the  chapter  on  Pyaemia.  The  presence  of 
gas  in  an  abscess  (constituting  the  Emphysematous  variety)  is  a  mere 
coincidence,  depending  on  the  locality  of  the  affection,  or  on  the  occurrence 
of  putrefaction. 

Acute  or  Phlegmonous  Abscess. — When  a  part  that  has  been  in- 
flamed becomes  more  swollen,  the  dull  pain  changing  to  one  of  a  throbbing 
or  pulsatile  character,  the  skin  assuming  a  deeper  hue,  and  presenting  a 
shining  and  glazed  appearance,  the  surgeon  knows  that  suppuration  is  im- 
pending, and  that  an  abscess  will  probably  be  formed.  If  the  seat  of  pus- 
formation  be  deep-seated,  the  superincumbent  tissues  become  brawny  and 
oedematous,  from  infiltration  of  lymph  and  effusion  of  serum,  and,  as  the 
pus  gradually  approaches  the  surface  (which  it  has  an  almost  invariable 
tendency  to  do),  the  overlying  tissue  becomes  softened,  the  thinnest  part 
bulges  forwards,  the  cuticle  often  desquamates,  fluctuation  (which  was  at 
first  obscure)  becomes  manifest,  and  poivting  of  the  abscess  is  said  to  have 
occurred.  A  small  circular  slough  is  then  formed  at  the  thinnest  part,  and 
detached  by  the  outward  pressure  of  the  pus,  when  the  abscess  discharges 
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its  contents,  its  walls  contract  by  their  own  elasticity,  the  cavity  is  filled 
by  the  process  of  granulation,  the  remaining-  superficial  ulcer  cicatrizes, 
and  the  part  returns  gradually  to  its  normal  condition — a  scar  and  loss  of 
substance,  however,  sometimes  persisting  for  a  very  long  time.  The 
mechanism  of  pointing  has  never  been  explained  in  a  perfectly  satisfactory 
manner.  The  tissue  which  intervenes  between  the  abscess  and  the  surface 
upon  which  it  is  to  brtiak,  is  usually  said  to  yield  by  a  combined  process 
of  absorption  and  disintegration  ;  it  seems  more  probable,  however,  that, 
under  the  influence  of  the  inflammatory  process,  rapid  cell-proliferation 
occurs  in  the  abscess  wall,  with  liquefaction  of  the  intercellular  substance, 
thus  forming  fresh  pus-cells,  the  number  of  which  is  probably  still  further 
increased  by  the  direct  transit  of  white  blood  corpuscles  through  the 
parietes  of  the  capillary  vessels.  The  final  step  consists,  as  has  been  men- 
tioned, in  a  small  disk  of  skin  becoming  deprived  of  its  vitality,  and  being 
thrown  off  as  a  minute  circular  slough.  Though  an  abscess  usually  tends 
towards  the  cutaneous  surface,  it  may,  under  other  circumstances,  break 
into  a  mucous  canal,  into  a  joint,  or  even  into  one  of  the  large  serous 
cavities  of  the  body.  A  happy  provision  of  nature  in  the  case  of  abscesses 
of  internal  organs  (as  of  the  liver),  pointing  externally,  is  that  localized 
inflammation  and  adhesion  may  open  the  way  for  the  escape  of  the  pus 
upon  the  cutaneous  surface,  without  the  intervening  serous  cavity  becom- 
ing involved. 

Diagnosis. — The  diagnosis  of  phlegmonous  or  acute  abscess  can  usually 
be  made  without  difficulty,  by  attending  to  the  history  of  the  case,  by  ob- 
serving the  disposition  to  point,  by  noting  the  presence  of  fluctuation  and 
the  other  local  signs  above  described,  and  lastly,  if  necessary,  by  using  the 
exploring-needle  or  trocar.  Fluctuation,  which  is  the  sensation  communi- 
cated to  the  surgeon's  hands  by  a  wave  of  fluid,  can  best  be  recognized  by 
placing  one  or  two  fingers  of  each  hand  on  the  suspected  swelling,  and 
making  alternate  pressure,  first  with  one  hand,  and  then  with  the  other. 
The  fingers  should  be  placed  longitudinally  as  regards  the  direction  of  the 
muscular  fibres  of  the  part,  and  it  must  be  observed  that  in  any  region  in 
which  the  muscular  and  connective  tissue  is  abundant,  as  in  the  thigh  or 
nates,  or  bound  down  by  dense  fasciae  or  ligaments,  as  in  the  temporal 
region  or  the  back  of  the  hand,  a  very  slight  increase  of  tension  from  in- 
flammation or  effusion  will  give  a  deceptive  feeling  closely  analogous  to 
fluctuation.  Again,  certain  tumors,  as  the  cystic,  fatty,  glandular,  or 
encephaloid,  are  often  attended  with  fluctuation,  and  have  been  frequently 
mistaken  for  abscesses.  Finally,  a  partially  consolidated  aneurism  may 
give  the  sensation  of  deep-seated  fluctuation,  and  thus  lead  the  surgeon 
into  error.  Hence,  in  any  case  of  doubt,  more  especially  if  the  suspected 
swelling  be  in  the  neighborhood  of  a  large  artery  or  other  important  part, 
the  surgeon  should,  by  all  means,  confirm  his  diagnosis  by  using  the  ex- 
ploring-needle, before  making  a  free  incision.  A  better  instrument,  in  some 
cases,  than  the  ordinary  exploring-needle,  is  the  aspirator,  or  even  the 
common  hypodermic  syringe.  The  temperature  of  abscess-cavities  has  been 
particularly  investigated  by  Assaky,  who  finds  that  it  ranges  from  99.5° 
to  101.3°  Fahr.,  gradually  diminishing  as  the  abscess  heals.  The  skin 
over  an  acute  abscess  is  from  1°  to  4.5°  hotter  than  the  corresponding 
part  on  the  other  side  of  the  body.  This  increase  of  temperature  might 
sometimes  prove  of  diagnostic  value,  but  would  not  serve  to  distinguish 
an  abscess  from  a  rapidly  growing  sarcoma,  which  affection,  as  pointed 
out  by  Estlander,  and  as  I  have  found  by  personal  observation,  may  cause 
a  very  considerable  augmentation  of  local  heat.    The  course  of  the  tempe- 
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rature  in  an  abscess  is,  according  to  Assaky,  quite  independent  of  that  of 
the  body  in  general. 

Prognosis. — An  acute  abscess,  unless  very  large,  is  usually  a  compara- 
tively trivial  affection.  In  certain  situations,  however,  even  a  small  abscess 
may  not  only,  by  pressure  on  nerves  or  other  important  structures,  cause 
great  pain  and  discomfort,  but  may  even  seriously  endanger  life.  An 
abscess  of  the  prostate  or  perineum  may  cause  retention  of  urine ;  one  of 
the  fauces  or  throat,  dyspnoea  and  even  death;  or  one  of  the  parotid  or  a 
cervical  gland,  fatal  bleeding  from  the  carotid  artery  or  internal  jugular 
vein.  The  drain  from  a  very  large  abscess,  or  from  numerous  abscesses, 
may  cause  death  by  exhaustion,  with  or  without  the  development  of  hectic 
fever,  or  by  inducing  the  peculiar  form  of  visceral  disease  which  has  re- 
ceived the  name  of  amyloid  or  albuminoid  degeneration. 

Treatment. — This  may  be  divided  into  the  Prophylactic  and  the  Cura- 
tive treatment.  The  formation  of  pus,  in  acute  phlegmonous  inflammation, 
may  be  prevented:  more  than  this,  pus  after  formation  may  be  absorbed. 
I  have  myself  seen  this  in  several  instances,  and  a  number  of  cases  were 
collected  in  the  3Iedical  Times  and  Gazette,  for  1858,  which  proved  the 
possibility,  at  least,  of  this  occurrence.  Nor  can  this  be  considered  at  all 
unreasonable,  if  we  accept  the  views  of  Cohnheim  and  his  followers,  who 
maintain  the  identity  of  the  pus  cell  with  the  white  blood  corpuscle,  and 
believe  that  they  have  actually  seen  the  latter  migrating  through  the  capil- 
lary walls.  Be  this  as  it  may,  abscesses  unquestionably  disappear  under 
treatment,  though  in  many  cases  it  is  probably  the  fluid  matter  only  which 
is  absorbed,  the  solid  remaining  as  a  caseous  residue,  or  undergoing  creta- 
ceous degeneration.  The  old  humoralistic  doctrine  looked  upon  suppura- 
tion and  abscess  as  efforts  of  nature  to  rid  the  system  of  some  peccant 
matter,  and  hence  taught  the  propriety  of  promoting  and  hastening,  rather 
than  of  endeavoring  to  prevent,  suppuration.  I  suppose,  however,  that 
there  are  few  surgeons  at  the  present  day  who  would  not  consider  the  |)ro- 
2Jhylactic  treatment  of  abscess  at  least  permissible.  The  remedies  to  be 
employed  for  this  purpose  have  been  already  referred  to  in  the  chapter  on 
the  Treatment  of  Inflammation :  they  are  such  as  tend  to  promote  resolu- 
tion. Sedative  and  anodyne  applications  are  usually  most  appropriate ; 
diy  cold,  or  evaporating  lotions,  are  often  useful,  the  former,  especially,  in 
cases  in  Avhich  the  integrity  of  a  joint  is  threatened.  Warm  and  emollient 
fomentations,  on  the  other  hand,  sometimes  answer  a  better  purpose  than 
cold  applications;  gentle  friction  with  laudanum  and  olive  oil,  and  the  use 
of  cataplasms,  will  be  found  most  efficient  in  the  prevention  of  mammary 
abscess.  Finally,  it  is  sometimes  possible,  as  it  were,  to  stimulate  away 
an  abscess :  I  have  more  than  once  succeeded  in  dispersing  a  bubo  by  the 
use  of  a  blister,  even  after  pointing  had  occurred. 

Curative  Treatment. — The  length  of  time  during  which  abortive  meas- 
ures, if  not  ra})idly  successful,  may  b(!  persevered  in,  should  depend  a  good 
deal  upon  the  feelings  of  the  patient.  If  the  pain  and  febrile  disturbance 
which  accompany  the  formation  of  an  abscess  be  very  great,  it  will  usually 
be  wMse  to  desist  from  such  measures,  and  strive  merely  to  relieve  the 
patient's  sufferings.  I  am  not  quite  sure  that  we  can  often  materially 
hasten  the  pointing  of  an  abscess  by  treatment,  but  we  can  certainly  make 
the  patient  more  comfortable  while  the  pus  is  approaching  the  surface,  and 
the  best  application  for  this  purpose,  in  the  immense  majority  of  cases,  is 
an  emollient  poultice.  Though  an  abscess  will  eventually  burst  of  itself,  it 
is  usually  better  to  evacuate  its  contents  artificially — this  little  operation 
giving  great  relief  to  the  patient,  and  rendering  the  resulting  scar  less  con- 
spicuous.   The  time  at  which  an  abscess  should  be  opened  depends  on  the 
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circumstances  of  the  case :  if  the  pus  be  deep-seated  and  bound  down  by 
tense  fascite,  the  pain  being  great,  an  eardy  incision,  at  the  most  dependent 
point,  should  be  practised,  and  Avill  be  found  to  afford  the  greatest  comfort 
to  the  patient ;  if,  on  the  other  hand,  the  abscess  be  comparatively  super- 
ficial, and  the  pain  and  constitutional  disturbance  not  very  intense,  it  is,  I 
think,  better  to  wait  until  decided  pointing  has  occurred.  The  reason  for 
this  is  that,  if  the  incision  be  made  prematurely  in  another  locality,  point- 
ing and  spontaneous  opening  may  still  take  place,  the  surgeon's  interfer- 
ence in  such  a  case  being  afterwards  thought  by  the  patient,  and  not 
unreasonably,  to  have  been  uncalled  for. 

An  acute  abscess  should  only  be  opened  by  incision,  and  this  is  best 
accomplished,  I  think,  with  a  straight,  narrow,  sharp-pointed  bistourv. 
The  surgeon,  holding  the  knife  in  his  right  hand  as  a  pen,  but  al 

pendicularly  to  the  surface,  with 
towards  himself,  fixes  the  abscess 
thumb  and  fingers  of  the  left  hand, 
ing  the  ring  and  the  little  finger  of  the  right 
hand  upon  the  skin,  quickly  plunges  the  point 
of  the  knife  into  the  cavity  of  the  abscess, 
and  rapidly  drawing  the  blade  towards  him- 
self, enlarges  the  puncture  to  the  requisite 
extent  as  he  withdraws  the  instrument.  The 
depth  to  which  the  knife  is  to  penetrate  hav- 
ing been  mentally  determined  beforehand,  the 
instrument  is  prevented  from  going  too  far 
by  the  pressure  of  the  fourth  and  fifth  fingers 
on  the  cutaneous  surface.  The  incision  should 
be  made  in  a  longitudinal  direction  as  regards 
the  part  affected.  Local  ana?sthesia  has  been 
sometimes  used  in  these  cases,  but  the  freez- 
ing process  is  in  itself  not  devoid  of  pain, 
while  it  renders  the  skin  much  more  difficult 
of  penetration.  If  the  abscess  were  situated 
very  deeply,  there  might  be  some  risk  of 
wounding  a  large  vessel  in  making  the  open- 
ing as  above  directed,  and  in  such  a  case  it 
would  be  better  to  adopt  Hilton's  plan,  incis- 
ing the  skin  and  fascia,  and  then  pushing  a  grooved  director  through  the 
overlying  muscles  into  the  abscess,  the  opening  being  dilated  by  separating 
the  blades  of  a  pair  of  forceps  introduced  along  the  groove  of  the  instru- 
ment. A  free  aperture  having  been  made,  the  abscess  may  be  allowed  to 
evacuate  its  contents  by  the  elastic  contraction  of  its  own  walls ;  the  sur- 
geon may,  if  necessary,  make  very  gentle  pressure  with  soft  sponges  on 
either  side  of  the  incision,  but  all  rude  handling  or  squeezing  should  be 
strictly  avoided.  Gosselin  advises  that  after  the  contents  of  the  abscess 
have  been  evacuated,  its  cavity  should  be  thoroughly  washed  out  with 
alcohol,  and  believes  that  by  so  doing  rapid  healing  is  promoted.  Hemor- 
rhage into  the  cavity  of  an  opened  abscess  may  occur  from  a  vessel  acci- 
dentally divided,-  or  which  subsequently  gives  way  from  the  relief  of 
pressure  upon  its  walls.  The  treatment"  consists  in  exposure  ta  the  air, 
cold,  pressure,  or  ligation,  as  in  other  cases  of  hemorrhage.  After  the 
evacuation  of  an  abscess,  poultices  may  be  continued  for  a  few  days,  until 
the  surrounding  inflammation  has  subsided,  when  cerate  or  other  simple 
dressing  should  be  applied  to  the  wound,  and  the  Avails  of  the  cavity  com- 
pressed by  means  of  a  bandage  or  adhesive  strips.    If,  from  the  size  or 


Drainage-tube  and  forked  probe. 


CHEONIC  OR  COLD  ABSCESS. 


411 


situation  of  the  abscess,  or  from  any  other  circumstance,  there  be  a  tend- 
ency to  bagging  of  matter,  a  drainage-tube  may  be  employed,  being  either 
simply  introduced  into  the  incision  by  means  of  a  forked  probe,  or  carried 
seton-like  throug-h  the  cavity,  and  brought  out  by  a  counter-opening. 
Instead  of  the  ordinary  drainage-tube,  a  flexible  metallic  probe  may  be 
substituted  (the  pus  escaping  by  its  side),  or  a  coil  of  wire,  as  recommended 
by  Mr.  R.  Ellis,  or  a  self-retaining.  India-rubber  drainage-anchor,  as  sug- 
gested by  Mr.  Davy.  The  hygienic  and  constitutional  treatment  of  abscess, 
and  of  suppuration  generall}^,  has  already  been  considered  in  the  chapter 
on  the  Treatment  of  Inflammation. 

Chronic  or  Cold  Abscess  The  term  chronic  abscess  is  open  to 

objection,  as  referring  etymologically  only  to  time,  and  being  of  course 
merely  comparative.  A  phlegmonous  abscess,  if  deeply  seated,  may  be  of 
slower  development  than  a  chronic  or  cold  abscess  which  is  superficial. 
The  term  cold  abscess  is  borrowed  from  the  Germans,  and  is  significant,  as 
referring  to  a  prominent  symptom  in  these  cases,  viz.,  the  absence,  in 
greater  or  less  degree,  of  the  increased  temperature  and  other  common 
signs  of  inflammation.  These  abscesses  are  chiefly  met  with  in  connection 
with  diseases  of  the  bones  or  joints,  or  of  the  lymphatic  system.  They 
are  not  attended  with  much  pain,  have  little  or  no  disposition  to  point,  and 
sometimes  extend  Avidely  beneath  the  skin,  or  among  the  planes  of  muscular 
tissue.  Their  development  is  sometimes  very  slow,  resembling  that  of 
phlegmonous  abscesses,  only  with  less  local  and  constitutional  disturbance, 
the  investing  layer  of  lymph  being  occasionally  so  dense  as  to  obscure 
fluctuation,  and  give  the  appearance  of  a  solid  tumor ;  at  other  times,  the 
patient  suddenly  discovers  iri  the  groin  or  axilla  a  large  fluctuating  swell- 
ing, no  symptom  having  been  previously  manifested  to  call  attention  to 
the  part.  These  abscesses  may  persist,  without  undergoing  any  marked 
change,  for  months  or  even  years.  The  diagnosis  must  be  made  with  the 
precautions  already  pointed  out,  and  often  requires  the  use  of  the  exploring- 
needle.  The  pus  in  these  abscesses  is  usually  thin  and  ill-formed,  contain- 
ing a  larger  proportion  of  granules  and  oil  globules,  and  fdswer  pus  corpus- 
cles, than  ordinary  "laudable"  pus. 

The  treatmeyit  of  these  cases  is  somewhat  different  from  that  appropriate 
to  those  of  the  phlegmonous  variety.  If  the  abscess  be  quite  small,  it  may 
be  simply  opened,  healing  of  the  cavity  being  subse(|uently  promoted  by 
the  use  of  some  stimulating  application,  such  as  the  diluted  tincture  of 
iodine.  In  dealing  with  a  larger  abscess,  it  is  better  to  wait  until  the  skin 
threatens  to  give  way,  unless,  from  the  situation  of  the  abscess,  it  may  be 
necessary  to  relieve  adjacent  organs  from  pressure.  With  regard  to  very 
large  abscesses,  particillarly  those  which  are  connected  with  disease  of  the 
spine  or  bony  pelvis,  I  am  decidedly  of  opinion  that  it  is  better,  as  a  rule, 
to  leave  them  unopened;  a  patient  may  carry  a  psoas  or  iliac  abscess  for 
years  with  comparatively  little  annoyance,  and  maintaining  very  tolerable 
health,  and  yet  sink  in  a  very  short  time  after  sucii  an  abscess  has  been 
imprudently  evacuated.  Besides,  there  is  always  the  hope  that  complete 
or  partial  absorption  may  occur,  when  the  patient  may  remain  well,  if  not 
permanently,  at  least  for  a  very  long  period.  If  it  be  determined  to  open 
a  large  chronic  or  cold  abscess,  this  may  be  done  with  the  aspirator,  or,  if 
preferred,  by  means  of  a  simple  incision  made  with  antiseptic  precautions 
in  the  manner  recommended  by  Prof  Lister.  If  an  abscess  have  been 
freely  opened  and  will  not  heal,  stimulating  injections  of  iodine  may  be 
tried,  or  a  seton  of  oakum  or  tarred  rope  may  be  used  (as  recommended  by 
Dr.  Sayre,  in  cases  of  caries),  a  method  which  has  the  additional  advanT 
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tage  of  insuring  drainage  of  the  suppurating  cavity.  Callender  advises 
hyperdistension  of  the  abscess-sac  with  carbolized  water,  a  plan  which  I 
have  myself  sometimes  adopted  with  advantage,  while  J.  H.  Webb  sug- 
gests inflation  with  carbolized  air.  Cozin  fills  the  cavity  with  melted 
paraffine,  and  after  it  has  solidified  dissects  out  the  whole  sac  of  the  abscess. 
Verneuil  injects  an  ethereal  solution  of  iodoform.  In  all  cases  of  chronic 
abscess  it  is  necessary  to  pay  great  attention  to  the  state  of  the  general 
health,  maintaining  the  patient's  strength  by  the  administration  of  nutri- 
tious food  and  tonics. 

Residual  Abscess. — This  term  has  been  introduced  by  Sir  James 
Paget,  who  proposes  to  include  under  it  "all  abscesses  formed  in  or  about 
the  residues  of  former  inflammations."  They  may  occur  in  the  site  of 
previous  abscesses  which  have  been  partially  absorbed,  or  in  the  indura- 
tions and  adhesions  left  by  old  inflammation  which  had  not  reached  the 
suppurative  stage.  Residual  abscesses  are  chiefly  met  with  in  connection 
with  diseases  of  the  spine,  of  the  bones  and  joints,  and  of  the  lymphatic 
glands.  The  prognosis  is  more  favorable  than  that  of  ordinary  chronic 
abscess,  the  healing  after  evacuation  being,  according  to  Paget,  quicker 
and  attended  with  less  constitutional  disturbance,  than  that  of  a  primary 
abscess  of  the  same  size  and  in  a  similar  situation.  The  treatment  is  that 
already  described  as  appropriate  to  chronic  abscess  arising  under  other 
circumstances. 

Sinus  and  Fistula  These  are  narrow,  and  often  tortuous,  suppurat- 
ing canals  or  tubes,  left  by  the  incomplete  healing  of  abscesses,  or  resulting 
from  wounds  which  have  united  imperfectly.  The  term  fistula  is  also 
applied  to  abnormal  communications  between  external  and  internal  parts 
(as  gastric,  aerial,  or  urethral  fistula),  or  between  adjacent  mucous  canals 
or  cavities  (as  recto-vesical,  or  vesico-vaginal  fistula).  When  applied  to 
the  condition  resulting  from  an  abscess,  or  ordinary  wound,  the  term  fistula 
should  be  reserved  for  those  cases  in  which  there  are  two  openings  (as  in  a 
fistula  in  ano),  the  more  general  term,  sinus,  embracing  all  those  tortuous 
suppurating  tracks,  which  have  but  one  orifice.  Sinuses  may  be  kept  from 
healing  by  the  presence  of  a  foreign  body  or  a  spiculum  of  bone,  by  the  pas- 
sage of  secretions,  as  of  saliva  or  urine,  or  by  the  action  of  adjacent  muscles. 
The  treatment  consist.s  in  removing  all  irritating  substances,  and  in  placing 
the  part  at  rest,  by  position,  bandaging,  etc.  In  a  recent  case,  healing 
ma}'  be  promoted  by  keeping  the  walls  of  the  sinus  in  contact  b}^  means  of 
compression,  while,  if  the  walls  of  the  sinus  be  callous  and  indurated,  they 
ma}-'  be  stimulated  to  greater  activity  b}^  means  of  irritating  or  caustic 
injections,  the  tarred  seton,  or  the  galvanic  cautery.  Finally,  it  may  be 
necessary  to  freely  lay  open  the  sinus  through  its  entire  length,  by  intro- 
ducing a  grooved  director  and  slitting  up  the  superincumbent  tissues ;  the 
sinus  may  then  be  dressed  as  an  open  ulcer,  and  made  to  heal  from  the 
bottom.  This  mode  of  treatment  is  especially  indicated  when  healing  is 
prevented  by  the  action  of  neighboring  muscles,  as  in  cases  of  fistula  in 
ano,  or  in  the  troublesome  sinuses  which  are  met  with  in  the  groin,  in 
connection  with  suppurating  buboes.  It  is  often  a  good  plan,  after  laying 
open  a  sinus,  to  wipe  its  whole  track  out  with  the  solid  stick  of  nitrate  of 
silver,  thus  making  a  superficial  slough,  and  preventing  premature  reunion 
of  the  cut  edges.  Mr.  Winslow  Hall  has  reported  a  case  in  which  obsti- 
nate sinuses  were  induced  to  heal  by  means  of  sponge-grafting. 

Diffused  Suppuration,  though  ordinarily  occurring  in  that  form  of 
diff"use  inflammation  of  the  areolar  tissue  which  is  closely  analogous  to,  if 
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not  identical  with,  erysipelas,  may,  I  believe,  occur  as  a  sequel  of  ordinary 
inflammation  in  persons  in  a  low  state  of  health,  and  whose  vital  poAvers 
have  been  from  any  circumstance  much  reduced.  It  may  result  from  an 
accidental  or  other  wound,  or  from  the  irritation  of  extravasated  urine,  but 
may  also  occur  without  any  apparent  exciting-  cause.  The  surface  in  these 
cases  is  but  slightly  red,  the  swelling  is  ill-defined,  and  rapidly  spreads  in 
various  directions;  there  is  a  feeling  of  bogginess,  rather  than  of  fluctua- 
tion, and  there  is  sometimes  emphysematous  crepitation,  caused  by  the  gases 
developed  by  the  putrefactive  process ;  the  patient  does  not  sufler  very  great 
pain,  but  is  in  a  profoundly  typhoid  condition.  The  treatment  consists  in 
making  numerous  punctures,  or  small  or  even  large  incisions  (to  relieve 
tension,  and  to  facilitate  the  exit  of  pus  and  sloughs),  and  in  the  free  admin- 
istration of  stimulants  and  quinia. 

Ulcers. 

The  process  of  ulceration  and  the  mode  in  which  ulcers  heal  by  granula- 
tion and  cicatrization  have  been  considered  in  a  previous  chapter,  and  need 
not  be  again  referred  to.  Ulcers  have  been  variously  classified  by  sys- 
tematic writers,  either  according  to  the  appearance  of  the  ulcer  itself,  or 
according  to  the  constitutional  condition  of  the  patient.  Thus,  we  read 
of  healthy,  irritable,  indolent,  weak,  inflamed,  exuberant,  sloughing,  vari- 
cose, and  hemorrhagic  ulcers;  and  again,  of  eczeraatous,  cold,  senile, 
strumous,  scorbutic,  gout}-,  syphilitic,  lupous,  and  cancerous  ulcers.  It  is 
easy  to  understand  that,  in  a  person  disposed  to  eczema,  an  ulcer  may  be 
seriously  complicated  by  an  attack  of  that  disease,  and  that  any  treatment, 
to  be  successful,  must  have  regard  to  the  eczematous  condition,  as  well  as 
to  the  ulcer  itself.  So  in  a  strumous  subject,  such  remedies  as  iodine  and 
cod-liver  oil  may  be  more  important  than  any  local  treatment.  Scorbutic 
and  gouty  ulcers  require  medicines  adapted  to  the  scorbutic  and  gouty 
diatheses ;  while  it  is  quite  idle  to  attempt  to  heal  the  ulcerated  surface  of 
a  cancer  as  long  as  the  cancerous  mass  itself  is  allowed  to  remain.  For 
practical  purposes,  the  classification  usually  adopted  (which  has  reference 
to  the  appearances  of  the  ulcers  themselves,  when  occurring  in  persons  of 
ordinarily  good  health,  and  not  the  subjects  of  any  special  morbid  diathesis) 
is  convenient  and  sufficiently  satisfactory,  it  being  remembered  that  there 
is  no  specific  or  essential  difference  between  these  various  forms  of  ulcer, 
but  that  the  ulcerative  process  is  identical  in  nature  under  all  circumstances. 

Simple  or  Healthy  Ulcer. — This  may  be  considered  the  type  of  all 
the  other  varieties,  and  that  to  which  they  must  be  brought  in  order  to 
effect  a  cure:  it  is  such  an  ulcer  as  is  seen  in  a  healing  burn,  or  in  a  super- 
ficial w^ound  which  is  closing  by  the  second  intention.  The  natural  ten- 
dency of  such  an  ulcer  being  towards  a  cure,  the  only  treatment  necessar}^ 
is  to  keep  the  part  from  being  injured.  Water  dressing,  or  a  greased  rag, 
with  an  elevated  position  of  the  part,  is  all  that  is  usually  required  ;  if  the 
granulations  become  exuberant,  they  should  be  touched  with  bluestone  or 
lunar  caustic ;  while  if  too  small  and  clo.sely  set,  the  resin  or  carbolic  acid 
cerate  may  be  substituted  for  the  milder  applications  commonly  employed. 
This  variety  of  ulcer  may  be  met  with  in  any  ])art  of  the  body ;  those  to 
be  next  described  are  most  frequently  seen  in  the  leg. 

Inflamed  or  Phlegmonous  Ulcer — This  variety  is  usually  met 
with  in  those  of  full  habit,  and  may  arise  from  accidental  irritation  of  a 
simple  ulcer.    One  of  the  worst  cases  of  this  kind  that  I  have  ever  seen. 
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was  in  a  "-entleman  who,  having  a  slight  excoriation  of  the  tibial  region, 
rode  for  several  hours  on  horseback,  with  the  stirrup-leather  constantly 
rubbini-:  and  chatino-  the  injured  part ;  as  a  consequence,  the  whole  leg  was 
attacked  with  phle-fmonous  inflammation,  which  obliged  the  patient  to 
stay  in  the  house,  with  the  foot  elevated,  for  a  considerable  period.  _  The 
treatment  of  an  inflamed  ulcer  consists  in  enforcing  rest,  with  elevation  of 
the  part,  in  the  use  of  soothing  applications,  either  cold  or  warm,  as  niost 
agreeable  to  the  patient,  and  in  the  administration  of  laxatives,  diaphoretics, 
'    etc.,  as  may  be  indicated  by  his  general  condition. 

Sloughing  Ulcer.— This  may  be  considered  as  an  aggravated  form  of 
the  last  varietv,  and  is  usually  met  with  in  cachectic  or  ill-nourished  in- 
dividuals. Tha  treatment  consists  in  the  administration  of  opium  and  of 
concentrated  nutriment,  with  stimulus  if  required,  and  in  the  local  appli- 
cation of  anodyne  fomentations,  such  as  diluted  laudanum.  If  there  be 
much  tendencv  to  spread,  the  ulcer  should  be  treated  as  a  case  of  sloughing 
phagedajna  or  hospital  gangrene.  The  "electric  bath"  is  recommended 
by  Weisflog. 

Weak  or  (Edematous  Ulcer.— In  this  variety  the  granulations  are 
large,  pale,  flaljby,  and  ai)parent]y  distended  with  serum.  They  are  not 
unfre'quently  det"ached  in  large  masses  by  sloughing.  This  form  of  ulcer 
may  be  induced  by  long-continued  application  of  poultices  or  of  water 
dressing.  I  have  frequently  seen  it  in  cases  of  neglected  gunshot  wound. 
The  treatment  consists  in  improving  the  general  tone  of  the  patient,  and 
in  the  local  use  of  stimulating  and  astringent  dressings,  such  as  a  solution  of 
sulphate  of  zinc,  or  of  sulphate  of  copper,  zinc  cerate,  etc.,  with  moderate 
support  bv  means  of  a  bandage.  Roche,  an  East  Indian  surgeon,  speaks 
very  highly  .of  applications  of  the  bark  of  the  acacia  catechu,  so  as  fairly 
to  tan  the  ulcer  and  surrounding  skin. 

Neuralgic  or  Irritable  Ulcer  This  variety  is  characterized  by 

the  intense  pain  and  hyperaesthesia  which  accompany  it.  It  usually  occurs 
about  the  malleoli,  or  anterior  edge  of  the  tibia,  and  is  most  frequent  in 
Avomen  past  the  middle  age,  and  who  are  in  a  depressed  state  of  health, 
though  I  have  seen  it  in  young,  and  otherwise  healthy,  laboring  men. 
The  treatment  consists  in  the  use  of  anodyne  fomentations,  with  the  occa- 
sional application  of  a  solution  of  nitrate  of  silver  (gr.  iv.-x.  ad  fsj),  as 
recommended  by  Skey  for  painful  burns.  The  general  health  must  at  the 
same  time  be  improved  by  the  administration  of  tonics,  especially  quinia, 
nux  vomica,  etc.  If  the  pain  can  be  traced  to  any  special  nerve,  this  may 
be  resected,  as  advised  by  Mr.  Hilton. 

Indolent  or  Callous  Ulcer  This  is  by  far  the  most  common  form 

of  ulcer ;  it  occurs  usually  in  those  of  middle  life,  and  is  situated  in  the 
lower  half  of  the  leg,  and  more  often  on  the  fibular  than  on  the  tibial  sur- 
face. The  floor  of  the  ulcer  is  somewhat  concave,  with  flattened  granula- 
tions, furnishing  a  thin  and  scanty  pus.  The  ulcer  is  surrounded  by  an 
elevated  ring  of  very  dense  and  indurated  tissue,  which  seems  to  be  a 
provision  of  nature  to  prevent  the  spread  of  the  disease,  acting,  indeed,  as 
a  kind  of  natural  splint  to  keep  the  ulcerated  surface  at  rest.  As  long  as 
this  hard  ring  remains,  however,  healing  will  not  occur,  and  hence  to  de- 
press the  edges  is  the  first  step  in  the  treatment  of  an  indolent  ulcer.  If 
the  patient  can  remain  in  bed,  with  the  foot  elevated,  a  poultice  may  be 
applied  for  two  or  three  days,  to*  soften  and  relax  the  tissues,  pressure  be- 
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ing  then  applied  by  means  of  a  few  adhesive  strips,  the  positions  of  which 
are  varied  at  each  dressing,  while  the  edges  of  the  ulcer  are  stimulated 
with  the  solid  stick  of  nitrate  of  silver.  A  very  good  plan  of  hastening 
the  disappearance  of  the  indurated  ring,  is  to  make  across  it  numerous 
radiating  incisions,  extending  about  a  quarter  of  an  inch  into  sound  tissue, 
as  recommended  by  Mr.  Gay.  Sappcy's  and  Syme's  method,  which  con- 
sists in  the  application  of  a  blister  to  the  whole  ulcerated  surface  and  a 
zone  of  the  surrounding  healthy  skin,  is  occasionally  very  efficient. 
Finally,  the  indurated  edges  may  be  trimmed  avvay  with  the  knife,  a  pro- 
ceeding which,  though  apparently  heroic,  is  almost  painless,  on  account  of 
the  indolent  nature  of  the  sore.  As  soon  as  the  ulcer  has  by  these  means 
lost  its  peculiar  excavated  appearance,  it  may  'be  dressed  with  resin  cerate, 
or  some  similar  article,  cicatrization  being  assisted  by  moderate  compres- 
sion with  adhesive  strips  and  bandage.  The  sulphuret  of  carbon  has 
recently  been  recommended  as  a  dressing  in  these  cases  by  Guillaumet  and 
other  French  surgeons.  In  case  the  skin  is  very  irritable,  the  disease  ap- 
proaching in  character  to  what  is  called  the  eczematous  ulcer,  wet  strips  of 
bandage  may  be  advantageouslv  substituted  for  those  of  adhesive  plaster. 
It  often  happens  that  patients  with  indolent  ulcers  find  it  impossible  to  lie 
by,  as  above  recommended,  and,  under  such  circumstances,  I  know  of  no 
better  mode  of  treatment  than  that  introduced  by  Baynton  and  Critchett, 
which  consists  in  closely  strapping  the  part,  or  even  the  whole  limb,  with 
strips  of  adhesive  plaster  laid  on  in  an  imbricated  manner,  a  firm  bandage 
being  then  applied  over  all  (Fig. 
204) ;  or  an  India-rubber  band- 
age may  be  used,  as  advised  by 
H.  Martin.  The  only  constitu- 
tional treatment  usually  requi  red 
in  these  cases  is  such  as  ma}^  be 
indicated  by  the  patient's  gene- 
ral condition.  Mr.  Skey  recom- 
mends the  administration  of 
opium,  which  may  be  given  in 
doses  of  one  grain,  night  and 
morning.  In  the  eczematous 
cases,  I  have  derived  advantage 
from  the  .persistent  use  of  small 
doses  of  Fowler's  solution. 

In  some  cases  an  ulcer  will 
heal  readily  up  to  a  certain 
point,  and  there  will  stop,  in 
spite  of  the  most  careful  dress- 
ing— the  tension  upon  the  part 
appearing  to  be  so  great  that 
further  contraction  cannot  take  place.  Under  such  circumstances,  a  longi- 
tudinal incision,  as  advised  by  Faure,  may  be  made  through  the  healthy 
skin  on  each  side  of  the  ulcer,  the  gaping  of  the  incisions  permitting  the 
resumption  of  the  healing  process ;  or  circular  incisions,  surrounding  the 
ulcer,  as  originally  suggested  by  Dolbeau  and  recently  recommended  by 
Nussbaum,  may  be  substituted.  Plastic  operations  have  been  occasionally 
practised  for  the  cure  of  obstinate  ulcers  of  the  leg,  but,  in  my  experience, 
have  not  proved  very  successful. 

It  has  been  suggested  by  a  French  surgeon,  M.  Reverdin,  to  treat  ulcers 
by  the  Transplantation  of  Cuticle.  The  operation  consists  in  applying 
shavings  of  the  epidermis,  or  of  this  with  a  thin  layer  of  the  cutis — the 


Fig.  204. 


Stra pping  an  ulcer.  (LisroN.) 
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latter  plan  has  been  most  commonly  adopted — to  various  points  of  the 
granulatina:  surface,  binding  these  grafts  in  position  by  means  of  adhesive 
strips.  The  grafts  may  at  first  seem  to  disappear,  but  in  a  few  days 
become  converted  into  isolated  cicatrices,  from  which,  as  from  centres,  the 
healing  process  rapidly  spreads.  It  is  essential  for  the  success  of  the  expe- 
riment that  the  granulations  should  be  in  a  healthy  condition,  that  no  fat 


should  be  transplanted  with  the  skin,  and  that  the  graft  should  be  closely 
and  accurately  applied  to  the  granulating  surface.  Berger  advises  the  pre- 
liminary application  of  a  poultice  or  mustard  plaster,  so  as  to  increase  the 
vascularity  of  the  skin.  This  mode  of  treating  ulcers  has  excited  a  good 
deal  of  attention,  and  has  been  tried  with  more  or  less  successful  results 
at  numerous  English  and  American  hospitals.  Dr.  Leale,  of  New  York, 
employs  warts  instead  of  ordinary  skin.  The  transplantation  of  hairs  has 
been  suggested  as  a  substitute  hj  Dr.  Schweninger,  a  German  surgeon. 
Fischer,  of  Strasbourg,  uses  large  grafts,  from  an  amputated  limb,  in  con- 
nection with  the  elastic  bandage,  Avhile  grafts  from  a  dead  body  have  been 
successfully  employed  by  Dr.  Girdner.  Grafts  of  rabbit-skin  have  been 
successfully  employed  by  Dr.  F.  C.  Wilson,  of  Louisville,  as  have  grafts 
from  the  inner  membrane  of  a  h.en^s  egg,  which,  upon  the  whole,  he  prefers 
to  any  other  material. 

In  some  situations,  as  on  the  back,  between  the  shoulder-blades,  it  is 
very  difficult  to  apply  equable  pressure  by  the  methods  ordinarily  employed. 
Here  the  application  of  a  zinc  plate,  or  disk  of  sheet-lead,  cut  to  fit  the 
ulcer,  will  often  be  attended  with  the  happiest  results — not,  I  believe,  hj 
the  development  of  any  galvanic  current,  as  has  been  supposed,  but  simply 
by  acting  as  an  efficient  means  of  applying  mechanical  compression.  The 
use  of  a  galvanic  current  is,  however,  recommended  by  Spencer  Wells, 
Golding-Bird,  and  other  writers.  The  virtues  of  sheet-iead  have  been  re- 
cently extolled  by  Dr.  Van  Blaeven,  a  Belgian  surgeon,  who  claims  by 
its  use  to  have  efi'ected  the  restoration  of  parts  carried  away  by  sabre- 
strokes,  etc. 

Hemorrhagic  and  Varicose  Ulcers  Other  varieties  of  ulcer, 

described  by  systematic  writers,  are  the  hemorrhagic  and  the  varicose. 
The  Hemorrhagic  Ulcer  is  one  that  bleeds  from  time  to  time,  occasionally 
existing  in  connection  with  the  hemorrhagic  diathesis,  but  more  often  serv- 
ing as  a  channel  for  vicarious  menstruation.  The  treatment,  in  the  latter 
case,  consists  in  endeavoring  to  restore  the  normal  flow  by  means  of  the 
remedies  ordinarily  used  for  amenorrhoja.  The  Varicose  Ulcer  is  merely 
an  ulcer  coexisting  with  varicose  veins.  It  is  commonly  taught  that  the 
varicose  disease  precedes  and  causes  the  ulcer,  and  obliteration  of  the  veins 
is  accordingly  proposed  as  the  only  rational  mode  of  cure.    It  has  been 


Fig.  205. 


Scissors  for  skin-grafting. 
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shown,  however,  I  think,  by  Mr.  Gay's  researches,  that  the  varicose  con- 
dition is  rather  a  consequence  than  a  cause  of  the  ulceration,  and  that  hence 
less  active  measures  will  commonly  suffice.  The  treatment  should  vary 
according-  to  the  condition  of  the  ulcer,  whether  inflamed,  irritable,  or  indo- 
lent. Borel-Laurcz,  a  Swiss  surgeon,  employs  a  dressing-  of  finely  pow- 
dered charcoal.  Hemorrhage  from  the  bursting  of  a  vein  may  be  checked 
by  position  and  pressure,  or  may  occasionally  require  obliteration  of  the 
vessel,  by  the  method  which  will  be  described  when  we  come  to  speak  of 
varicose  veins  in  general. 

After  the  cicatrization  of  an  ulcer  is  completed,  a  great  deal  may  be  done; 
by  care  and  attention  to  prevent  the  scar  from 
again  giving-  way.    The  part  should  be  kept  Fig.  206. 

scrupulously  clean,  and  should  be  protected  as 
much  as  possible  from  external  injury.  If  the 
ulcer  be  situated  on  the  leg,  the  patient  may 
advantageously  wear  an  elastic  bandage  or 
stocking  to  counteract  the  tendency  to  gravi- 
tation of  blood  which  necessarily  exists  in  that 
part. 

Amputation  for  Ulcer.  —  It  some- 
times happens  that  an  ulcer  proves  utterly 
incurable,  either  from  extending  completely 
around  the  limb,  or  from  deeply  involving  a 
subjacent  bone  or  neighboring  joint  (as  in 
the  perforating  ulcer  which  sometimes  fol- 
lows a  bunion).  In  such  cases  the  question 
of  amputation  may  arise,  and  the  operation 
under  such  circumstances  would  be  occasion- 
ally justifiable.  It  must  be  remembered, 
however,  that  amputation,  in  the  lower  ex- 
tremity, is  in  itself  attended  Avith  very  great 
risk  to  life,  and  that  the  disease,  in  the  in- 
stances mentioned,  is  often  more  a  source  of 
discomfort  than  of  danger  or  even  positive 

suffering.     Hence   the  surgeon    should  hesi-        incurable  ulcer  with  scleroderma, 
tate  before  proposing  an  operation  which  is    reqiiirins;  amputation.   (From  a  pa- 
not  imperatively  required,  and  which  may    tieut  ia  the  university  Hospital.) 
be  followed  by  the  gravest  consequences. 

When  amputation  is  resorted  to,  it  should  be  done  at  such  a  height  as  to 
insure  the  possibility  of  forming  the  flaps  from  perfectly  healthy  tissues. 

Ulcers  occurring  on  Mucous  Membranes  present  the  ordinary 
characters  of  healthy,  weak,  or  irritable  ulcers,  as  met  with  in  the  cuta- 
neous structures.  They  usually  require  the  free  use  of  stimulating  or 
caustic  applications,  the  best  being,  probably,  the  nitrate  of  silver,  which 
may  be  employed  either  in  substance  or  in  solution. 

Gangrene  and  Gangrenous  Diseases. 

The  nature  and  treatment  of  the  ordinary  forms  of  gangrene  have 
already  been  considered  in  the  chapters  on  Inflammation,  on  Wounds  in 
General,  on  Injuries  of  Bloodvessels,  and  on  Amputation.  There  remain 
to  be  described  certain  forms  of  Spontaneous  Gangrene,  and  those  affections 
which  are  commonly  classed  together  as  Gangrenous  Diseases. 
27 
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Spontaneous  Gangrene  may  occur  at  any  age,  and  is  due  to  arrest 
of  the  circulation,  caused  eitlier  by  disease  of  the  arteries  themselves,  or  by 
a  morbid  condition  of  the  circulating  fluid.  In  flammation  of  the  arterial 
coats  may  cause  gangrene,  as  may  arterial  tliTombosis  without  inflamma- 
tion, or  embolism  from  the  detachment  of  fibrinous  concretions  from  the 
vah^es  of  the  heart ;  the  latter  is,  I  believe,  a  more  frequent  occurrence 
than  is  usually  supposed.  Finally,  the  use  of  certain  articles  of  food,  as  of 
spurred  rye,  has  been  followed  by  spontaneous  gangrene.  This  form  of 
gangrene  is  usually  of  the  dry  variety,  though  moist  gangrene  may  occur 
after  embolism,  when  the  main  trunks  which  furnish  blood  to  the  part  are 
suddenly  occluded — the  difference  probably  depending,  as  remarked  by 
Coote,  upon  the  rapidity  with  Avhich  the  death  of  the  part  takes  place. 
Senile  Gangrene  (which,  as  ordinarily  seen,  may  be  considered  the  type  of 
the  dry  variety  of  the  affection,  or  mummification)  is  dependent  upon  cal- 
cification of  the  arterial  coats,  together  with  the  general  loss  of  tone  and 
enfeebled  nutrition  which  accompany  old  age.  In  certain  cases,  the  ex- 
citing cause  of  the  disease  is  some  slight  irritation,  such  as  the  chafing  of 
a  shoe,  and,  under  such  circumstances,  the  gangrene  approaches  somewhat 
to  the  ordinary  inflammatory  form  of  mortification.  More  often  the  dis- 
ease begins,  without  apparent  cause,  as  a  dark  purple  or  blackish  spot, 
surrounded  by  a  dusky  red  areola,  Avhich  spreads  with  the  gangrene  and  is 
the  seat  of  intense  burning  pain,  the  latter,  however,  subsiding  when  the 
gangrene  is  complete.  The  seat  of  the  gangrene  is  commonly  the  inner 
side  of  the  foot,  and  especially  of  the  great  toe,  though  I  have  seen  a  pre- 
cisely similar  condition  of  affairs  in  the  scrotum,  in  a  patient  worn  out  by 
a  low  fever  ;  the  fact  that  this  form  of  gangrene  occurs,  under  such  circum- 
stances, among  comparatively  young  persons,  shows  that  the  term  senile 
gangrene,  though  significant,  is  not  strictly  accurate.  Warning  is  some- 
times given  of  the  approach  of  this  form  of  gangrene,  by  the  existence  of 
signs  of  defective  circulation,  such  as  numbness,  coldness,  tingling,  and 
cramps  in  the  calves  of  the  legs.  The  course  of  senile  gangi-ene  is  usually 
chronic,  lasting  sometimes  for  more  than  a  year,  and  recovery  occasionally 
follows  after  the  separation  of  the  affected  part. 

Treatment. — This  consists  in  maintaining  the  general  health  of  the 
patient,  by  the  use  of  tonics  and  by  the  judicious  administration  of  food 
and  stimulants.  Among  drags,  opium  is  particularly  useful,  and  may  be 
given  in  grain  doses  three  or  four  times  in  the  twenty-four  hours.  Anti- 
spasmodics also  may  be  advantageously  used  in  these  cases,  epecially  chlo- 
roform (internally)  and  camphor.  The  local  treatment  consists  chiefly  in 
keeping  the  part  warm,  by  wrapping  it  in  cotton- wadding  or  wool ;  if  there 
be  much  fetor,  charcoal  poultices  may  be  substituted,  or  cloths  wet  with  a 
solution  of  permanganate  of  potassium.  The  question  of  amputation  in 
senile  gangrene  has  already  been  referred  to,  at  page  94. 

Bed-sores — These  may  occur  in  any  case  in  which  a  patient  is  con- 
fined to  bed  for  a  considerable  period,  simply  from  the  long-continued  pres- 
sure—just as  similar  excoriations  and  sloughs  may  result  from  the  use  of 
a  badly  padded  splint.  The  worst  forms  of  bed-sore  are,  however,  seen 
in  patients  whose  general  poM^ers  of  nutrition  are  impaired  bv  previous 
illness  (as  in  typhoid  fever),  or  who,  from  spinal  injurv,  are  totally  unable 
to  vary  their  position.  In  such  cases,  it  is  not  infrequent  for  the  slough 
to  extend  so  deeply  as  to  involve  the  sacrum,  or  any  other  bone  that  is 
exposed  to  pressure,  or  even,  in  some  instances,  to  lay  open  the  vertebral 
canal.  The  pain  attending  bed-sores  is  usually  very  great,  though,  in  cases 
of  spinal  injury,  the  patient  may  be  unaware  of  tlieir  existence.    The  for- 
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mation  of  bed-sores  may  commonly  be  prevented  by  the  use  of  a  water- 
mattress,  or  of  soft  pillows,  the  parts  being  kept  scrupulously  clean,  fre- 
quently bathed  with  stimulating  and  astringent  lotions,  and  protected  by 
the  application  of  collodion,  soap-plaster,  or  adhesive  plaster;  Prof.  Brown- 
Sequard  recommends  the  alternate  application  of  ice  and  hot  poultices.  If 
a  bed-sore  have  actually  formed,  the  separation  of  the  slough  may  be  has- 
tened by  the  use  of  yeast  or  porter  i)oultices,  the  ulcer  which  is  left  being 
subsequently  dressed  with  resin  cerate,  or  some  similar  application  ;  the 
part  must  be  entirely  freed  from  pressure,  and  the  patient's  general  health 
improved  by  the  administration  of  concentrated  food,  tonics,  and  stimu- 
lants. In  obstinate  cases,  healing  may  sometimes  be  promoted  by  the 
application  of  the  galvanic  current,  as  suggested  by  Crussel,  of  St.  Peters- 
burg, and  recommended  by  Spencer  Wells,  and  by  Hammond,  of  New 
York.  Bed-soi'es^  may  occasionally  prove  fatal,  by  involving  important 
structures  (as  the  membranes  of  the  spinal  cord),  by  leading  to  hemorrhage, 
by  gradually  exhausting  the  patient,  or  by  the  induction  of  pyaemia. 

Gangrenous  Stomatitis,  also  called  Gangrsena  Oris,  Cancriim 
Oris,  and  Noma,  is  an  aftectiou  of  childhood,  coming  on  after  various 
eruptive  fevers,  especially  measles — a  somewhat  similar  affection  some- 
times occurring  in  adults  after  typhus.  Gangrenous  stomatitis  has  been 
attributed  to  the  abuse  of  mercury,  and  this  drug,  if  improperly  exhil)ited, 
may  of  course  be  one  source  of  depression,  in  addition  to  the  debilitating 
effects  of  illness,  deprivation  of  food,  etc.  That  there  is,  however,  any 
direct  causal  connection  between  the  use  of  mercury  and  this  disease  is,  I 
think,  at  least  not  proved.  The  first  symptom  of  gangrenous  stomatitis  is 
usually  a  dusky  red  swelling  of  the  cheek,  which  becomes  stiff  and  shining. 
Careful  examination  will  now  show  a  sloughing  ulcer  on  the  inside  of  the 
cheek,  extending  to  the  adjacent  gum,  and  discharging  fetid,  ill-formed 
pus,  which,  mingled  with  saliva,  constantly  dribbles  from  the  mouth.  As 
the  disease  progresses,  a  gangrenous  spot  appears  on  the  cheek,  the  whole 
thickness  of  the  part  being  finally  involved,  and  perforation  of  the  cheek, 
with  denudation  and  p''erhaps  necrosis  of  the  alveoli,  resulting.  The  con- 
stitutional symptoms  are  of  a  typhoid  character,  coma  sometimes  super- 
vening before  death,  which- may  occur  at  almost  any  period  of  the  disease. 
Dr.  Sansom  found  moving  bodies,  analogous  to  bacteria,  in  the  blood  of  a 
girl  who  died  from  noma,  and  inoculation  of  the  diseased  blood  in  animals 
produced  septicaemia  attended  with  the  formation  of  similar  bodies.  The 
treatment  consists  in  everting  the  cheek  (the  patient  being  anaesthetized), 
and  thoroughly  cauterizing  the  whole  ulcerated  surface  with  strong  nitric 
acid.  One  thorough  cauterization  is  usually  sufficient,  though  the  case 
must  be  watched,  and  a  second  or  third  application  made  if  necessary.  In 
an  aggravated  case  of  noma,  occurring  in  a  syphilitic  child  under  my  care 
at  the  Children's  Hospital,  cauterization  with  the  acid  nitrate  of  mercury, 
and  the  internal  administration  of  iodide  of  potassium,  proved  very  efficient. 
The  mouth  should  be  frequently  syringed  with  detergent  and  disinfectant 
washes,  such  as  a  solution  of  the  permanganate  or  chlorate  of  potassium, 
or  of  borax,  and  the  general  health  sustained  by  the  frequent  administra- 
tion of  concentrated  food  and  stimulus.  The  application  of  tincture  of  iodine 
is  reconmiended  by  Dr.  Miller,  of  Kansas  City,  while  Popper,  of  Pesth, 
advises  that  the  slough  should  be  scraped  away,  and  the  parts  dressed  with 
creasote.  The  deformity  left  after  cicatrization  may  subsequently  require 
a  plastic  operation  for  its  cure. 

Noma  Pudendi  This  grave  affection,  which  seems  to  be  confined  to 

female  children,  is  very  analogous  to  the  preceding,  and  usually  attacks  the 
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mucous  or  submucous  tissues  of  the  generative  orj^ans,  thouo:h,  according' 
to  Holmes,  it  sometimes  begins  in  the  fold  of  the  groin.  The  treatment 
consists  in  early  and  thorough  cauterization,  and  in  the  adoption  of  meas- 
ures to  sustain  the  patient's  strength.  Parrot  speaks  favorably  of  the  local 
use  of  iodoform.  Death  sometimes  occurs  very  suddenly,  after  the  ap- 
parent establishment  of  convalescence. 

Hospital  Gangrene  This  affection,  wdiich  has  received  a  great  va-. 

riety  of  names,  such  as  Sloughing  Phagedsena,  Fulpy  Gangrene,  Putrid 
Degeneration,  Traumatic  Typhus,  Pourriture  d'Hopital,  etc.,  is  occa- 
sionally met  with  as  a  sporadic  disease,  but  has  attracted  most  attention 
when  prevailing  epidemically  or  endemically  in  hospitals,  especially  Avhere 
large  numbers  of  wounded  men  are  crowded  together,  as  in  military  hos- 
pitals in  the  neighborhood  of  a  battle-field.  It  has  been  studied  by  a  great 
many  writers,  among  whom  may  be  particularly  mentioned,  Pouteau,  La 
Motte,  Ollivier,  Delpech,  Legouest,  Rollo,  Blackadder,  Boggic,  Hennen, 
Ballingall,  Thomson,  Guthrie,  and  Macleod.  It  has  also  been  ably  investi- 
gated by  many  American  surgeons,  who  had  ample  opportunities  for  its 
study  during  the  late  war,  and  an  elaborate  monograph  on  the  subject  has 
been  contributed  by  Prof.  Joseph  Jones,  of  New  Orleans,  to  the  Memoirs 
of  the  IT.  S.  Sanitary  Commission.  The  characters  of  hospital  gangrene 
vary  in  different  epidemics.  The  majority  of  observers  have  found  the 
local  to  precede  the  constitutional  symptoms,  and  hence  have  regarded  the 
disease  as  a  strictly  local  affection :  while  in  other  instances,  equally  careful 
observers  have  found  constitutional  disturbance,  headache,  furred  tongue, 
etc.,  to  precede  the  local  changes  in  the  wound  by  an  interval  of  from  one 
to  three  days.  Hospital  gangrene  is  undoubtedly  contagious,^  having  been 
developed  by  indirect  inoculation,  as  well  as  through  the  medium  of  instru- 
ments and  sponges;  the  exceptional  cases,  in  which  one  of  two  contiguous 
w^ounds,  in  the  same  patient,  suffered  from  the  disease,  while  the  other 
escaped,  merely  prove  that  in  those  instances  the  affection  was  not  auto- 
inoculable.  While,  however,  hospital  gangrene  is  usually  transmitted  by 
contagion,  it  may  probably  originate  de  novo,  as  th'e  result  of  overcrowd- 
ing, bad  ventilation,  etc. 

Two  forms  of  hospital  gangrene  may  be  recognized,  but  the  difference 
between  them  is  one  of  degree  rather  tlian  of  kind.  For  the  development 
of  either,  the  presence  of  a  wound  is  probably  necessary,  though  this  wound 
may  be  of  the  most  trivial  character,  as  the  sting  of  an  insect,  the  prick  of 
a  lancet,  or  even  the  scratch  of  a  finger-nail.    A  depressed  or  depraved 

>  Dr.  W  Thomson  examined  microscopically  the  discharges  in  several  cases  of 
hospital  gano:rene  which  occurred  at  Douglas  Hospital  during  the  late  war,  with  a 
view  of  determining  the  presence  or  absence  of  finigi,  which  it  was  supposed  might  be 
the  source  of  contagi(m.  "No  fungi  were  found.  The  discharge  consisted  of  fluid, 
granular  matter  and  debris.  The  connective  tissue  seemed  to  have  been  broken  down 
into  unrecognizable  granular  material.  The  fibrous  tissue  was  softened  and  easily 
teased  out,  and  in  the  muscular  tissue  the  striated  appearauce  was  lost  before  the 
fibrous.  No  evidence  of  textural  growth  was  found  in  the  discharges,  although  the 
'piled-up'  and  thickened  margins  of  the  ulcers  would  probably  reveal,  on  examina- 
tion, a  multiplication  of  the  connective-tissue  corpuscles,  as  reported  in  a  similar  group 
of  cases  at  Annapolis,  Md.,  by  Assistant  Surgeon  Woodward,  U.  S.  A."  {Am.  Journ. 
of  Med.  Sciences,  April,  18G4,  p.  39.3.)  By  microscopic  examination,  Prof.  Joseph 
Jones  has  discovered  numerous  animalcules,  as  well  as  vegetable  organisms,  in  the 
gangrenous  matter  of  hospital  gangrene,  but  lias  been  unable  to  establish  any  relation 
between  the  cause  of  the  disease  and  the  nature  and  character  of  these  organisms, 
which  have  been  absent  in  the  most  extensive  gangrene,  when  excluded  from  the 
atmosphere  by  sound  skin.  (See  U.  S.  Sanitary  Commission  Memoirs  (  Surgical),  vol. 
ii.  p.  266.) 
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state  of  the  system  does  not  appear  to  be  at  all  essential  for  the  develop- 
ment of  the  disease,  though  it  may  very  probably  aggravate  the  intensity 
of  the  affection  when  it  occurs.  The  following  description,  taken  from 
Guthrie,  gives  a  vivid  picture  of  the  toorst  form  of  hospital  gangrene. 
The  wound  thus  attacked  "presents  a  horrible  aspect  after  the  first  forty- 
eight  hours.  The  Avhole  surface  has  become  of  a  dark-red  color,  of  a  ragged 
appearance,  with  blood  partly  coagulated,  and  apparently  half  putrid,  ad- 
hering at  every  point.  The  edges  are  everted,  the  cuticle  separating  from 
half  to  three-quarters  of  an  inch  around,  with  a  concentric  circle  of  inflam- 
mation extending  an  inch  or  two  beyond  it;  the  limb  is  usually  swollen  for 
some  distance,  of  a  shining  white  color,  and  not  peculiarly  sensible  except 
in  spots,  the  whole  of  it  being  perhaps  edematous  or  pasty.  The  pain  is 
burning,  and  unbearable  in  the  part  itself,  while  the  extension  of  the  dis- 
ease, generally  in  a  circular  direction,  may  be  marked  from  hour  to  hour ; 
so  that,  in  from  another  twenty-four  to  forty-eight  hours,  nearly  the  whole 
of  the  calf  of  the  leg,  or  the  muscles  of  the  buttock,  or  even  of  the  wall  of 
the  abdomen,  may  disappear,  leaving  a  deep,  great  hollow,  or  hiatus,  of 
the  most  destructive  character,  exhaling  a  peculiar  stench,  which  can  never 
be  mistaken,  and  spreading  with  a  rapidity  quite  awful  to  contemplate. 
The  great  nerves  and  arteries  appear  to  resist  its  influence  longer  than  the 
muscular  structures,  but  these  at  last  yield ;  the  largest  nerves  are  de- 
stroyed, and  the  arteries  give  way,  frequently  closing  the  scene,  after 
repeated  hemorrhages,  by  one  which  proves  the  last  solace  of  the  unfortu- 
nate sufferer.  .  .  .  The  extension  of  this  disease  is,  in  the  first  in- 
stance, through  the  medium  of  the  cellular  structure  of  the  body.  The  skin 
is  undermined  and  falls  in  ;  or  a  painful  red,  and  soon  black,  patch,  or  spot, 
is  perceived  at  some  distance  from  the  original  mischief,  preparatory  to  the 
whole  becoming  one  mass  of  putridity,  while  the  sufferings  of  the  patient 
are  extreme."  This  worst  form  of  hospital  gangrene  is,  happily,  compara- 
tively rare  at  the  present  day.  In  the  milder  form,  the  whole  course  of 
the  affection  is  more  chronic,  causing  less  destruction  of  tissue,  and  accom- 
panied with  comparatively  little  constitutional  disturbance.  The  general 
characters  of  the  wound  are  the  same,  especially  the  circular  shape,  and 
cup-like  excavation  or  scooped-out  appearance  of  the  ulcer.  There  is  less 
eversion  and  undermining  of  the  skin,  le.ss  oedema  and  pain,  and  the  sur- 
face of  the  wound  is  covered  with  a  pulpy,  ash-colored  slough,  instead  of 
the  putrid  clots  described  in  Guthrie's  vivid  account.  The  constitutional 
symptoms  of  hospital  gangrene  may  at  first  present  a  somewhat  sthenic 
type,  but  rapidly  change  into  those  of  a  profoundly  typhoid  and  adynamic 
condition,  the  patient  indeed  presenting  much  the  appearance  of  one  suffer- 
ing from  typhus  fever. 

The  mortality  from  hospital  gangrene  has  varied  in  different  epidemics. 
During  the  Peninsular  campaign,  the  death-rate,  according  to  Guthrie, 
was  20  to  40  per  cent.,  the  general  average  being  about  1  death  in  3  cases 
attacked.  In  the  Crimean  war,  the  mortality  in  uncomplicated  cases  was 
much  less,  while  in  the  experience  of  our  own  surgeons,  during  the  late 
M^ar,  the  number  of  deaths  was  comparatively  very  small.  The  causes  of 
death,  according  to  Prof  Jones,  may  be  classified  as  (1)  progressive  ex- 
haustion, (2)  hemorrhage,  (3)  entrance  of  air  into  veins,  (4)  opening  of 
large  joints,  (5)  formation  of  bed-sores  which  subsequently  become  gan- 
grenous, (6)  diarrhoea,  (t)  subcutaneous  disorganization  of  tissues  around 
the  original  wound,  (8)  mortification  of  internal  oi'gans,  (9)  direct  impli- 
cation of  vital  parts,  (10)  pyaemia,  (11)  phlebitis,  (12)  profuse  suppuration, 
necrosis,  etc. 

In  the  treatment  of  hospital  gangrene,  it  is  very  important  to  secure 
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good  ventilation  and  to  enforce  the  utmost  cleanliness.  Affected  patients 
should  be  at  once  segregated  (if  possible)  from  others,  and,  if  it  were  prac- 
ticable, it  would  be  better  that  each  person  attacked  should  be  placed  in  a 
separate  apartment  or  tent.  It  is,  indeed,  probable  that  a  certain  number 
of  the  milder  cases  would  get  well  under  simple  hygienic  treatment,  and 
the  risks  of  exposure  are  much  less  than  those  of  overcrowding;  as  a 
German  surgeon  (Prof.  Jungken)  has  somewhat  quaintly  put  it,  "It  is, 
after  all,  better  that  the  patient  should  shiver  a  little  in  a  cold  but  pure  air, 
than  that  he  should  die  in  a  warm  but  poisoned  atmosphere."  As  it  is 
certain  that  the  disease  may  be  communicated  by  means  of  sponges,  etc., 
the  greatest  precautions  should  be  taken  in  washing  and  in  dressing 
wounds.  The  ward  carriage  (Fig.  10),  or  some  similar  contrivance  for 
using  a  stream  of  running  water,  will,  in  these  eases,  be  found  of  great 
service.  The  adoption  of  Lister's  antiseptic  method  is  recommended  as  a 
prophylactic  measui'e  by  Nussbaum,  of  Munich. 

The  Local  Treatment  of  hospital  gangrene  is  now,  I  believe,  almost 
universally  regarded  as  of  the  highest  importance  ;  many  different  applica- 
tions have  been  employed,  varying  in  severity  from  the  actual  cautery 
down  to  simple  syrup,  or  buttermilk,  and  each  remedy  has  proved  occa- 
sionally successful.  The  oil  of  turpentine  is  highly  recommended  by  Prof 
Bartholow,  and  powdered  camphor  by  Netter  and  other  French  writers. 
Most  surgeons  arc  now  agreed  as  to  the  propriety  of  thoroughly  cauteriz- 
ing the  entire  surface  of  the  wound  once,  or  oftener  if  necessary  ;  and  to 
insure  thorough  cauterization,  it  is  necessary  first  to  remove  all  the  adhe- 
rent sloughs  with  forceps  and  scissors,  followed  by  rough  sponging.  The 
varieties  of  caustic  most  to  be  relied  upon  are,  I  think,  nitric  acid,  bro- 
mine, and  a  strong  solution  of  permanganate  of  potassium.  The  latter 
article  is  that  which  I  have  myself  employed,  in  the  proportion  of  5j  to  f 
of  water,  and  I  have  never,  as  yet,  been  disappointed  in  its  effect ;  it  is 
but  just,  however,  to  say  that  I  have  not  had  occasion  to  try  it  in  any 
cases  of  the  worst  form,  such  as  are  described  by  Guthrie.  The  perman- 
ganate has  been  favorably  reported  upon  by  Prof  Jackson,  Dr.  Hinkle, 
Dr.  Leavitt,  and  others.  Nitric  acid  seems  to  be  generally  preferred  by 
British  surgeons,  and  is  recommended  by  Prof  Jones,  and  by  the  authors  of 
the  "Manual  of  Military  Surgery,  prepared  for  the  use  of  the  Confederate 
States  Army,"  while  the  hot  iron  seems  to  be  preferred  by  the  French;  the 
latter  application  would  probably  be  the  best  in  cases  attended  with  hem- 
orrhage. Heiberg,  of  Christiania,  from  an  extended  experience  during  the 
Franco-German  war,  gives  a  preference  to  the  chloride  of  zinc.  Bromine, 
the  merits  of  which  were  first  announced,  during  our  war,  by  Dr.  Gold- 
smith, has  been  most  favorably  reported  upon  by  Drs.  Post,  Moses,  W. 
Thomson,  Herr,  and  many  others,  and  seems,  from  the  published  testimony 
in  its  favor,  to  be,  upon  the  whole,  the  best  caustic  which  has  yet  been 
proposed  for  these  cases.  The  wound  having  been  previously  cleansed,  the 
bromine  may  be  applied  undiluted,  or  in  solution  with  bromide  of  potas- 
sium, by  means  of  a  camel's-hair  brush,  or  a  sponge  or  mop,  attached  to  a 
stick,  or  by  means  of  a  glass  pipette  or  syringe  ;  as  the  application  is  very 
painful,  the  patient  should  be  first  brought  under  the  influence  of  ether  or 
chloroform.  Bromine  has  also  been  used  in  the  form  of  vapor  (the  surface 
to  be  acted  upon  being  protected  with  dry  lint,  upon  Avhich  is  placed  a 
cloth  dipped  in  pure  bromine,  and  the  whole  covered  with  oiled  silk),  and 
by  means  of  hypodermic  injection  at  the  circumference  of  the  sore.  (See 
Dr.  Brinton's  Report  to  Surgeon-General,  in  Am.  Journ.  of  Med.  Sciences, 
July,  1863,  p.  219.)  The  bromine  acts  by  producing  an  eschar,  upon  the 
separation  of  which  the  wound  will  usually  be  found  healthy  and  disposed 


FURUNCLE  OR  BOIL. 


423 


to  heal.  Until  the  sloug-h  separates,  the  wound  may  be  dressed  with  dilute 
liq.  sodaj  chlorinatis,  with  the  permanganate  of  potassium  (5j-Qj)>  oi"  simply 
with  water  dressing- ;  the  resulting  ulcer  is,  of  course,  to  be  treated  on 
general  principles. 

The  Constitulional  Treatment,  if  less  important  than  the  local,  is  still 
not  to  be  neglected.  Almost  all  surgeons,  with  the  exception  of  Boggie, 
have  agreed  in  recommending  a  tonic  and  stimulant,  rather  than  a  deple- 
tory, course  of  treatment.  The  milder  cases  require  scarcely  any  medi- 
cation, attention  to  the  state  of  the  secretions  being  all  that  is  neces- 
sary in  many  instances.  When  the  typhoid  condition  is  more  marked,  the 
mineral  acids  may  be  used  with  advantage ;  the  muriatic  acid  of  the  U. 
S.  Pharmacopoeia  may  be  given  in  five-drop  doses,  with  opium  and  oil  of 
turpentine,  every  three  or  four  hours,  as  is  done  in  cases  of  typhoid  and 
typhus  fever.  Opium  is,  of  all  single  remedies,  the  most  useful  in  this 
affection ;  it  may  be  given  quite  freely,  and  a  case  is  reported  by  Pick,  in 
which  gradually  increasing  quantities  of  laudanum  were  administered  for 
fifteen  days,  the  patient  taking  at  the  last  nearly  half  an  ounce  in  the 
twenty-four  hours.  Quinia  and  iron  (especially  in  the  form  of  the  muri- 
ated  tincture)  are  particularly  valuable  in  the  later,  though  they  may  be 
required  in  the  earlier,  stages  of  the  disease.  The  diet  should  consist  of 
nutritious  but  easily  digestible  articles  of  food,  such  as  milk  and  beef- 
essence,  and  on  the  first  manifestation  of  adynamic  symptoms  alcoholic 
stimulants  should  be  freely  administered. 

Amputation  may  be  occasionally  rendered  necessary  by  the  occurrence 
of  uncontrollable  hemorrhage  from  a  wound  which  has  been  attacked  by 
hospital  gangrene,  or  the  same  measure  may  be  required  at  a  later  period, 
on  account  of  the  extensive  destruction  of  tissue,  involving,  perhaps,  bones 
and  joints,  as  well  as  the  more  superficial  structui'es  of  the  part. 

It  is  said  that  hospital  gangrene  may  occur  as  an  idiopathic  affection, 
upon  an  unbroken  surface,  the  disease  then  beginning  as  a  vesicle  sur- 
rounded by  a  dusky  areola,  the  vesicle  ultimately  breaking,  and  leaving  a 
slough,  upon  the  separation  of  w^hich  the  characteristic  appearances  of  the 
affection  are  manifested ;  these  idiopathic  cases  are,  however,  at  least, 
extremely  rare,  and  in  those  which  have  been  reported,  it  may  be  fairly 
doubted  whether  some  excoriation  may  not  in  fact  have  existed,  though  so 
slight  as  to  have  escaped  observation. 

Furuncle  or  Boil  This  very  common  affection  consists  of  a  localized 

inflammation  of  the  skin  and  subcutaneous  areolar  tissue,  almost  invariably 
running  on  to  suppuration,  and  attended  by  the  formation  of  a  small  central 
slough,  which  is  popularly  called  the  core.  Boils  may  occur  at  any  age, 
and  in  any  part  of  the  body;  they  are,  however,  most  common  in  youth, 
and  are  generally  seen  on  the  nucha,  back,  or  gluteal  region.  They  are 
often  multiple,  frequently  come  out  in  successive  crops,  and  occasionally 
occur  epidemically — those  who  are  affected  being  usually  in  a  depressed 
state  of  health.  The  affection,  though  very  painful  and  annoying,  is  not 
commonly  attended  with  danger.  The  treatment  consists  in  improving 
the  general  health  by  attention  to  the  state  of  the  secretions,  and  by  the 
administration  of  tonics,  especially  quinia,  if  the  patient  be  debilitated. 
Yeast  is  a  favorite  domestic  remedy.  Arsenic  is  sometimes  of  benefit, 
given  in  small  doses,  and  continued  for  a  considerable  period.  The  liq. 
potassse  has  been  similarly  used  with  advantage,  and  the  celebrated  John 
Hunter,  who  suffered  much  from  boils,  declar(?d  that  he  had  cured  himself 
by  taking  the  carbonate  of  sodium.  The  local  treatment  should  vary  with 
the  circumstances  of  the  case.    If  the  boil  be  not  very  painful,  it  should  be 
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left  to  open  of  itself,  being  poulticed,  or  simply  protected  by  means  of  the 
ceratum  saponis.  spread  upon  a  piece  of  soft  buckskin  or  wash-leather. 
There  is  some  reason  to  believe  that  boils  are  less  apt  to  recur  if  left  to 
themselves,  than  if  too  actively  treated.  If,  however,  the  patient  be  in 
great  pain,  with  much  constitutional  disturbance,  the  surgeon  should  not 
hesitate  to  make  a  free  single  or  crucial  incision,  the  case  being  afterwards 
treated  as  one  of  abscess.  It  may  be  sometimes  possible  to  abort  a  boil  by 
purging,  and  by  the  application  of  tincture  of  iodine,  spirit  of  camphor 
(Simon),  or  mercurial  ointment  (Roth),  or  by  touching  the  vesicle  which 
usually  marks  the  point  of  central  slough  with  lunar  caustic,  a  solution  of 
corrosive  sublimate,  or  the  strong  aqua  ammonise.  Planat  recommends  the 
use  of  arnica,  both  as  an  internal  remedy,  and,  locally,  mixed  with  honey. 

Anthrax  or  Carbuncle.— A  carbuncle  may  be  regarded  as  an  aggra- 
vated form  of  boil.  It  usually  begins  as  a  vesicle,  surrounded  by  an  indu- 
rated, dusky  areola.  The  subcutaneous  tissue  sloughs  at  an  early  period, 
giving  the  part  a  peculiar,  boggy  feel,  before  the  skin  itself  gives  way.' 
The  skin  may  slough  merely  beneath  the  central  vesicle,  but,  if  the  car- 
buncle be  large,  numerous  apertures  will  be  formed,  arranged  in  a  cribri- 
form manner.  The  carbuncle  continues  to  spread,  reaching  its  height  in 
from  three  to  eight  days,  and  accompanied,  while  it  is  extending,  Avith  great 
pain  and  constitutional  disturbance.  The  average  diameter  of  carbuncles 
is  two  or  three  inches,  though  in  some  instances  they  attain  a  ver}^  much 
larger  size.  Sir  James  Paget  mentions  a  case  in  a  man  aged  eighty,  in 
which  the  carbuncle  measured  fourteen  by  nine  inches.  Carbuncles  arc 
usually  met  Avith  on  the  back  of  the  neck,  or  betAveen  the  shoulders,  but 
may  occur  in  any  portion  of  the  body.  They  are  most  frequent  in  the  male 
sex,  and  in  persons  in  advanced  life.  The  causes  of  carbuncle  are  obscure. 
The  affection  is  usually  met  Avith  in  those  Avho  are  enfeebled  by  age,  or 
Avorn  doAvn  by  overwork  or  privation,  and  is  sometimes  associated  with 
visceral  disease,  particularly  affections  of  the  kidneys,  or  diabetes.  The 
prognosis  should  ahvays  be  guarded :  though  the  large  majority  of  cases 
recover,  the  disease  is  ahvays  serious.  Death  may  occur  from  the'extension 
of  inflammation  to  an  important  organ,  as  the  brain  or  peritoneum,  from 
visceral  complication,  from  simple  exhaustion,  or  from  the  development  of 
erysipelas  or  pyremia. 

Treatment. — If  the  surgeon  be  called  at  an  early  stage,  it  may  be  possi- 
ble to  abort  the  disease,  by  opening  the  central  vesicle  and  applving  some 
caustic  agent,  such  as  the  nitrate  of  silver,  the  Vienna  paste,  or  a  strong 
solution  of  the  permanganate  of  potassium;  or  the  plan  proposed  bv  Dr. 
Physick  might  be  resorted  to,  and  a  blister  applied  over  the  Avhole  inflamed 
surface.  It  usually  happens,  hoAvever,  that  the  case  is  first  seen  Avhen  the 
bogginess  and  cribriform  ulceration  show  that  sloughing  of  the  areolar 
tissue  has  already  occurred.  Under  these  circumstances,  it  is  commonly 
advised  to  make  crucial  or  radiating  incisions,  deep  and  free,  so  as  to 
include  the  healthy  tissue  beyond  the  utmost  limits  of  the  disease.  Other 
surgeons  make  subcutaneous  incisions;  Avhile  others  again  rely  upon  the 
use  of  caustics,  applying  these  either  to  the  surface,  to  the  incision  wounds 
(Avhen  these  are  made),  or  around  the  circumference  of  the  carbuncle,  in 
the  form  of  caustic  arroAvs  {cauterisation  enfleches).    It  is  not  proved, 

1  Much  liglit  has  heen  thrown  upon  the  pathology  of  carbuncle  hy  Dr.  J.  Collins 
Warren,  who  descrihes  it  as  a  rapidly  spreading,  phlegmonous  inflammation,  or 
purulent  infiltration,  of  the  subcutaneous  areolar  tissue,  its  characteristic  appearance 
depending  on  the  anatomical  peculiarities  of  the  part  aff"ected.  {Columns  Adiposce, 
etc.,  p.  25.    Cambridge,  1881.) 
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however,  that  any  of  these  methods  are  effective,  either  in  limiting-  the 
extent  of  the  carbuncle,  or  in  shortening  its  duration.  It  is  possible  that 
incision  may,  in  the  early  stag-e  of  the  disease,  give  relief  from  pain,  but  it 
does  so  at  the  cost  of  considerable  loss  of  blood  ;  while  the  healing  of  the 
incision  wounds  themselves  imposes  an  additional  tax  upon  the  already 
overweighted  powers  of  the  patient.  In  most  cases  it  will  be  found  suffi- 
cient to  cover  the  carbuncle  with  a  piece  of  leather  or  thick  kid,  spread 
with  lead  plaster  or  soap  cerate,  a  central  aperture  being  left  for  the  escape 
of  the  slough.  Another  plan,  which  I  have  found  very  useful,  is  to  apply 
pressure,  as  suggested  by  O'Ferral,  by  means  of  strips  of  adhesive  plaster, 
beginning  at  the  circumference  and  laid  on  concentrically,  until  all  except 
the  central  portion  is  covered  A  ponltice  may  be  applied  over  all  if  there 
be  much  pain,  or  the  ulcerated  centre  of  the  carbuncle  may  be  simply 
dressed  with  Avet  lint.  The  extrusion  of  the  slough  is  much  assisted  by 
the  concentric  pressure  (which  is  not  at  all  painful),  and  may  be  further 
aided  by  the  use  of  forceps  and  scissors.  Dr.  Leitner,  of  Georgia,  accom- 
plishes the  same  purpose  by  the  application  of  a  cupping-glass.  When  the 
slough  has  come  away,  the  resulting  ulcer  should  be  treated  upon  general 
principles. 

The  constitutional  treatment  is  equally  simple.  In  the  milder  cases  a 
little  opium  may  be  required  as  an  anodyne,  and,  if  there  be  constipation, 
the  bowels  should  be  relieved  by  a  mild  laxative.  Should  the  tongue  be 
dry  and  covered  with  a  brownish  fur,  muriatic  acid,  in  combination  with 
laudanum  and  oil  of  turpentine,  may  be  usefully  administered.  At  a  later 
period,  quinia  and  the  tinct.  ferri  chloridi  will  come  into  play,  while  at  any 
stage,  if  there  be  delirium  or  other  nervous  complication,  camphor  and 
ammonia  may  be  given  with  advantage.  The  diet  should,  as  a  rule,  be 
mild,  but  nutritious,  consisting  of  such  articles  as  milk,  beef-essence,  soft- 
boiled  eggs,  etc.  Alcoholic  stimulus,  though  not  necessary  in  every  case, 
will  usually  prove  a  serviceable  adjunct  to  treatment,  and  is  often  impera- 
tively demanded,  especially  in  the  later  stages  of  the  affection. 

Facial  Carbuncle  Under  this  name  is  described,  by  British  sur- 
geons, a  malignant  carbunculous  affection,  which  attacks  chiefly  the  lips, 
and  which  presents  some  analogous  features  to  the  disease  known  in  France 
and  in  this  country  as  malignant  pustule.^  The  affection  is  a  ver}'  painful 
one,  and  frequ(;ntly  proves  fatal,  through  the  development  of  pyaemia.  Of 
45  cases  collected  by  Dr.  Lidell,  of  New  York,  only  five  terminated  in 
recovery.  The  treatment  consists  in  the  administration  of  stimulants,  and 
of  large  doses  of  quinia.  Local  measures  are  of  minor  importance,  but  an 
incision  may  be  required  to  relieve  tension  and  allow  the  exit  of  sloughs. 

Malignant  Pustule  (Pustule  Maligne,  Charbon)  This  affec- 
tion is  usually  communicated  by  inoculation,  from  direct  contact  with  the 
blood  or  other  fluids  derived  from  diseased  animals,  as  from  horned  cattle 
affected  with  the  murrain,  or  from  septic  material  conveyed  by  flies,  and 
is  said  to  have  occasionally  resulted  from  eating  the  flesh  of  such  animals, 
or  even  to  have  been  transmitted  through  the  n)edium  of  the  atmosphere. 

1  M.  Reverdin  niaii\tains.  in  an  elaborate  memoir  pnbli.shed  in  the  Archives  G<in£- 
rales  de  Mcdedne  for  June,  .Inly,  and  August,  1S70,  that  gravity  of  carbuncles  of 
the  face,  and  particularly  of  the  lips,  is  solely  due  to  the  frequent  occurrence  of  phle- 
bitis, which  may  cause  death  by  the  inflammation  spreading  to  the  sinuses  of  the  dura 
mater,  or  by  the  development  of  pyiBinia.  He  regards  the  affection  as  totally  distinct 
from  malignant  pustule,  and  recommends  early  and  free  incisions.  A  similar  view  is 
field  by  Dr.  Lidell,  and  has  been  recently  acceded  to  by  Sir  James  Paget. 
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The  affection  begins  a  day  or  two  after  inoculation,  as  an  itching-  red  spot 
followed  by  a  vesicle,  which  bursting  leaves  a  dry  brownish  eschar.  A 
fresh  crop  of  vesicles  next  appears  around  the  slough,  and  the  subcuta- 
neous tissue  becomes  involved,  forming  a  hard  swelling  to  which  the 
French  give  the  name  of  Bouton  or  Tumeur  Charbonneiise.  The  neigh- 
boring lymphatic  glands  often  become  secondarily  inflamed.  There  is  a 
good  deal  of  fever  and  of  constitutional  disturbance,  the  patient,  in  un- 
favorable cases,  rapidly  sinking  into  a  typhoid  state,  and  dying  with  the 
ordinaiy  signs  of  blood-poisoning.^  The  affection  is  said  by  Prof.  Gross 
and  other  American  writers,  to  be  intensely  painful,  but  Bourgeois  (one  of 
the  latest  French  authorities  on  the  subject)  speaks  of  tho  nljscnce  of  pain 
as  a  prominent  characteristic.  The  disease  may  be  distinguished  from 
carbuncle  by  the  fact  of  its  beginning  in  the  skin  and  only  involving  the 
subcutaneous  tissues  at  a  later  period,  and  by  the  almost  complete  absence 
of  suppuration.  The  treatment  consists  in  thorough  cauterization  with 
caustic  potassa,  either  Avith  or  without  previous  scarification,  according  to 
the  progress  which  the  disease  has  made  when  first  seen  ;  Prof.  Gross  and 
Dr.  Popper  recommend  total  excision.  The  constitutional  treatment  con- 
sists in  the  administration  of  concentrated  food  and  stimulus,  with  tonics, 
especially  quinia,  and  the  mineral  acids.  Cezard  recommends  the  use,  both 
internally  and  externally,  of  iodine  held  in  solution  by  means  of  iodide  of 
potassium,  looking  upon  this  drug  as  a  positive  antidote  to  the  poison  of 
the  disease,  while  Estradere  speaks  very  favorably  of  the  use  of  carbolic 
acid  both  internally  and  as  a  local  application.  Hypodermic  injections  of 
iodine  are  employed  by  Chipault  and  Richet,  and  those  of  carbolic  acid  by 
Trelat.    Romei  advises  the  external  use  of  corrosive  sublimate. 

Other  Gangrenous  Affections. — ^Yarious  forms  of  gangrene  are 
occasionally  met  with,  which  cannot  be  referred  to  any  of  the  diseases 
above  described.  Under  the  name  of  White  Gangrene  of  the  Skin,  is  de- 
scribed by  Quesnay,  Brodie,  and  others,  a  form  of  dry  gangrene,  in  which 
successive  patches  in  various  parts  of  the  body,  especially  the  neck,  arms, 
and  back,  undergo  mortification,  preserving  at  first  their  white  color,  but  be- 
coming subsequently  horny  and  straw-colored,  and  showing,  in  the  form 
of  red  streaks,  the  capillaries  filled  with  coagulated  blood.  After  the 
separation  of  the  sloughs,  the  ulcers  heal  without  difficulty.  Quesnay 
states  that  this  form  of  gangrene  is  due  either  to  arterial  obstruction,  or  to 
compression  or  paralysis  of  the  nerves  of  the  part.  The  treatment,  accord- 
ing to  Brodie,  is  rather  unsatisfactory.  In  one  case,  in  which  the  disease 
was  associated  with  irregular  menstruation,  the  sulphate  of  copper  was 
given  with  advantage.  Tonics  would  seem  to  be  usually  indicated,  and 
when,  as  in  one  of  Brodie's  cases,  and  in  one  quoted  by  Quesnay  from 
De  La  Peyronie,  the  disease  succeeds  an  affection  of  the  skin,  arsenic 
might  probably  be  advantageously  employed.  Cases  of  symmetrical  gan- 
grene are  reported  by  Raynaud,  Southey,  Dayman,  Mills,  Moore,  Finlav- 
son,  Fox,  Myers,  Warren,  and  other  surgeons,  and  are  believed  by  the  last- 
named  writer  to  be  due  to  some  irritation  of  the  vaso-motor  nerves,  caus- 
ing permanent  spasm  of  the  vessels  of  the  affected  part.  In  Myers's  case 
the  affection  was  associated  with  paroxysmal  hsemoglobinuria. 

A  curious  case  came  under  my  observation  at  Cuyler  Hospital,  in  which 
a  soldier,  noticing  a  painful  pimple  or  pustule  on  the  back  of  his  hand, 

»  Dr.  Gerald  Yeo  and  some  otliers  believe  that  the  disease  is  identical  with  that 
known  to  European  writers  as  Mycosis  Intestinal  is,  and  that  the  development  of  an  ex- 
ternal pustule  is  not  an  invariable  occurrence. 
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applied  to  the  "medical  officer  of  the  day,"  who  ordered  a  flaxseed  poul- 
tice; the  next  day  the  man  came  to  me  in  great  alarm,  with  a  black  dry 
slough  upon  his  hand,  exactly  the  size  and  the  shape  of  the  cataplasm  ; 
the  eschar,  Avhich  was  quite  deep,  separated  in  a  few  days,  and  the  remain- 
ing ulcer  healed  rapidh'  under  the  use  of  the  permanganate  solution. 


CHAPTER  XXI. 

ERYSIPELAS. 

Erysipelas'  is  an  acute  febrile  disease,  attended  by  a  peculiar  form  of 
inflammation,  which  affects  the  skin,  areolar  tissue,  and  mucous  or  serous 
membranes.  It  occurs  as  an  idiopathic  aft'ection,  or  as  a  complication  of 
a  wound,  being  called  in  the  latter  case  traumatic  erysipelas.  External 
erysipelas,  or  that  which  affects  the  skin  and  connective  tissue,  is  much 
more  common  than  the  internal  variety,  or  that  Avhich  attacks  the  mucous 
and  serous  membranes.  External  erysipelas  may  be  divided  into  the  sim- 
ple or  cutaneous,  the  phlegmonous  or  cellulo-cataneous,  and  the  cellular 
or  areolar,  which  is  often  spoken  of  as  diffuse  inflammation  of  the  areolar 
tissue. 

Causes  of  Erysipelas  These  may  be  divided  into  the  predisposing 

and  the  exciting.  Of  the  Predisposing  Causes,  some  relate  to  the  paiienVs 
own  condition,  and  others  to  the  circumstances  by  ivhich  he  may  be  sur- 
rounded. Among  the  former  may  be  enumerated  a  depressed  or  debili- 
tated state  of  the  system,  resulting  from  any  source,  such  as  chronic  visce- 
ral disease,  especially  of  the  kidneys  or  liver ;  diabetes ;  chronic  diarrhoea 
or  dysentery  ;  deprivation  of  food  ;  neglect  of  hygienic  rules  ;  intemperate 
habits ;  overwork,  etc.  Any  sudden  source  of  depression  may  act  as  a 
predisposing  cause  of  erysipelas ;  thus,  in  military  hospitals,  the  disease  is 
often  seen  to  follow  in  the  wake  of  secondary  hemorrhage.  Among  the 
surrounding  circumstances  Avhich  predispose  to  erysipelas  may  be  men- 
tioned ovei'crowding,  bad  ventilation  and  sewerage,  and  the  season  of  the 
year  and  the  state  of  the  atmosphere ;  it  is  notorious  that  erysipelas  is 
most  apt  to  occur  during  the  cold,  damp  weather  which  often  prevails 
about  and  after  the  vernal  and  autumnal  equinoxes.  The  principal  Ex- 
citing Causes  of  erysipelas  are  epidemic  influence,  contagion,  and  the  pre- 
sence of  a  wound. 

Symptoms  of  Erysipelas — 1.  Simple  or  Cutaneous  Erysipelas. — 
Constitutional  disturbance,  consisting  of  rigors,  headache,  nausea,  and  fever, 
may  precede  the  local  manifestations  for  one  or  two  days,  though  in  many 
instances  the  patient  is  not  conscious  of  any  marked  indisposition,  until  the 
appearance  of  the  rash  or  cutaneous  inflammation.  In  traumatic  erysipelas, 
the  locality  of  the  rash  will  be  determined  by  the  position  of  the  wound ; 

^  The  usual  derivation  given  for  this  word  is  from  the  Greek  Ifua)  (I  draw)  and  TrsXa? 
(near) ;  others,  however,  prefer  to  derive  it  from  Ipyfljjof  (red)  and  weXoj  (livid).  (See, 
upon  this  subject,  a  note  to  Mr.  DeMorgan's  article  in  Holmes's  Si/st.  of  Surgery,  2d 
edit.,  vol.  i.  p.  207,  and  Dr.  Still6's  article  in  the  International  Encijclopcedia  of  Surgery, 
vol.  i.  p.  161.) 
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in  the  idiopathic  variety,  though  the  disease  may  appear  on  any  part  of  the 
body,  it  is  most  frequently  seen  upon  the  face  (especially  about  the  nose, 
ears,  and  eyelids),  next  upon  the  legs,  and  more  rarely  upon  the  trunk. 
The  eruption  appears  as  a  red  spot,  rapidly  spreading  into  a  larg-e  patch, 
with  pretty  well-defined  margins;  somewhat  elevated;  of  a  bright  ros}^  hue, 
disappearing  under  pressure;  with  a  smooth,  glazed,  shining  surface,  and 
attended  with  a  tingling  and  burning  sensation.  Except  in  the  mildest 
cases,  vesicles  appear  on  the  affected  part,  containing  serum,  which  at  first 
is  clear,  but  soon  becomes  turbid,  these  vesicles  eventually  drying  into 
brownish  scabs.  The  eruption  of  simple  erysipelas  lasts  (as  a  rule)  but 
four  clays  in  the  same  part:  it  nvAj,  however,  spread  to  adjacent  parts,  or 
may  break  out  in  an  entirely  difllerent  region  of  the  body,  the  affection  in 
these  cases  constituting  respectively  the  erysipelas  ambnlans,  and  the 
erysipelas  erraticuvi  of  the  older  writers.  As  the  eruption  fades,  the 
swelling  subsides,  the  margins  lose  their  definition,  and  the  skin  assumes 
a  dry  and  somewhat  wrinkled  appearance.  The  constitutional  symptoms 
are  rather  aggravated  than  diminished  by  the  appearance  of  the  eruption, 
the  period  of  defervescence  usually  coinciding  with  that  of  the  decline  of 
the  local  phenomena. 

2.  Phlegmonous,  or  Cellulo-cutaneous  Erysipelas. — In  this  form  of  the 
affection  both  the  local  and  general  symptoms  are  more  marked.  The  in- 
flammation involves  the  subcutaneous  connective  tissue  as  well  as  the  skin, 
the  swelling  being  greater,  the  color  darker,  the  vesications  larger,  and  the 
pain  more  intense  than  in  the  simple  variety.  These  signs  continue 
gradually  increasing  up  to  the  sixth  or  eighth  day,  when  resolution  may 
commence,  or,  as  is  very  apt  to  happen,  suppuration  and  extensive  slough- 
ing of  the  areolar  tissue  take  place ;  the  part,  from  being  hard  and  tense, 
now  becomes  soft  and  boggy;  the  skin,  at  first  deeply  congested,  becomes 
pale  in  spots,  and  then  black,  and  quickly  falls  into  a  state  of  moist  gan- 
grene. The  constitutional  symptoms,  which  may  appear  in  the  beginning 
to  be  of  a  somewhat  sthenic  character,  rapidly  degenerate  into  those  of  a 
typhoid  type,  and  death  may  occur  from  exhaustion,  hectic,  diarrhoea,  or 
pyaemia.  This  form  of  erysipelas  is  that  which  most  often  occurs  in  con- 
nection with  wounds,  simply  because  in  such  cases  the  deeper  planes  of 
fascia  are  usually  opened,  and  thus  exposed  to  the  influence  of  the  disease. 

Under  the  name  of  oedematous  erysipelas  is  described  a  modification  of 
the  phlegmonous  form  of  the  disease,  which  is  chiefly  met  with  in  the  legs, 
and  about  the  genital  organs  of  old  or  feeble  persons.  Both  the  local  and 
general  symptoms  are  less  marked  than  in  ordinary  phlegmonous  ervsi- 
pelas,  but  there  is  a  considerable  effusion  of  lymph  and  serum,  solid  oedema 
sometimes  persisting,  and  giving  the  part  the  appearance  of  Scleroderma, 
or  Elephantiasis  of  the  Arabs. 

3.  Cellular  Erysipelas  {Diffuse  Inflammation  of  the  Areolar  Tissue). 
—The  former  name  is  preferable,  as  there  may  be  a  diffuse  inflammation 
of  the  connective  tissue  unconnected  with  the  erysipelatous  influence  (see 
page  412).  In  this  variety  of  the  affection  there  is  great  swelling,  tension, 
and  pain,  but  comparatively  little  redness.  The  disease  extends  rapidly 
and  widely,  sometimes  from  a  wound,  but  at  other  times  beginning  at  a 
distance  from  the  point  of  injury.  Suppuration,  sometimes  attended  with 
emphysematous  crackling,  occurs  about  the  fourth  dav,  or  even  earlier,  and 
the  skin  quickly  falls  into  a  state  of  gangrene.  This  aflection  mav  also 
attack  the  deep  planes  of  connective  tissue,  as  in  the  pelvis  or  anterior 
mediastinum.  The  constitutional  symptoms  are  of  a  profoundlv  tvphoid 
type,  death  sometimes  occurring  on  the  second  or  third  day  of  the  disease. 

4.  Traumatic  Erysipelas  is  attended  with  changes  in  the  condition  of 
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the  wound  itself.  The  edges  become  flabby,  and  the  neighboring-  tissues 
oedematous.  A  thin  sanious  fluid  replaces  the  ordinary  healthy  pus,  the 
granulations  become  pale  and  shining,  and  the  healing  process  is  arrested; 
recent  adhesions  may  even  be  broken  down  and  absorbed.  A  sensation  of 
weight  and  heat,  with  great  pain,  may  precede  by  several  hours  the  de- 
velopment of  the  characteristic  eruption. 

5.  Erysipelas  of  Mucous  Membranes. — The  parts  most  usually  aff'ected 
are  the  fauces,  pharynx,  and  larynx.  Beginning  in  the  fauces,  w^iich  are 
swollen  and  deeply  red,  the  uvula  being  markedly  oedematous,  the  disease 
may  spread  to  the  larynx,  giving  rise  to  a  croupy  cough,  dyspnoea,  aphonia, 
and  sometimes  death  from  oedema  of  the  glottis.  At  a  later  jjeriod  fatal 
consequences  may  result  from  extension  of  the  disease  to  the  bronchi  or 
lungs,  from  sloughing  of  the  part,  or  from  the  development  of  pysemia. 
This  variety  of  erysipelas  is  considered  peculiarly  contagious.  Dr.  Good- 
hart  believes  certain  cases  of  the  affection  known  as  "  Surgical  Kidney"  to 
be  really  examples  of  erysipelas  affecting  the  kidney  and  urinary  tract. 

6.  Erj/sipelas  of  Serous  Membranes. — This  is  chiefly  met  with  in  the 
arachnoid  and  peritoneum,  the  former  being  secondarily  affected  in  cases 
of  erysipelas  of  the  scalp,  or  of  injuries  in  the  cranial  region,  and  the  latter 
in  cases  of  injury  of  the  abdomen  or  pelvis,  or  after  various  operations, 
such  as  herniotomy,  ovariotomy,  etc.  The  symptoms  are  those  of  inflam- 
mation of  the  affected  parts,  with  the  general  evidences  of  a  profoundly 
typhoid  condition. 

Diagnosis  of  Erysipelas. — Simple  erysipelas  may  be  distinguished 
from  erythema,  by  the  fact  that  the  latter  occurs  in  patches  of  various  size, 
which  have  no  particular  tendency  to  spread,  are  not  elevated,  and  are  unac- 
companied by  the  formation  of  vesicles.  The  marked  constitutional  dis- 
turbance also  is  absent  in  erythema.  From  scarlet  fever  the  diagnosis 
may  be  made  by  observing  the  circumscribed  character  of  the  erysipelatous 
eruption,  its  well-defined  margin,  the  tenseness  and  glazed  appearance  of 
the  surface,  and  the  presence  of  vesicles.  There  is  a  peculiar  inflammation 
of  the  skin  which  results  from  contact  with  the  poison  sumach  (Rhus  radi- 
cans,  Rhus  toxicodendron),  which  is  almost  identical  in  appearance  with 
erysipelas ;  the  diagnosis  can  only  be  made  by  the  history,  and  by  the  in- 
variably mild  course  of  the  former  affection,  which,  moreover,  is  not,  I 
believe,  contagious.  Phlegmonous  erysipelas  may  be  distinguished  from 
oi'dinary  inflammation  by  the  greater  extent  of  surface  involved,  by  the 
absence  of  any  tendency  to  point,  by  the  rapidity  of  its  course,  and  by  the 
asthenic  type  of  the  constitutional  symptoms.  From  phlebitis,  it  may  be 
distinguished  by  the  hard,  cord-like  condition  of  the  vein,  and  the  absence 
of  general  redness  in  that  affection :  and  from  angeioleucitis,  by  the  fact 
that  in  that  disease  the  redness  and  pain  are  confined  to  the  course  of  the 
lymphatics  and  their  neighboring  glands.  Cellular  erysipelas  may  be 
distinguished  from  common  diffuse  inflammation  of  the  connective  tissue, 
by  the  even  greater  rapidity  of  the  course  of  the  former  disease,  and  by  the 
more  asthenic  type  of  its  general  symptoms.  Erysipelas  of  the  fauces  or 
larynx  may  be  distinguished  from  ordinary  inflammation  of  those  parts, 
by  the  dusky  redness  exhibited  in  the  former  affection,  and  by  the  generally 
typhoid  condition  of  the  patient.  Moreover,  the  manifestation  of  erysipelas 
on  the  cutaneous  surface  will  usually  throw  light  upon  the  diagnosis. 
From  diphtheria,,  erysipelas  of  the  throat  may  be  distinguished  by  the 
greater  degree  of  constitutional  disturbance,  and  by  the  absence  of  exuda- 
tion. Erysipelas  of  the  arachnoid  or  peritoneum,  can  only  be  distinguished 
from  common  arachnitis  or  peritonitis,  by  the  primarily  typhoid  character 
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of  the  constitutional  symptoms  in  the  former  affections.  The  presence  of 
delirium  is  a  very  frequent  accompaniment  of  erysipelas  of  any  form  which 
affects  the  scalp,  and  must  not  be  considered  as  in  itself  any  evidence  of 
meningeal  complication. 

Prognosis  The  prognosis,  in  any  case  of  erysipelas,  depends  chiefly 

upon  the  form  which  the  disease  assumes,  the  locality  of  the  part  attacked, 
and  the  constitutional  condition  of  the  patient.  Simple  erysipelas  is  usu- 
ally a  mild  affection,  and,  in  the  large  majority  of  instances,  terminates  in 
recovery ;  if,  however,  it  involve  the  scalp,  or  the  abdominal  wall,  there 
will  be  a  risk  of  transference  to  the  arachnoid  or  peritoneum  ;  if  the  face  be 
affected,  it  may  spread  to  the  fauces  or  larynx ;  while,  if  there  be  serious  vis- 
ceral disease,  especially  of  the  kidney,  the  slightest  attack  of  erysipelas  will 
be  likely  to  prove  fatal.  Parinaud  has  collected  eight  cases,  including  two 
observed  by  himself,  in  which  facial  erysipelas  has  been  followed  by  atroph}^ 
of  the  optic  nerve.  Phlegmonous  and  cellular  erysipelas  are  always  very 
serious  affections.  In  the  head,  abdomen,  and  lower  extremities,  they  are 
particularly  apt  to  prove  fatal,  extensive  sloughing  in  the  latter  situation 
sometimes  laying  bare  the  bones  and  opening  the  articulations.  Faucial 
and  laryngeal  erysipelas  sometimes  prevail  in  an  epidemic  form,  and  have 
occasionally,  under  the  name  of  "  black  tongue,"  produced  frightful  ravages 
in  certain  regions  of  our  country.  Finally,  erysipelas  in  any  form  is  a 
serious  disease  in  new-born  children,  in  ver\^  old  persons,  and  in  women  in 
the  puerperal  state. 

Treatment  A  great  deal  may  be  done  to  prevent  the  development 

and  spread  of  erysipelas.  For  this  purpose,  hospital  wards,  or  the  apart- 
ments occupied  by  sick  or  wounded  persons,  should  be  well  ventilated  and 
scrupulously  clean.  All  excreta  and  soiled  clothing  should  be  promptly 
removed,  and  particular  attention  should  be  given  to  the  sewerage ;  the 
presence  of  a  foul  drain  has  not  seldom  proved  the  starting-point  of  a  local 
epidemic  of  erysipelas.  Some  years  ago  erysipelas  prevailed  in  my  wards 
in  the  University  Hospital,  and  was  finally  accounted  for  by  discovering 
that  a  cellar  had  been  neglected,  and  contained  a  great  deal  of  rubbish  that 
should  have  been  removed.  As  soon  as  the  cellar  was  cleaned,  the  ery- 
sipelas disappeared.  As  the  disease  can  be  unquestionably  propagated  by 
direct  inoculation,  precautions  should  be  taken  against  the  transference  of 
morljid  material  from  one  patient  to  another.  The  washing  of  wounds 
should,  if  possible,  be  effected  with  a  stream  of  running  water  ;  if  this  be 
impracticable,  each  patient  should,  at  least,  be  provided  with  his  own  basin 
and  sponge ;  the  dressings  should  be  of  such  a  nature  that  they  can  be 
frequently  renewed,  and  they  should,  therefore,  be  as  simple  and  as  inexpen- 
sive as  possible.  Disinfectants,  such  as  the  chlorine  preparations,  the  per- 
manganate of  potassium,  carbolic  acid,  or  bromine,  may  be  placed  in  various 
portions  of  the  room,  or  may  be  employed  in  the  dressings.  Personal  clean- 
liness on  the  part  of  nurses  and  dressers  should  be  rigidly  enforced,  and 
the  latter  should  not  be  allowed  to  come  directly  from  the  post-mortem  or 
dissecting-rooms  to  engage  in  their  ward,  duties.  The  surgeon  himself 
should  exercise  similar  precautions,  and,  as  there  is  an  undoubted  connec- 
tion between  erysipelas  and  certain  forms  of  puerperal  fever,  should,  while 
attending  cases  of  the  former  affection,  if  possible,  temporarilv  decline 
engaging  in  obstetric  practice.  On  the  first  appearance  of  a  case  of  ery- 
sipelas in  a  surgical  ward,  the  affected  patient  should  be  isolated,  and  disin- 
fectant measures  resorted  to,  in  order  to  prevent  the  further  spread  of  the 
disease. 
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The  Curative  TreatmeM  of  erysipelas  may  be  divided  into  the  constitu- 
tional and  the  local  treatment. 

1.  Constitutional  Treatment. — In  simple  or  cutaneous  erysipelas,  very 
little  medication  is,  as  a  rule,  required.  If  the  patient,  as  is  usually  the 
case,  be  constipated,  with  a  furred  tong-ae,  a  mercurial  purg-e  may  be  ad- 
ministered. Emetics  are  often  recommended,  but  unless  it  be  known  that 
the  stomach  contains  some  irritating  material,  they  are,  I  believe,  as  un- 
necessary as  they  are  disagreeable  ;  their  reputation  is  probably  derived 
from  their  known  efficiency  in  those  cases  of  erythema  which  result  directly 
from  the  use  of  certain  articles  of  food.  As  a  cathartic,  two  or  three  grains 
of  blue  mass  may  be  given,  to  be  followed,  in  the  course  of  twenty-four 
hours,  by  a  dose  of  castor  oil  or  a  Seidlitz  powder.  If  there  be  much  heat 
of  skin,  neutral  mixture  may  be  given,  combined  with  camphor-water  if 
the  nervous  symptoms  are  at  all  prominent.  Anorexia  will  usually  indi- 
cate the  propriety  of  abandoning  solid  food,  for  which  milk  with  lime- 
water,  and  beef-essence,  may  be  substituted,  in  small  quantities  and  at 
frequent  intervals.  In  most  cases,  at  least  as  met  with  in  hospitals,  a  small 
quantity  of  alcoholic  stimulus  may  be  serviceably  directed,  but  there  is 
seldom  occasion  to  give  large  quantities,  four  or  five  fluid-ounces  of  wine, 
or  two  or  three  of  brandy,  in  the  course  of  the  day,  being  usually  quite 
sufficient.  Most  cases  of  cutaneous  erysipelas  will  run  a  satisfactory 
course  under  the  above  simple  mode  of  treatment.  If,  however,  the  sur- 
geon wishes  to  do  more,  there  can  be  no  objection  to  giving  the  muriated 
tincture  of  iron,  which  is  a  remedy  of  undoubted  value  in  the  phlegmonous 
form  of  the  disease,  and  which  may  be  conveniently  combined  with  the 
solution  of  acetate  of  ammonium.  The  sulphites  and  hyposulphites  have 
been  rather  extensively  used  in  erysipelas,  and  have,  with  some  surgeons, 
acquired  a  reputation,  which  is,  I  believe,  due  more  to  the  natural  tendency 
of  this  form  of  the  disease  to  spontaneous  recovery,  than  to  any  curative 
virtue  of  the  remedies  themselves.  In  phlegmonous,  and  in  cellular  ery- 
sipelas, the  patient  may  be  put  at  once,  after  attention  to  the  state  of  his 
bowels,  upon  the  use  of' the  muriated  tincture  of  iron,  which  must  be 
believed,  from  published  experience,  to  exercise  a  controlling  influence  over 
the  course  of  the  disease.  This  remedy,  which  was  first  brought  promi- 
nently to  the  notice  of  the  profession  in  1851,  by  Dr.  G.  Hamilton  Bell,  of 
Edinburgh,  may  be  given  in  large  doses — as  much  as  twenty  or  thirty 
minims — every  three  or  four  hours,  or  even  every  hour  if  the  urgency  of 
the  case  require  it  it.  Quinia  is  another  drug  which  may  be  usefully  em- 
ployed, particularly  in  the  later  .stages  of  the  disease.  Free  stimulation 
may  be  employed  in  these  cases  from  the  very  outset,  and  as  the  symp- 
toms assume  more  and  more  a  typhoid  aspect,  carbonate  of  ammonium 
and  oil  of  turpentine  may  be  properly  added  to  the  remedies  previously 
employed.  A  complication  which  demands  special  attention,  is  the  su- 
pervention of  arachnitis,  of  peritonitis,  or  of  erysipelatous  laryngitis.  In 
the  case  of  arachnitis,  benefit  may  be  expected  from  free  purgation  and 
the  use  of  turpentine  enemata.  If  coma  occur  under  these  circumstances, 
Dr.  Copland  recommends  a  full  dose  of  calouK;!  and  camphor,  followed  by 
an  electuary  of  castor  oil  and  oil  of  turpentine,  placed  upon  the  back  of  the 
tongue,  and  repeated  from  time  to  time  until  purging  is  begun.  Enemata 
may  then  be  used  as  adjuvants,  and  blisters  applied  to  the  nucha  and 
thighs,  as  derivatives.  In  erysipelatous  peritonitis,  opium  is  the  remedy 
most  to  be  relied  upon.  If  the  disease  attack  the  air-passages,  the  greatest 
risk  is  from  oedema  of  the  glottis ;  here  (beside  the  local  measures  which 
will  be  presently  alluded  to)  a  cautious  trial  may  be  given  to  antimony 
in  combination  with  opium,  the  latter  remedy  serving  to  counteract  the 
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spasmodic  tendency  which  almost  always  exists  in  laryngeal  alfections. 
If  the  dyspnoea,  however,  should  increase,  no  time  should  be  lost  in  resort- 
ing to  laryngotomij ;  the  oedema  does  not  extend  below  the  vocal  cords  in 
these  cases,  and  hence  this  operation  is  preferable  to  that  of  opening-  the 

2.  Local  Treatment.— Iha  local  treatment  of  erysipelas  is  almost  as 
important  as  the  constitutional.    Very  various  applications  have  been  used 
in  these  cases,  and  each,  at  least  in  simple  erysipelas,  often  with  apparent 
success.    It  must  not  be  forgetten,  however,  that,  as  pointed  out  by  Vel- 
peau,  the  duration  of  the  eruption  in  one  spot  is  limited  to  four  days,  and 
that  in  many  instances  no  other  part  may  become  afiTected.    In  this,  as  in 
many  other' diseases,  a  knowledge  of  the  natural  history  of  the  affection 
may* tend  to  shake  our  faith  in  the  curative  power  of  the  remedies  employed. 
With  regard  to  local  applications  in  erysipelas,  a  good  general  rule  is  given 
by  Dr.  Reynolds,  viz.,  to  avoid  anything  which  shall  expose  the  skin  to 
variations  of  temperature,  or  which  shall  interrupt  its  natural  function. 
Hence  cold  applications  and  oily  or  unctuous  substances  should  not  be 
employed.    In  simple  or  cutaneous  erysipelas,  if  the  affected  patch^  be 
small,  it  may  be  sufficient  to  keep  it  well  dusted  with  rice  flour,  toilet 
powder,  oxide  of  zinc,  or  even  common  wheat  flour.    If  the  patch  be 
large,  particularly  if  a  limb  l)e  the  part  aff'ected,  and  generally  in  hospital 
practice,  it  will  be  better  to  cover  the  whole  seat  of  eruption  with  carded 
cotton,  loosely  applied;  the  cotton  excludes  the  atmosphere  and  keeps  the 
part  in  a  kind  of  continuous  vapor  bath.    In  cases  in  which  the  tension  of 
the  part  is  very  great,  and  which  approach,  in  character,  to  the  phlegmonous 
form  of  the  disease,  warm  fomentations,  such  as  chamomile  or  hop  poul- 
tices, may  be  substituted  for  the  simpler  applications.    Various  other 
articles  are  recommended  by  surgical  writers,  particularly  collodion,  sul- 
phate of  iron,  tincture  of  iodine,  nitrate  of  silver,  and,  recently,  nitrate  of 
lead.    Bromine  in  the  form  of  vapor,  applied  as  described  in  speaking  of 
hospital  gangrene,  was  somewhat  extensively  ixsed  during  our  late  war, 
and  with  alleged  advantage.    The  nitrate  of  silver,  which  was  first  recom- 
mended in  this  affection  by  Higginbottom,  is  used  in  the  form  of  a  very 
strong  solution  (one  part  to  three),  and  is  applied,  after  thoroughly  cleansing 
the  part,  "  two  or  three  times  on  the  inflamed  surface  and  beyond  it,  on  the 
healthy  skin,  to  the  extent  of  two  or  three  inches."    Another  plan,  if  an 
extremity  is  affected,  is  to  apply  the  caustic  in  a  broad  band,  entirely  around 
the  limb,  a  few  inches  above  the  seat  of  inflammation.    The  spread  of  the 
eruption  certainly  seems,  in  some  cases,  to  be  arrested  by  the  caustic  appli- 
cation thus  made,  but  perhaps  not  oftener  than  it  would  have  been  spon- 
taneously arrested  at  the  same  point,  had  the  treatment  not  been  employed. 
In  phlegmonous  erysipelas  more  active  mciasures  are  required.     In  the 
early  stages  benefit  may  be  derived  from  making  numerous  jninctures  with 
the  point  of  a  sharp  lancet,  as  advised  by  Sir  R.  Dobson;  these  may  be 
frequently  repeated,  and  act  by  relieving  tension  and  promoting  resolution. 
If  these  fail,  or  if  the  case  be  first  seen  at  a  later  stage,  when  the  brawny 
feeling  of  the  surface  indicates  impending  suppuration  of  the  subcutaneous 
areolar  tissue,  incisions  from  one  to  two  inches  long,  and  two  or  three 
inches  apart,  should  be  made  over  the  inflamed  surface,  in  the  general 
direction  of  the  subjacent  muscular  fibres.    These  incisions,  which  should 
extend  through  the  superficial  fascia,  were  first  popularized  by  Copland 
Hutchison.    They  gape  pretty  widely,  owing  to  the  great  distention  and 
swelling  of  the  part,  their  edges  presenting  a  gelatinous  appearance  from 
the  infiltration  of  serum  and  lymph,  and  soon  breaking  down  into  pus 
mingled  with  shreds  of  disintegrated  tissue.    If  the  hemorrhage  -from 
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these  incisions  be  troublesome,  they  should  be  stuffed  with  scraped  lint 
until  the  bleeding  has  ceased.    South  advises  that  the  incisions  should  be 

arranged  in  the  form  of  a  lozenge,  thus  I  j  I ,  the  greatest  relief  from 

tension  being  thus  obtained  with  the  least  destruction  of  tissue.  At  a 
still  later  stage,  when  brawniness  has  given  place  to  bogginess,  showing 
that  sloughing  of  the  subcutaneous  tissues  has  already  occurred,  free  and 
deep  incisions,  three  or  four  inches  long,  may  be  required,  in  order  to  pre- 
vent gangrene  of  the  skin,  and  to  afford  an  exit  for  sloughs,  the  separation 
of  which  may  be  hastened  by  means  of  forceps  and  scissors.  Warm 
fomentations  should  be  constantly  applied,  and  antiseptics  may  be  freely 
used,  not  only  in  the  dressings,  but  injected  among  the  tissues  by  syringing. 
When  the  suppuration  is  very  profuse,  the  fomentation  may  be  omitted, 
the  part  being  simply  covered  with  lint  and  charpie,  tow,  oakum,  or  carded 
cotton,  the  now  relaxed  tissues  being  supported  by  the  gentle  pressure  of  a 
bandage.  The  abscesses,  sinuses,  and  ulcers  which  are  left  after  phleg- 
monous erysipelas,  are  to  be  treated  on  the  principles  laid  down  in  the  last 
chapter.  Cellular  erysipelas  requires  the  same  local  treatment  as  the 
phlegmonous  form  of  the  disease  ;  the  incisions  should  be  made  even  earlier 
and  more  freeh*  than  in  that  variety,  on  account  of  the  greater  rapidity 
with  which  sloughing  of  the  connective  tissue  occurs  under  these  circum- 
stances. In  certain  localities,  as  in  the  orbit,  the  scalp,  and  the  scrotum, 
early  incisions  are  particularly  imperative.  In  the  orbit,  the  incisions  are 
to  be  made  by  everting  the  lids,  and  pushing  the  blade  of  a  lancet  or  bis- 
toury, held  flatwise,  through  the  conjunctiva,  between  the  eyeball  and 
orbital  walls;  in  the  scalp,  crucial  incisions  are  the  most  effective;  while  in 
the  scrotum,  a  single  free  incision  on  either  side  of  the  raphe  will  usually 
be  all  that  is  necessary. 

Erysipelatous  arachnitis  may  be  met  by  the  application  of  cold  to  the 
scalp — the  only  form  of  erysipelas,  I  believe,  in  which  the  use  of  cold  is 
admissible.  In  erysipelatous  peritonitis,  the  whole  abdomen  should  be 
covered  with  a  warm  hop  poultice.  If  erysipelas  attack  the  fauces,  a  strong 
solution  of  nitrate  of  silver,  or  the  muriated  tincture  of  iron,  may  be  freely 
applied  with  a  sponge  or  camel's-hair  brush;  while  in  erysipelatous  laryn- 
gitis, before  resorting  to  laryngotomy,  a  trial  should  be  given  to  free  scari- 
fication of  the  glottis,  and  of  as  much  of  the  larynx  as  can  be  reached, 
followed  by  the  inhalation  of  steam,  and  the  free  application  of  a  solution  of 
nitrate  of  silver  (5j-f§J)-  The  scarification  may  be  effected  with  a  probe- 
pointed  curved  bistoury  wrapped  with  adhesive  plaster,  or,  more  con- 
veniently, with  an  ordinary  hernia-knife.  Should  the  patient  survive  the 
first  risks  of  the  disease,  the  inevitable  sloughing  will  require  the  use  of 
detergent  gargles  (especially  such  as  contain  chlorine  or  bromine),  to 
obviate  the  fetor  and  diminish  the  risk  of  secondary  blood-poisoning. 

In  a  case  of  traumatic  erysipelas,  if  the  disease  appear  to  originate* 
directly  from  the  \vound,  it  would  be  proper  to  apply  to  the  latter  some 
disinfectant,  such  as  a  solution  of  bromine  with  bromide  of  potassium,  in 
hope  that  the  disease  might  thereby  be,  if  not  arrested,  at  least  favorably 
modified  in  its  course.  Hirschberg,  of  Berlin,  recommends  in  these  cases 
hypodermic  injections  of  a  two-per-cent.  solution  of  carbolic  acid. 
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CHAPTER  XXII. 

FYJEMIA. 

Pyemia  (in  the  sense  in  which  the  term  is  used  in  this  work)  is  a  pecu- 
euliar  morbid  condition  resulting  from  the  absorption  of  septic  material, 
and  usually  accompanied  by  the  formation  of  puriform  collections  in  various 
tissues  and  organs  of  the  body. 

Virchow,  to  whose  labors  we  are  greatly  indebted  for  our  knowledge  of 
the  pathology  of  this  disease,  distinguishes  several  forms  of  blood-poison- 
ing, which  are  usually  classed  together  as  pyajmia,  and  proposes  the  names 
IcJiorrhsemia,  Septhsemia,  and  SejMcsemia,  for  that  variety  which  results 
from  the  absorption  of  putrid  material  from  wounds,  and  is  not  accompa- 
nied by  the  development  of  those  puriform  collections  which  the  older  sur- 
geons called  "  metastatic  abscesses,"  and  the  formation  of  which  he  believes 
to  be  invariably  due  to  plugging  of  the  capillary  vessels  by  fragments  of 
disintegrated  venous  coagula.  A  similar  distinction  is  made  by  many  of 
the  most  eminent  French  surgeons,  who  differentiate  between  what  they 
purulent  diudi  putrid  infection,  and  Dr.  Lidell,  one  of  the  more  recent 
American  authors  on  the  subject,  is  disposed  to  limit  the  term  Pysemia  to 
those  cases  which  are  connected  with  pre-existing  suppuration,  and  to 
apply  the  term  Si^epthsemia  to  the  forms  of  blood-poisoning  which  occur  in 
connection  with  traumatic  and  hospital  gangrene,  dissection  wounds,  etc. 
Prof.  Van  Buren,  too,  teaches  that  septhiemia  is  a  distinct  and  well-defined 
malady,  due  to  the  absorption  of  .a  definite  and  peculiar  poison.  While  it 
is  quite  possible  that  further  experience  and  more  accurate  investigation 
may,  at  some  future  time,  enable  us  to  separate  and  classify  different  varie- 
ties of  septic  poisoning,  to  recognize  their  several  sources,  and  to  distin- 
guish the  courses  which  they  severally  pursue,  I  cannot  but  think,  with 
Verneuil,  that  in  the  present  state  of  science,  it  is  more  practically  useful, 
as  it  is  certainly  more  CQnvcnient,  not  to  aim  at  these  theoretical  refine- 
ments, but  to  use  the  word  pyemia  (as  has  been  done  in  the  definition 
given  above)  as  a  generic  term,  embracing  one  or  more  morbid  systemic 
conditions — and  to  study  such  condition  or  conditions  as  parts  of  one  dis- 
ease, considering  successively  its  pathological,  clinical,  and  therapeutical 
relations,  with  the  light  afforded  by  observation  and  experience. 

Nomenclature — The  fact  has  long  been  known  that  patients  who 
have  received  injuries  (especially  of  the  head,  or  of  the  long  bones),  or  who 
have  undergone  operations,  may  die  from  inflammation  or  suppuration  in 
widely  diff"erent  parts  of  the  body  and  various  names  have  been  suggested 
by  surgeons,  expressive  of  the  theories  adopted  to  account  for  these  phe- 
nomena. Pysemia  or  Pi/ohemia  (meaning  literallv  purulent  blood)  was 
the  name  proposed  by  Piorry,  in  the  early  part  of  this  century,  and  has 

'  See  Dr.  Wm.  Thompson's  "  Historical  Notices  of  the  Occurrence  of  Inflammatory 
Affections  of  the  Internal  Organs  after  External  Injuries  and  Surgical  Operations'' 
(reprinted  from  Kdinbnr<ih  Med.  and  Sunj.  Journal),  Philada.,  1840  ;  T.  Rose's  "  Obser- 
vations, etc.,"  in  Med.-Chir.  Transactions,  vol.  xiv.  ;  Dr.  G.  W.  Norris's  edition  of 
Fergusson's  Surgery;  Braidwood,  "On  Pysemia.  etc  ,"  chap,  i.,  London,  1868;  and 
Blum's  Memoir,  in  Archives  G^ndralesde  Mt'decine,  Nov.  1869,  pp.  534-554. 
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been  used  by  the  large  majority  of  surgical  writers;  though  a  misnomer, 
as  far  as  any  pathological  significance  is  concerned,  it  is  perhaps  no  more 
objectionable  than  any  other  term,  and  is  adopted  in  this  work  simply  from 
motives  of  convenience.  Among  the  other  names  that  have  been  employed, 
may  be  specially  mentioned,  Phlebitis,  Purulent  Infection,  Purulent  Ab- 
sorption, Purulent  or  Pyogenic  Diathesis,  Multiple  or  Metastatic  Abscess, 
Thrombosis,  Surgical  Fever,  Pyogenic  Fever,  Suppurative  Fever,  and 
Surgical  Typhus.  These  are  all  more  or  less  objectionable,  either  as  im- 
plying an  untenable  theory,  or  as  referring  to  some  mere  incident  of  the 
disease.  Surgical  Fece7-  (the  name  used  by  the  late  Sir  James  Y.  Simp- 
son) is  perhaps  the  least  objectionable  name — even  less  so  than  Pysemia — 
but  is  not  adopted  here  because  it  is  usually  recognized  as  a  synonym  for 
Inflammatory  Fever,  which  is  quite  a  different  condition. 

Pathology — Various  pathological  theories  have  been  advanced  upon 
the  subject  of  pyaemia,  which,  though  affording  an  interesting  field  for 
study,  cannot  be  entered  into  within  the  limits  of  this  work.  I  shall 
merely  refer  very  briefly  to  the  views  which  have  most  advocates  at  the 
present  da}^,  and  which  are — 1.  The  theory  which  makes  pyaemia  dependent 
upon  the  existence  of  pus  in  the  blood ;  2.  That  which  makes  it  dependent 
upon  thrombosis  (the  formation  of  venous  clots  or  thrombi),  and  subse- 
quent embolism,^  or  plugging  of  the  capillary  vessels  with  fragments  broken 
off  from  these  clots  and  called  embola;  and  3.  That  which  makes  it  depen- 
dent on  the  introduction  of  a  septic  material  into  the  blood,  and  which  looks 
upon  the  processes  of  thrombosis  and  embolism  as  subsidiary  and  not  abso- 
lutely necessary.  This  seems  to  me  in  the  present  state  of  our  knowledge 
to  be  the  most  plausible  theoi*y,  and  it  is  that  which  is  here  adopted.  The 
theory  which  accounts  for  the  phenomena  of  pyaemia  by  assuming  the 
existence  of  a  moi^bid  diathesis,  merely  puts  the  difficulty  one  step  further 
back;  it  is  as  hard  to  account  for  the  diathesis  as  for  the  disease  which  it 
is  supposed  to  produce.  The  theory  which  looks  upon  the  symptoms  of 
pyaemia  as  reflex  phenomena  brought  about  through  the  agency  of  the  ner- 
vous system,  is  somewhat  plausible,  but  must  be  rejected  as  ignoring  the 
facts  which  have  been  obtained  by  clinical  observation  and  dissection,  as 
well  as  by  experiments  upon  the  lower  animals. 

Dr.  Alex.  Ogston  believes,  with  Kocher,  that  simple  acute  inflammation, 
pygemia,  and  septicaemia  are  identical,  and  differ  only  in  intensity  ;  he  con- 
siders them  all  examples  of  micrococcus  poisoning,  affecting  the  tissues 
primarily,  and  the  blood  onh^  secondarily,  either  by  means  of  soluble 
ptomaines  (septicaemia),  or  by  accumulation  and  arrest  of  micrococci  in 
the  capillary  networks,  causing  the  so-called  metastatic  deposits  (pyaemia). 
Experiments  on  the  lower  animals,  however,  by  Jeannel  and  Laulanie,  F. 
A.  Packard  and  Shober,  and  others,  lead  them  to  believe  that  both  forms 
of  disease  are  due  to  the  effect  of  microbes  rather  than  of  ptomaines.  King- 
zett,  on  the  other  hand,  maintains  that  micro-organisms  only  produce  their 
effects  secondarily  b}'  inducing  chemical  changes,  and  Blumberg  declares 
that  the  blood  of  animals  destroyed  by  "putrid  intoxication"  contains  no 
bacteria,  and  that  the  poison  therefore  must  be  a  chemical  one. 

1.  Pks  in  the  Blood. — The  existence  of  pus  in  the  blood  of  pyaemic 
patients  has  been  affirmed  by  a  very  large  number  of  observers,  but  strenu- 
ously denied  by  Virchow  and  others,  who  declare  the  supposed  pus-cells 
to  be  merely  the  white  corpuscles  of  the  blood,  in  increased  numbers,  and 
the  condition  of  the  blood  in  these  cases  to  be  one  of  leucocytosis,  as  in  the 

'  From  two  Greelc  words,  iv  (in)  and  fiaxx<»  (I  throw  or  cast ). 
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disease  called  by  Virchow,  Leukaemia,  and  by  Bennett,  Leucocytliemia. 
Sedillot  indeed  pointed  out  certain  diagnostic  marks  as  to  size,  color,  etc., 
by  which  he  believed  that  the  pus-cell  could  be  distinguished  from  the 
white  blood-corpuscle,  but  it  is  now  generally  conceded  that  they  are 
undistinguishable.  It  may  be  added  that,  if  Cohnheim's  observations  are 
correct  if  the  white  corpuscles  and  pus-cells  are  really  identical,  and  capa- 
ble, by  means  of  their  amoebaform  movements,  of  Avandering  through  the 
unbroken  capillary  walls — the  whole  question  of  pus  in  the  blood  will  have 
lost  much  of  its  significance.  The  entrance  of  pus  into  the  blood  has  been 
accounted  for  in  two  ways,  viz.,  by  the  previous  existence  of  suppurative 
2Mebitis,  and  by  the  occurrence  of  direct  absorption.^ 

FhleUtis  was  supposed  to  be  the  cause  of  pyaemia  by  Hunter,  Aber- 
nethy,  Guthrie,  Arnott,  Cruveilhier,  and  Listen,  and  this  view  has  been 
and  iperhaps  still  is  adopted  by  the  majority  of  practical  surgeons.  The 
pus  is  supposed  to  be  formed  from  the  lining  membrane  of  the  vein,  and 
thus  to  enter  the  circulation,  either  directly,  or  by  the  breaking  down  of 
the  limiting  clot.  The  objection  to  this  view  is  that  in  many  cases  of 
pveemia  the  veins  are  not  inflamed  at  all,  and  that  when  inflammation  does 
exist,  it  is  secondary  and  does  not  involve  the  lining  membrane  of  the 
vessel,  being  what  is  called  by  Virchow  a  meso-phlebitis  or  p)eri-phlebitis. 
Even  when  the  inner  coat  is  involved  in  phlebitis,  the  entrance  of  inflam- 
matory products  into  the  general  circulation  would  be  prevented  by  the 
coaguium  which  in  these  cases  fills  the  vein. 

The  theory  of  absorption  of  pus  has  received  support  from  the  well- 
attested  fact  that  pyemia  is  particularly  apt  to  occur  after  injuries  or 
operations  in  parts  in  which  open  veins  are,  from  mechanical  causes,  un- 
able to  collapse  when  cut,  or  to  contract  at  a  subsequent  period,  as  veins 
ordinarily  do,  upon  the  shrinking  of  their  contained  clots.  On  the  other 
hand,  it  has  been  repeatedly  shown  by  experiment  that  (1)  the  effect  of 
applying  healthy  pus  to  blood  is  simply  to  induce  coagulation;  (2)  that 
injection  of  pus  into  the  blood  of  healthy  aninuils  is  not  usually  followed 
by  fatal  results,  though  repeated  injections  may  produce  death;  (3)  that 
the  injection  of  the  Jiuid  part  of  pus  is  of  itself  followed  by  no  evil  result; 

(4)  that  injections  of  small  quantities  of  pus  act  just  as  injections  of  various 
other  substances,  such  as  mercury,  oil,  powdered  oxide  of  zinc,  etc.,  by  pro- 
ducing local  ob-structions  (infarctus)  in  the  first  set  of  capillaries ;  and  that 

(5)  these  obstructions  may,  in  healthy  animals,  spontaneously  disappear, 
the  subjects  of  the  experiments  eventually  recovering.  Hence  it  is  shown 
that  if  pus  be  absorbed  into  the  blood,  its  action  can  be  only  mechanical, 
and  it  is  very  reasonably  argued  that  the  pus-corpuscle,  being  at  least  no 
larger  than  the  white  corpuscle  of  the  blood,  is  no  more  likely  to  produce 
the  obstruction  which  results  in  the  formation  of  the  "pyasmic  patch"  or 
"metastatic  abscess,"  than  the  white  corpuscle  itself.^  Finally,  as  already 
remarked,  if  Cohnheim's  views  be  correct,  this  whole  question  will  have  lost 
much  of  its  importance. 

2.  Thrombosis  and  Embolism. — Thrombosis,  or  the  coagulation  of  blood 
in  the  vessels  during  life,  may  depend  upon  a  variety  of  causes,  as  (1) 

1  Piorry's  idea  that  the  blood  itself  could  hecome  the  seat  of  inflammation  and  sup- 
puration, may,  in  the  present  state  of  science,  be  looked  upon  as  purely  chimerical ; 
while  the  theory  which  supposes  pus  to  enter  the  circulation  by  absorption  through 
the  lymphatic  system,  must  be  rejected  on  anatomical  grounds,  the  lymphatic  glands 
acting  as  filters  to  prevent  the  passage  of  solid  particles  much  smaller  than  the  pus- 
corpuscles.    (See  Virchow' s  Cellular  Ptilhologi)  {Chance' s  edit.),  pp.  184-185.) 

2  It  is,  however,  possible,  as  remarked  by  Bristowe,  that  aggregated  masses  of  pus- 
cells  may  enter  the  circulation  as  pellets  or  Hakes,  and  prove  a  mechanical  source  of 
embolism. 
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quiescence  or  simple  retardation  of  the  circulation,  (2)  the  contact  of  a 
rough  surface,  and  (3)  an  alteration  of  the  blood  itself,  consistinj^  probably 
in  an  increase  in  the  proportion  of  fibrine.^  Thrombi  form  in  th(s  veins  in 
almost  every  case  of  injury,  or  of  inflammation  of  the  surroundinj^  tissues, 
as  well  as  in  cases  of  phlebitis.  These  venous  thrombi  or  clots  increase  by 
aggregation,  until  they  reach  the  points  at  which  the  veins  in  which  they 
are  seated  anastomose  with  their  parent  trunk  ;  if  the  force  of  the  circula- 
tion in  this  be  sufficiently  strong,  it  may  prevent  the  further  increase  of  the 
thrombi,  but  if  not,  these  will  continue  to  enlarge  till 
the}''  project  into  the  main  trunk,  as  shown  in  the  an- 
nexed diagram  taken  from  Callender  (Fig.  20*7).  A 
fragment  of  the  projecting  part  of  a  thrombus  may  be 
broken  off  and  swept  into  the  circulation,  passing 
through  the  heart  and  plugging  an  artery,  producing 
emholiamy  and,  if  the  vessel  be  of  sufficient  size,  per- 
haps leading  to  gangrene  ;  just  as  we  have  seen  in  a 
previous  chapter  that  gangrene  may  be  induced  by  em- 
bolism, from  the  breaking  up  of  a  clot  formed  in  the 
heart.  Under  certain  circumstances,  probably  owing 
to  an  unhealthy  condition  of  the  fibrine,  a  venous  coagu- 
lum  or  thrombus  softens  and  undergoes  general  disin- 
tegration ;  a  large  number  of  small  fragments  are  thus 
carried  into  the  circulation,  and,  passing  through  the 
heart,  plug  the  first  set  of  capillaries  (which,  if  the 
seat  of  thrombosis  be  in  the  systemic'  circulation,  will 
of  course  be  the  pulmonary),  causing  thus  capillary 
embolism.  A  few  erabola  may  slip  through  the  first, 
to  plug  other  sets  of  capillaries,  or  each  point  of  ob- 
struction may  cause  fresh  thrombosis,  and  a  repetition 
of  the  whole  process.  In  the  same  way  capillary  em- 
bolism may  be  due  to  disintegration  of  cardiac  coagula, 
and  to  cases  of  this  kind  Dr.  Wilks  has  applied  the 
name  "Arterial  pyaemia.^^  The  secondary  effects  of 
capillary  embolism  consist  essentially  in  the  develop- 
ment of  congestion  and  inflammation  in  the  part  de- 
prived of  its  vascular  supply,  which  often,  though  not 
always,  goes  on  to  the  occurrence  of  suppuration  and 
gangrene — the  embola  themselves,  in  the  latter  case,  breaking  down  and 
mingling  their  debris  with  the  products  resulting  from  the  disintegration 
of  surrounding  tissue.  It  is  probably  to  this  process  of  thrombosis  and 
capillary  embolism,  that  is  due  the  formation  of  the  large  majority  of 
secondary  deposits,  or  "metastatic  abscesses,"  in  cases  of  pyjemia ;  but 
that  this  process  is  not  necessarily  present  in  every  ca.se,  is  shown  by 
the  facts  that  (1)  precisely  the  same  set  of  changes  may  result  from 
capillary  stagnation,  produced  by  the  introduction  into  the- circulation  of 
putrid  fluids,''  (2)  that  the  secondary  deposits  are  sometimes  absent  from 
the  lungs,  though  present  in  other  viscera  (which  would  be  unaccountable 
on  the  supposition  that  they  were  due  solely  to  mechanical  obstruction  by 
solid  particles,  as  in  that  case  these  particles,  or  embola,  would  necessarily 

'  See  Moxon,  in  Guy's  Hosp.  Reports,  3d  s.,  vol.  xiv.  p.  101.  According  to 
Schmidt,  of  Dorpat,  fibrine  (as  such)  does  not  exist  in  the  circulating  blood,  but  is 
produced  by  the  union  of  two  substances,  which  he  calls  Jihriaoijcn  and  fibrinoplasiin, 
and  coagulation  is  due  to  the  action  of  a  ferment  produced  by  the  disintegration  of 
the  white  corpuscles. 

^  See  Savory,  in  St.  Bartholomew's  Hosp.  Reports,  vol.  i.  pp.  118-126. 


Fig.  207. 


Diagram  Ulustra- 
ting  processes  of  throm- 
bosis and  embolism  ;  «, 
clot  projecting  into 
venous  trunk  and  in- 
creasing by  aggrega- 
tion ;  &,  clot  undergoing 
disintegration,  and  al- 
lowing fragments  to 
enter  the  circulatiou 
(embola).  (Calle.n'- 
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block  the  first  set  of  capillaries),^  and  (3)  that  in  cases  of  capillary  embo- 
lism from  cardiac  disease  {arterial  jnjsemia),''  the  course  of  the  affection  is 
very  much  less  acute  than  is  seen  in  the  immense  majority  of  cases  of 
ordinary  venous  pyaemia,  as  met  with  in  surgical  practice,  showing  that  in 
the  latter  there  must  be  something  more  than  the  simple  processes  of 
thrombosis  and  embolism.  Indeed,  Virchow  and  his  followers  acknow- 
ledge that  certain  of  the  phenomena  of  pyaemia  (as  ordinarily  seen)  are 
not  accounted  for  by  these  processes,  and  declare,  therefore,  that  in  many 
cases  there  is  in  addition  a  state  of  ichor rlisemia,  due  to  the  absorption  of 
septic  material. 

3.  Absorption  of  Septic  Material. — We  are  thus  brought  to  the  conclu- 
sion that  the  only  theory  which  is  capable  of  accounting  for  all  the  phe- 
nomena of  pyaemia  is  that  Avhich  supposes  the  pyeemic  condition  to  be 
induced  by  the  absorption  of  septic  material  (liquid  or  gaseous,  containing 
ptomaines,  micro-organisms,  or  both),  which  unfits  the  blood  for  the  pro- 
cesses of  healthy  nutrition,  induces  capillary  stagnation  and  its  consequences, 
low  forms  of  inflammation,  or  serous  and  synovial  effusions,  and  may, 
and  probably  does,  in  most  cases,  cause  venous  thrombosis,  giving  rise  to 
the  occurrence  of  loose  and  ill-formed  coagula,  which,  rapidly  undergoing 
disintegration,  cause  capillary  embolism,  and  thus  produce  the  secondary 
deposits,  or  metastatic  abscesses,  which  are  so  common  in  this  affection. 

Morbid  Anatomy — Under  this  head  I  shall  describe  very  briefly 
the  chief  post-mortem  appearances  observed  in  fatal  cases  of  pyaemia.  In 
cases  which  prove  very  rapidly  fatal  (the  septicemie  foudroyavte  of  Ver- 
neuil  and  his  followers),  time  is  not  afforded  for  these  changes,  and,  under 
such  circumstances,  the  post-mortem  appearances  are  almost  negative. 
The  characteristic  lesions  of  this  affection  consist  in  local  congestion,  ex- 
travasation, and  inflammation,  with  gangrene,  and  occasionally  true  sup- 
puration. Small  fibrinous  plugs  (emlDola)  can  sometimes  be  detected  in 
the  smaller  vessels  leading  to  the  affected  part,  but  more  often  the  micro- 
scope reveals  only  a  mass  of  granular  matter,  lymph  and  blood  cells,  fibrils, 
oil  globules,  and  debris  of  tissue.  If  there  is*^  true  pus,  it  is  the  result  of 
suppui'ation  occurring  secondarily  around,  not  in,  the  pyaemic  patch. 

Lungs. — Pyaemic  patches,  or,  as  they  were  formerly  called,  metastatic 
abscesses,  are  most  often  seen  in  the  lungs,  and  (according  to  Callender) 
in  the  left,  more  frequently  than  in  the  right.  They  vary  in  size  from  that 
of  a  small  pea  to  an  inch  or  more  in  diameter.  They  may  occupy  any 
portion  of  the  lung,  but  are  most  frequent  at  the  posterior' part,  and  are 
usually  present  in  considerable  numbers.  They  are  hard  and  resisting  to 
the  touch  and  when  cut  open  present  varying' appearances,  according  to 
the  stage  which  has  been  reached,  their  color  being  reddish-black,  brown, 
pale  buff,  or  yellowish-gray.  They  are  always  surrounded  by  a  well- 
marked  vascular  zone.  When  near  the  pleural  surface,  thev  often  cause 
pleurisy,  marked  by  the  formation  of  lymph,  in  patches,  and  by  the  effusion 
of  turbid  serum.  Beside  presenting  these  pyiemic  patches,  the  lungs  are 
often  diffusely  congested,  or  even  inflamed. 

Liver.— The  liver  is  most  often  affected,  next  to  the  lungs.  The  pro- 
gress of  pyemic  patches  in  this  organ  seems  to  be  more  rapid  than  in 
the  pulmonary  tissues,  so  that  the  puriform  appearance  is  very  quickly 

'  According  to  0.  Weber,  however,  as  quoted  by  Billroth,  certain  forms  of  enibola, 
especially  flocculi  of  pus,  may  pass  the  pulmonary  capillaries  and  enter  the  systemic 
circulation.  Busch  explains  the  occurrence  of  hepatic  embola  by  the  occurrence  of 
retrograde  movements  of  the  blood  in  the  vena  cava. 

2  See  Wilks,  in  Guy's  Hosp.  Reports,  3d  s.,  vol.  xv.  pp.  29-35. 
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developed ;  a  circumstance  which  accounts  for  the  fact  that  "  metastatic 
abscesses"  are  often  observed  in  the  liver,  when  the  morbid  changes  in  the 
lungs  have  escaped  attention. 

Other  Viscera. — The  Kidneys,  Spleen,  Heart,  Brain,  Bowels,  Testes, 
Prostate,  Eye,  etc.,  may  all  be  similarly  affected,  and  probal)ly  in  the  order 
named,  as  regards  frequency.  Dr.  Bristowe,  indeed,  considers  that  the 
kidneys  arc  more  often  affected  in  pyaemia  than  the  liver.  The  spleen  may 
be  much  enlarged,  even  when  not  the  seat  of  the  characteristic  pyaemic 
patches.  The  Peritoneum  is  not  unfrequently  locally  inflamed,  as  the 
result  of  pyaemic  deposits  in  the  various  abdominal  viscera. 

Joints. — The  articulations  are  often  swollen  and  inflamed,  containing  a 
turbid,  puriform  fluid  (sometimes,  probably,  true  pus),  the  synovial  struc- 
tures being  deeply  congested,  and  the  cartilages  eroded. 

Bones. — The  bones  are  probably  occasionally,  but  very  rarely,  the  seat 
of  secondary  pviBmic  changes.  On  the  other  hand,  pyemia  very  often 
originates  in  inflammatory  affections  of  bone,  especially  (as  we  shall  see 
hereafter)  in  osteo-myelitis. 

Muscles  and  Areolar  Tissue. — Pyaemic  deposits  are  not  unfrequently 
met  with  among  the  muscular  layers  of  the  thoracic  or  abdominal  walls,  or 
in  the  neighborhood  of  joints,  and,  according  to  Bristowe,  occasionally  in 
the  tongue.  True  suppuration  may  occur  under  these  circumstances,  result- 
ing in  the  rapid  formation  of  abscesses  of  large  size. 

External  Surface. — The  skin  presents  a  yellowish  appearance,  and  is 
sometimes  absoluteh^  jaundiced.  Open  wounds  are  found  dry,  the  granu- 
lations having  often  completely  disappeared,  and  the  surface  being  pale  and 
glazed,  or  occasionally  covered  with  a  grayish  slough. 

Lymphatics. — The  lymphatics  in  the  neighorhood  of  a  wound  are  often 
inflamed,  and  abscesses  form  in  the  adjoining  lymphatic  glands.  It  is 
doubtless  to  the  irritation  of  the  lymphatic  system,  that  is  due  the  increased 
number  of  white  corpuscles  sometimes  observed  in  the  blood  in  pyaemic 
cases.  It  was  this  phenomenon  (which  Virchow  calls  leucocytosis)  which 
first  suggested  to  Piorry  the  name  of  Pyaemia. 

Bloodvessels. — Phlebitis  is  a  very  frequent  accompaniment  of  pyaemia. 
The  veins  are  thickened  and  somewhat  contracted,  containing  clots,  which 
are  usually  firm  and  adherent  above,  but  softened  below,  and  disintegrated 
into  a  puriform  fluid,  which  was  formerly  supposed  to  be  actually  pus. 
The  arteries  are,  I  believe,  not  affected  in  cases  of  ordinary  pyaemia,  except 
that  the  smallest  branches  may  be  sometimes  the  seat  of  embolism.  Dr. 
Wilks  believes  that  in  some  cases  of  what  he  calls  arterial  pyaemia,  the 
pathological  condition  is  one  of  arterial  thrombosis  in  situ,  ratlDcr  than  of 
embolism  from  softening  cardiac  clots.  The  capillaries  in  various  parts 
of  the  body  are  occasionally  seen  to  be  plugged  by  embola ;  but,  as  already 
indicated,  this  condition  is,  in  most  instances,  inferred,  rather  than  demon- 
strated. 

Blood. — The  blood  often  presents  no  abnormal  appearances,  though  in 
other  cases  it  contains  an  unusually  large  proportion  of  white  blood-cor- 
puscles (leucocytosis).  Its  coagulability  is  usually  diminished,  and  it  is 
commonly  found  fluid  or  imperfectly  clotted.  This  want  of  coagulability 
is  one  cause  of  the  liability  to  capillary  oozing  or  parenchymatous  hemor- 
rhage, which  is  often  observed  in  cases  of  pyaunia,  a  tendency  which  is 
probably  assisted,  as  pointed  out  by  Stroraeycr,  by  the  venous  obstruction 
due  to  thrombosis,  and  which  is  still  further  aided  by  the  complication  of 
leucocytosis,  when  present — capillary  bleeding  being,  as  is  well  known,  a 
frequent  occurrence  in  cases  of  leukaemia  or  leucocythemia.  Small  organ- 
isms (bacteria)  are  commonly  found  in  the  blood  of  pyaemic  patients,  but 
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have  not  been  proved  to  have  causal  connection  with  the  occurrence  of  the 
disease. 

Causes  of  Pyaemia. — As  Predisposing  Causes  of  pyaemia  may  be 
mentioned  previous  ilhiess,  visceral  disease  (especially  of  the  kidneys  or 
liver),  exhaustion,  loss  of  blood,  prolonged  shock,  over-crowding  (especially 
of  suppurating  cases),  a  scorbutic  condition,  the  puerperal  state,  certain 
diseases — such  as  erysipelas,  hospital  gangrene,  carbuncle,  osteomyelitis, 
etc. — and,  finally,  the  presence  of  an  open  wound.  The  Exciting  Cause, 
according  to  the  pathological  view  adopted  in  this  chapter,  is  the  absorp- 
tion of  a  septic  material,  usually  in  the  form  of  a  liquid,  from  a  wound  or 
ulcer,  but,  in  some  cases,  from  the  alimentary  or  other  mucous  membrane 
or,  possibly,  in  the  form  of  a  gas,  by  the  medium  of  the  lungs.  It  is 
asserted  by  many  writers,  that  pyaemia  never  occurs  except  in  connection 
with  the  existence  of  an  open  wound.  There  are,  however,  cases  on  record, 
in  which  pya;mic  symptoms  have  not  appeared  until  after  the  cicatrization 
of  a  wound,  and  Savory  declares  that  pyasmia  not  only  occurs  without  the 
previous  existence  of  any  wound,  "but  sometimes,  so  far  as  most  careful 
and  complete  examination  can  show,  without  any  previous  suppuration  or 
any  other  local  mischief  whatever."^  Dr.  Savreux-Lachappelle'^  has  col- 
lected a  number  of  cases  of  so-called  idiopathic  or  essential  pyaemia,  and 
has  shown  that  in  most  of  these  instances  exposure  to  cold  has  been  the 
apparent  cause  of  the  affection.  There  is,  moreover,  reason  to  believe 
that,  in  some  cases,  the  pyaemic  poison  is  generated  in  the  secretion  which 
lubricates  mucous  membranes.  Hence,  while  in  the  immense  majority  of 
cases  we  may  safely  assume  that  the  materies  morbi  of  pyaemia  is  devel- 
oped in  the  fluids  of  a  wound  or  ulcev,  we  are  forced  to  believe  it  possible 
that  the  septic  material  which  gives  rise  to  the  disease,  may  originate  de 
novo  in  the  system,  as  the  result  of  extraneous  influences.  With  regard 
to  the  question  of  the  contagiousness^  of  pyaemia,  we  must  speak  with  a 
certain  degree  of  hesitation;  in  the  ordinary  sense  of  the  term  it  is  certainlv 
not  contagious — not  in  the  same  sense,  that  is,  as  typhus  fever  or  measles. 
Pyaemia  may,  undoubtedly,  be  inoculated  by  careless  use  of  sponges,  etc., 
or  may  possibly  be  transmitted  by  proximity  alone  ;  but  in  either  case  the 
septic  material  must  be  generated  in  the  fluids  of  the  wound  or  ulcer  of  the 
person  about  to  be  affected,  before  infection  can  take  place.  Even  in  the 
rare  cases  in  which  the  peculiar  septic  matter  of  pyaemia  is  supposed  to 
have  been  absorbed  in  a  gaseous  form  through  the  lungs,  it  is  possible  that 
the  sole  office  of  the  morbid  substance  derived  from  without  has  been  to 
produce  a  change  in  the  fluids  of  the  part,  the  true  pyaemic  poison  being 
there  developed,  and  causing  infection  as  a  secondary  consequence;  just  as 
in  other  instances  it  is  probable  that  the  pyaemic  poison  is  generated  in  the 
secretions  of  the  alimentary  or  genito-urinary  mucous  membranes. 

Symptoms  of  Pyaemia — The  first  symptom  of  pytemia,  at  least  in 
surgical  cases,  is  almost  always  a  sensation  of  cold,  with  usually  a  decided 
rigor  or  cJiill.  These  chills  are  subsequently  repeated,  at  irregular  inter- 
vals, and  are  commonly  followed  by  profuse  and  exhausting  diaphoresis, 
the  hot  stage  which  is  generally  observed  after  malarial  chills  being,  in 
cases  of  pyaemia,  absent,  or  but  slightly  marked.  The  greatest  elevation 
of  temperature  coincides  Avith  the  period  of  rigor,  the  thermometer  not 

'  St.  Bartholomew's  Hosp.  Reports,  vol.  iii.  p.  77. 

«  See  notice  in  Archives  Gren.  de  Medecine,  Octobre,  1869,  pp.  488-491. 
3  See  in  connection  with  this  subject  a  paper  by  Dr.  J,  Burdon  Sanderson,  in  Med.- 
Chir.  Trans.,  vol.  Ivi.  p.  345. 
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often  goins:  above  104°,  though  occasionally,  if  the  chill  be  very  severe, 
reaching  106°  or  107°,  or,  according  to  Billroth,  even  108°,  Fahr.  The 
irregular  variations  of  temperature,  which  range  over  10°  or  11°  Fahr.,  are 
considered  by  Wagstatte  of  diagnostic  value.  During  the  sweating  stage 
the  temperature  rapidly  falls.  According  to  Ringer  and  Le  Gros  Clark, 
the  elevation  of  temperature  begins  before  the  development  of  the  chill, 
and  the  former  author  believes  that  the  occurrence  of  the  rigor  may  be 
predicted  by  thermometrical  observation.  The  pvhe-rate  is  rarely  below 
90,  usually  ranging  from  100  to  130,  and  (according  to  Bristowe)  occa- 
sionally reaching  200.  The  respiration  is  usually  hurried  and  anxious, 
ranging  from  40  to  50  in  the  minute,  and  sometimes  even  more.  The 
breath  is  said  to  have  a  hay-like  odor,  though  1  cannot  say  that  I  have 
myself  observed  this  symptom.  There  is  commonly  cough,  with  expecto- 
ration of  viscid  or  of  blood-stained  sputa,  and  physical  examination  reveal^ 
the  signs  of  pulmonory  congestion,  with  pneumonia  (lobular  or  lobar)  and 
pleurisy.  Pericarditis  may  be  present,  but  its  signs  are  often  masked  by 
the  respiratory  sounds.  The  countenance  is  flushed,  the  skin  presents  a 
dusky,  sallow,  somewhat  jaundiced  hue,  and  is  often  marked  with  sudamina, 
which,  being  surrounded  by  a  zone  of  congestion,  have  been  mistaken  for 
the  spots  of  typhus,  or  of  typhoid  fever.  At  a  later  stage,  a  pustular 
eruption,  resembling  that  of  smallpox,  has  been  observed.  PetechijB, 
ecchymoses,  and  localized  gangrene,  occur  in  some  cases.  The  tongue  is 
usually  furred;  there  is  commonly  complete  anorexia;  o^ian  nausea  and 
vomiting ;  and'  usually  diarrhoea.  The  urine  is  frequently  albuminous. 
The  patient  is  often  delirious,  particularly  at  night,  or  may  be  pro- 
foundly soporose,  though  rousing  up  and  answering  intelligently  when 
addressed.  Intense  pain  often  accompanies  the  formation  of  the  secondary 
deposits  or  inflammations,  particularly  when  these  are  superficial,  as  in 
connection  with  the  joints.  If  there  be  an  open  wound,  it  will  probably 
become  dry  and  glazed,  all  reparative  action  ceasing;  occasionally,  how- 
ever, healthy  granulations  continue  to  be  formed  almost  to  the  end  of  the 
case,  or,  on  the  other  hand,  absolute  sloughing  may  occur.  Profuse  capillary 
hemorrhage  may  tend  still  further  to  weaken  the  patient.  Before  death 
the  symptoms  assume  a  profoundly  typhoid  character:  sordes  accumulate 
upon  the  lips  and  gums;  the  tongue  becomes  dry  and  brown,  and  some- 
times cracked  and  bleeding;  subsultus  tendinum  and  carphologia,  with  low, 
muttering  delirium,  mark  the  profound  implication  of  the  nervous  system, 
and  the  patient  may  die  comatose,  or  apparently  from  pure  exhaustion. 

Diagnosis. — The  diagnosis  of  pyaemia  can  usually  be  made  by  care- 
fully observing  the  history  and  the  symptoms  of  the  case.  From  Injlam- 
matory  Fever,  from  Hectic,  and  from  Typhoid  Fever,  pyaemia  can  usually 
be  distinguished  by  its  greater  fluctuations  of  temperature  and  higher 
thermometrical  range,  and  by  its  repeated  rigors,  occurring  at  irregular 
intervals.  From  inflammatory  fever  it  further  differs,  in  that  the  former 
affection  commonly  yields  on  the  occurrence  of  suppuration.  The  irregu- 
larity of  the  chills,  together  with  the  absence,  or  at  least  the  want  of  promi- 
nence, of  the  hot  stage,  will  prove  of  diagnostic  value  as  regards  Inter- 
mittent and  Remittent  Fevers.  From  Rheumatism,^  and  especially  from 
what  is  called  Rheumatoid  Arthritis,  the  diagnosis  is  often  extremely  dif- 
ficult, particularly  if  the  pyaemia  assume  a  chronic  form.    Under  such  cir- 

1  There  is  reason  to  believe  that  the  aflfections  known  as  Gonorrhoea!  Rheumatism, 
Urethral  Rlieumatism,  Urethral  or  Genital  Fever,  etc.,  are  actually  mild  forms  of  pyaemia, 
resulting  from  the  development  of  septic  material  in  the  secretion  of  the  genito- 
urinary mucous  membrane. 
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cumstances,  the  surgeon  must  rely  chiefly  upon  the  history  of  the  case,  the 
condition  of  the  wound  (if  there  bo  one),  the  degree  of  prostration,  and 
the  tendency  to  suppuration — which  occurs  as  a  rule  in  pyaemic  joint-affec- 
tions, and  "only  exceptionally  in  those  of  a  rheumatic  character.  The 
secondary  local  manifestations  of  pyaemia  may  be  readily  confounded  with 
other  diseases.  Thus  an  idiopathic  pneumonia,  occurring  after  an  ampu- 
tation, might  be  mistaken  for  the  lung  complication  of  pyaemia,  and  a 
similar  error  might  be  made  with  regard  to  other  organs.  I  was  once 
asked  to  see  a  patient  in  whom  marked  brain  symptoms,  with  general 
febrile  disturbance,  had  followed  traumatic  erysipelas  supervening  upon  an 
excision  of  the  elbow.  The  case  had  been  supposed  to  be  one  of  pyaemia, 
but  I  diagnosticated  tuberculous  meningitis,  chiefly  from  observing  the 
intense  headache,  with  screaming,  the  absence  of  prostration,  and  the 
existence  of  the  tache  cerebrale,  or  red  mark  produced  by  liu'htly  drawing 
the  finger-nail  over  the  surface  of  the  chest  or  abdomen.  The  c  rrectness 
of  this  opinion  was  subsequently  demonstrated  by  an  autopsy. 

Prognosis  The  prognosis  of  pyaemia  is  always  unfavorable,  and  in 

an  acute  form  the  disease  is  almost  invariably  fatal.  The  subacute  and 
chronic  varieties,  however,  are  less  hopeless,  and,  in  any  case,  the  longer 
the  patient  can  be  kept  alive,  the  better  is  the  prospect  of  ultimate  recovery. 
I  have  myself  seen  at  least  five  cases  of  pyteraia  terminate  favorably — ■ 
three  after  partial  excision  of  the  radius  or  ulna,  one  after  partial  amputa- 
tion of  the  hand,  and  one  after  amputation  at  the  knee — but  in  none  of  the 
five  did  the  aff"ection  assume  a  very  acute  form.  The  duration  of  the  dis- 
ease varies  greatly  in  different  cases.  Occasionally,  in  what  the  French 
call  the  foudroyante  form  of  pyaemia,  death  may  occur  within  a  day  or  two 
of  the  first  rigor.  From  four  or  five  days  to  a  week  is  the  usual  duration 
of  acute  cases,  though  life  may  be  prolonged  for  ten  days,  a  fortnight,  or 
even  longer.  In  cases  which  recover,  the  patient  usually  goes  through  a 
long  illness,  and  may  be  left  permanently  crippled  by  secondary  implication 
of  the  articulations.  The  occurrence  of  abscesses  in  superficial  parts,  where 
they  can  be  evacuated,  is  looked  upon  as  rather  a  favorable  omen ;  and  I 
have  sometimes  thought  that  the  diarrhoea,  in  these  cases,  appeared  to  act 
as  a  derivative  in  relieving  the  internal  viscera. 

Treatment — As  Prophylactic  Measures,  all  those  precautions  should 
be  adopted  which  were  discussed  in  speaking  of  operations  in  general, 
and  of  erysipelas,  hospital  gangrene,  etc.,  diseases  which  are  often  followed 
by  pyajmia.  As  every  patient  with  a  suppurating  wound  is  liable  to  this 
aff"ection,  the  surgeon  should  use  every  effort  to  obtain  primary  union,  or 
at  least  cicatrization  without  any  unnecessary  delay  ;  at  the  same  time  he 
must  take  care  to  secure  free  drainage  from  the  wound,  lest,  in  his  zeal  for 
early  healing,  he  cause  purulent  and  other  fluids  to  be  pent  up  and  con- 
fined, thus  defeating  the  very  object  which  he  is  seeking  to  promote. 

The  various  predisposing  causes  of  pya3mia  should  as  far  as  possible  be 
obviated,  for  we  know  of  no  way  by  which  the  development  of  the  poison 
can  be  certainly  prevented,  nor  by  which  it  can  be  hindered  from  pro- 
ducing its  delet(a-ious  effects.  The  administration  of  various  drugs  has 
l)een  proposed,  with  the  idea  that  they  would  exercise  a  prophylactic  influ- 
ence :  the  permanganate  of  potassium,  and  more  particularly  the  sulphites 
and  hyposulphites  (the  latter  agents  on  the  recommendation  of  Polli,  of 
Milan),  have  been  somewhat  extensively  emploved,  but  have  not,  I  be- 
lieve, fulfilled  the  expectations  of  those  who  have  used  them,  and  the  same 
may  be  said  of  carbolic  acid  and  the  carbolates.    Labat,  of  Bord(!aux,  has 
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advised  the  internal  exhibition  of  ergotine,  which  he  believes  acts  by 
increasing  the  plasticity  of  the  blood ;  the  evidence  adduced  in  its  favor, 
is,  however,  but  negative,  as  is  that  in  favor  of  the  tincture  of  aconite, 
recommended  as  a  prophylactic  in  these  cases  by  Chassaignac. 

Curative  Treatment. — The  treatment  of  this  disease  must  be  conducted 
on  those  principles  which  guide  the  surgeon  in  the  management  of  other 
affections  of  a  typhoid  character  :  there  is  no  specific  for  pyaemia.  If  the 
patient  be  at  first  constipated,  with  a  deeply  furred  tongue,  it  may  be 
proper  to  give  a  small  dose  of  blue  mass,  follow^id  by  magnesia  or  other 
mild  cathartic.  Under  such  treatment  the  tongue  will  often  clean  off,  to 
become,  however,  again  furred  in  a  short  time,  as  the  case  progresses. 
Quinia  is,  I  believe,  more  valuable  than  any  other  single  drug,  in  the  treat- 
ment of  pyaemia:  it  may  be  given  in  doses  of  four  or  five  grains,  every 
three  or  four  hours.  Guerin,  who  has  great  confidence  in  this  medicine, 
uses  very  large  doses — giving  as  much  as  a  drachm  in  twenty-four  hours. 
Socin,  of  Basle,  used  still  larger  quantities — 90  to  105  grains  in  the  twenty- 
four  hours — with  success  during  the  late  Franco-Prussian  war.  Legouest 
and  Bouillaud  think  the  cinchona  bark  itself  a  preferable  agent  to  quinia. 
Iron  may  be  combined  with  the  quinia  in  the  form  of  the  muriated  tinc- 
ture, or,  which  Braidwood  prefers,  the  citrate  of  iron  and  quinia  may  be 
substituted.  The  oil  of  turpentine  is,  I  think,  a  useful  stimulant  in  these 
cases ;  it  may  be  given  with  muriatic  acid,  in  an  emulsion,  a  few  drops  of 
laudanum  being  added  to  each  dose,  if  there  be  a  tendency  to  undue  purg- 
ing. As  diarrhoea,  however,  appears  in  some  cases  to  be  a  means  adopted 
by  nature  to  eliminate  the  poison,  it  should  not  be  hastily  checked,  unless  so 
profuse  as  to  be  in  itself  a  cause  of  exhaustion.  Opium  may  be  required 
to  relieve  pain  or  restlessness,  and  in  such  cases  may  be  given  in  any  form 
that  convenience  may  indicate.  Carbonate  of  ammonium  may  often  be 
emplo^'ed  with  advantage ;  if  the  pulmonarj^  complications  be  prominent, 
it  may  be  properly  combined  with  syrup  of  senega,  as  a  stimulating  expec- 
torant. Transfusion  of  blood  is  recommended  by  Marcacci.  In  all  cases 
the  patient  should  be  supplied  with  abundance  of  light  but  nutritious  food, 
given  in  small  quantities  and  at  short  intervals,  and  alcohol,  in  the  form  of 
Avine  or  spirit,  must  be  likewise  administered  very  freely ;  Socin,  of  Basle, 
in  connection  with  the  huge  doses  of  quinia  above  referred  to,  gave  his 
patients  three  bottles  of  wine  per  diem.  In  the  worst  case  of  pyaemia  in 
which  I  have  ever  known  recovery  to  follow,  the  patient  got  every  hour, 
day  and  night,  a  tablespoonful  of  whiskey,  with  six  of  milk  and  four  of 
lime-water,  for  more  than  a  week;  his  anorexia  was  complete,  with  con- 
stant nausea,  and  retching  at  the  very  idea  of  food,  and  it  was  only  by  his 
taking  this  combination  regularlj^,  as  medicine,  that  life  was  sustained. 

With  regard  to  Local  Measures,  beyond  care  as  to  the  cleanliness  of 
wounds,  and  the  use  of  disinfectants,  I  do  not  know  of  any  plan  worthy 
of  much  confidence.  The  application  of  the  actual  cautery  in  the  course  of 
the  superficial  veins  (if  these  be  inflamed),  or  to  the  wound  itself,  has  been 
highly  recommended  by  several  writers.  Legouest  advises  that  the  wound 
should  be  washed  with  the  perchloride  of  iron.  Nitric  acid  and  various 
other  caustic  agents  have  been  likewise  employed,  but  the  evidence  is  not 
very  satisfactory  as  to  any  benefit  derived  from  their  use.  Ligation  of 
the  principal  vein  of  the  limb  has  been  employed  with  alleged  benefit  in 
cases  recorded  by  Kraussold  and  others.  Probably  the  most  rational  plan 
is  to  be  satisfied  with  keeping  the  wound  clean  and  lightly  dressed ;  and 
diluted  alcohol,  or  weak  solutions  of  the  permanganate  of  potas.sium,  or  of 
carbolic  acid,  are  probably  better  applications,  in  these  cases,  than  poul- 
tices or  other  more  cumbrous  forms  of  dressing.    Free  drainage  from  the 
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wound  should  be  secured  by  position  or  otherwise,  and  if  abscesses  form 
in  accessible  situations,  they  should  be  opened  at  an  early  period,  and  their 
cavities  afterwards  frequently  washed  out  with  disinfectant  fluids. 

Under  the  course  of  treatment  above  described,  a  certain  number  of  the 
milder  cases  of  pyremia  may  be  conducted  to  a  favorable  termination,  and, 
occasionally,  a  patient  more  severely  attacked,  may  be  snatched  as  it  were 
from  the  very  jaws  of  death  ;  but  there  is  reason  to  fear  that  the  largo  ma- 
jority of  py^emic  cases  will  prove  fatal  in  spite  of  all  our  care  and  attention, 
and  that  this  frig'htful  affection  will  continue  to  deserve  the  name  which  has 
been  not  inaptly  bestowed  upon  it,  of  the  "  Bane  of  Operative  Suri^-ery." 


CHAPTER  XXIII. 

DIATHETIC  DISEASES. 

Struma  (including  Tubercle  and  Scrofula)  ;  Rickets. 

Beside  the  affections  to  the  consideration  of  which  this  chapter  is  de- 
voted, there  are  two  diseases  which  have  claims  to  be  regarded  as  of  a 
diathetic  or  constitutional  nature,  viz..  Cancer  and  Hereditary  Syphilis. 
The  former  Mali  be  described  when  we  come  to  speak  of  malignant  tumors, 
and  the  latter  under  the  head  of  Venereal  Diseases. 

Struma. 

The  terms  Struma,  Scrofula,  and  Tubercle  have  been  very  variously 
applied  by  pathologists.  Some  look  upon  them  as  identical,  while  others 
use  struma  as  a  general  term  embracing  both  the  others;  some  subdivide 
scrofula  into  two  varieties,  the  sanguine  and  phlegmatic,  and  ignore  the 
independent  nature  of  tubercle,  while  others  recognize  the  two  forms  of 
scrofula,  and  consider  tubercle  as  a  distinct  affection ;  some,  again,  recog- 
nize but  one  form  of  scrofula  (the  phlegmatic),  and  apply  the  term  tubercle 
to  the  sanguine  variety,  while  still  others  are  disposed  to  doubt  the  exist- 
ence of  any  form  of  scrofula,  apart  from  a  syphilitic  taint.  It  will  thus  be 
seen  that  the  use  of  these  words  is  necessarily  attended  with  a  good  deal 
of  confusion,  and  it  would  be  well  if  we  could  dispense  with  them  all,  and 
adopt  others  which  might  be  universally  adopted  as  having  a  definite 
signification. 

Under  the  general  term  of  struma,  surgeons  (whatever  be  their  theoretical 
views)  practically  recognize,  as  justly  remarked  by  Holmes,  three  classes  of 
cases,  viz.,  (1)  those  in  which  there  is  evidence  of  the  existence  of  tubercle, 
(2)  those  in  which  there  is  no  tubercle,  but  in  which  the  ordinary  processes 
of  inflammation,  etc.,  present  modifications  which  can  only  be  accounted  for 
on  the  supposition  of  the  antecedent  existence  of  some  morbid  condition  or 
diathesis;  and  (3)  cases  which  present,  in  reality,  nothing  more  than  the 
constitutional  effects  of  long-continued  local  disease.  Under  the  latter  head 
come  a  large  proportion  of  cases  of  chronic  bone  and  joint  disease,  which  are 
commonly  though  incorrectly  called  strumous.  Rejecting  then  entirely 
the  third  class,  we  have  the  cases  in  which  tubercle  exists,  and  which  may 
be  properly  called  tuberculous,  and  those  in  which  there  is  evidently  a 
morbid  diathesis  (not  tuberculous),  to  which  we  may  conveniently,  if  not 
very  scientifically,  apply  the  term  scrofulous. 
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Tubercle  or  Tuberculosis  I  shall  not  enter  into  any  discussion  as 

to  the  nature  and  origin  of  tubercle,  a  question  which  belongs  more  properly 
to  the  domain  of  general  pathology  than  to  that  of  practical  surgery,  and 
upon  which  the  leading  authorities  of  the  present  day  are  still  not  agreed/ 
It  is  usually  said  that  tubercle  occurs  under  two  forms,  the  gray  or  miliary 
tubercle,  and  the  yellow  tubercle.  The  latter  is  probably  in  many  instances 
not  tubei'cle  at  all,  but  the  result  of  caseous  or  cheesy  degeneration  (tyrosis) 
of  pus,  cancerous  deposits,  or  other  pathological  formations;  in  other  cases, 
however,  the  yellow  is  the  result  of  caseous  degeneration  of  the  miliary 
tubercle. 

Gray  or  miliary  tubercles  occur  as  small,  granular  masses,  about  the  size 
of  millet-seeds,  rather  hard,  semi-translucent,  and  presenting  a  glistening, 
cartilaginous  appearance.  Under  the  microscope,  these  masses  show  a 
homogeneous  or  slightly  fibrous  stroma,  containing  cells  with  one  or  more 
nuclei,  free  nuclei,  granules,  etc.  In  the  so-called  yellow  tubercle,  which 
usually  occurs  in  larger  masses,  the  cells  have  a  withered  appearance,  and 
the  granular  matter  is  in  larger  proportion,  and  mixed  with  oil-globules. 

The  following  scale  of  the  frequency  of  tubercle,  in  various  textures  and 
organs,  is  taken  from  Rokitansky :  lungs,  intestinal  canal,  lymphatic  glands 
(particularly  the  abdominal  and  bronchial),  larynx,  serous  membranes 
(especially  the  peritoneum  and  pleura),  pia  mater,  brain,  spleen,  kidneys, 
liver,  bones  and  periosteum,  uterus  and  tubes,  testicles  with  prostate  and 
seminal  vesicles,  spinal  cord,  and  striated  muscles.  The  favorite  primary 
seats  of  tubercle,  after  the  lungs  and  lymphatic  glands,  are  the  urinary  and 
sexual  organs,  and  the  bones  Tubercles  are  only  met  with  in  vascular 
parts  (hence  not  in  cartilage),  and  are  often  deposited  in  the  external  coats 
(adventitia)  of  the  smaller  vessels,  a  circumstance  which  may  account  for 
their  frequent  appearance  in  the  choroid  coat  of  the  eye,  where  they  have 
been  recognized  during  life  by  means  of  the  ophthalmoscope  (see  Walden- 
burg,  and  Reeve,  loc.  cit.,  p.  148).  Tubercle  may  become  indurated  and 
calcified  (obsolete),  but  usually  tends  to  softening,  disintegration,  and  lique- 
faction; the  fact  of  its  absorption  is  not  established,  though  its  possibility 
is  admitted  by  both  Rokitansky  and  Virchow. 

The  causes,  symptoms,  course,  and  general  treatment  of  tuberculosis  are 
described  in  every  work  on  the  Practice  of  Medicine,  and  need  not  there- 
fore be  referred  to  here:  it  may  be  stated,  however,  that  there  are  strong 
grounds  for  believing  that,  among  the  sources  of  depression  which  act  as 
predisposing  causes  of  the  development  of  tubercle,  long-continued  suppu- 
ration? is  one  which  must  not  be  ignored.  Hence  an  additional  reason  in 
the  treatment  of  surgical  cases,  for  paying  attention  to  the  constitutional 
condition  of  the  patient,  and  for  preventing,  if  possible,  deterioration  of  the 
general  health.  With  regard  to  the  question  of  operative  interference  in 
tuberculous  cases,  no  general  rule  can  be  given.  The  prognosis  of  an 
amputation  or  excision  for  tuberculous  disease,  is  undoubtedly  less  favor- 
able than  that  of  a  similar  operation  for  scrofulous  or  simple  chronic  in- 
flammation. If  there  be  evidence  of  tuberculosis  of  internal  organs,  any 
operation  should  as  a  rule  be  avoided;  the  only  exceptions  are — (1)  when 
it  appears  that  the  visceral  disease  is  caused  by  the  external  affection,  and 
when  therefore  there  would  be  reason  to  hope  that  by  removing  the  latter 

'  See  review  of  Waldenburg's  "Tuberculosis,  Pulmonary  Consumption,  and  Scro- 
fula," by  Dr.  J.  C.  Reeve,  in  Am.  Journ.  Med.  Sciences,  Jan.  1870,  and  Mr.  Butlin's 
article  in  International  Encycloprndia  of  Surgery,  vol.  i.  pp.  235-239. 

*  Dr.  Burdon  Sanderson  looks  upon  tuberculous  deposits  as  closely  analogous  to  tbe 
"  metastatic  abscesses"  ofpyjemia.  The  theory  of  the  "inflammatory  origin  of  tubercle" 
is  supported  by  the  results  of  experiments  upon  the  lower  animals. 
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the  progress  of  the  former  might  be  checked,  and  (2)  when  the  patient's 
suffering  from  the  external  disease  is  so  great,  that  the  operation  is  called 
for  simply  for  the  relief  of  pain. 

Scrotula  or  Scrofulosis,  as  the  term  is  here  used,  denotes  a  consti- 
tutional condition  or  diathesis,  which  imparts  a  peculiar  character  to  the 
processes  of  inflammation  and  ulceration,  and  VN'hich  is  particularly  marked 
by  a  tendency  to  cheesy  degeneration  in  the  lymphatic  glands,  and  to  a 
low  form  of  inflammation  of  the  bones  and  joints. 

Many  writers  speak  of  a  scrofulous  temper-ament,  and  describe  certain 
peculiarities  of  feature  and  complexion,  as  characteristic  of  the  scrofulous 
diathesis.  Mr.  Erichsen 'describes  two  forms,  the  fair  and  the  dark,  and 
subdivides  each  of  these  into  two  varieties,  the  fine  and  the  coarse;  Sir 
Wm.  Jenncr,  on  the  other  hand,  regards  the  fine  varieties  (which  consti- 
tute what  is  usually  called  the  sanguine  temperament)  as  belonging  to  the 
tuberculous  diathesis,  and  limits  the  term  scrofulous  to  the  temperament 
commonly  recognized  as  the  phlegmatic.  Although,  however,  there  are 
doubtless  many  cases  of  tuberculosis  met  with  among  persons  of  a  sanguine 
temperament,  with  delicate  features,  clear  complexions,  and  highly  devel- 
oped nervous  systems,  there  are  perhaps  almost  as  many  among  those 
whose  temperament  would  be  unhesitatingl}*  pronounced  phlegmatic,  so 
that,  as  Holmes  justly  remarks,  the  exceptions  to  the  rule  are  almost  as 
numerous  as  its  exemplifications.  It  is,  indeed,  questionable  whether  there 
be  any  temperament  that  can  be  positively  declared  to  predispose  to  either 
scrofula  or  tubercle,  or,  on  the  other  hand,  any  temperament  in  which  either 
or  both  of  these  diseases  may  not  under  favoring  circumstances  be  developed. 

The  scrofulous  diathesis  may  be  inherited,  or  may  be  acquired  by  sub- 
jection to  various  sources  of  depression,  such  as  bad  or  insufficient  food, 
intemperance,  bad  ventilation,  exposure,  mental  anxiety,  etc.  Even  when 
not  manifesting  itself  in  the  form  of  any  particular  malady,  it  is  usually 
characterized  hy  weakness  and  irritability  of  the  digestive  svstem,  by  a 
feeble  circulation,  and  by  a  state  of  general  anaemia. 

Manifestations  of  Scrofula. — The  manifestations  of  scrofula  which 
chiefly  come  under  the  notice  of  the  surgeon,  are  scrofulous  inflammation 

and  ulceration,  affecting  the  skin  and  mucous 
membranes,  scrofulous  disease  of  the  bones 
and  joints,  and  cheesy  degeneration  of  the 
lymphatic  glands. 

1.  Skin. — Various  cutaneous  eruptions 
have  been  considered  as  scrofulous,  but  upon 
somewhat  questionable  grounds;  there  can 
be  no  doubt,  however,  that  cutaneous  ulcers 
are  modified  in  their  appearance  and  course 
by  the  scrofulous  diathesis,  the  tissues  around 
the  ulcers  in  these  cases  being  greatly  thick- 
ened and  infiltrated  with  serum,  the" granu- 
lations large  and  feeble,  and  the  cicatrices, 
when  formed,  thin,  weak,  and  liable  to  re- 
ulcerate  (Fig.  208). 

2.  Mucous  Membranes.  —  The  mucous 
membranes,  under   the   influence  of  the 

Scrofulous  ulcer  of  leg.    (Erichsen.)    scrofulous  diathesis,  bccome  thickened  and 

irritable.  The  secretions  may  be  thin  and 
acrid,  or  sometimes  mixed  with  pus.  In  the  eyes  there  may  be  granular 
conjunctivitis,  with  perhaps  haziness  or  ulceration  of  the  cornea,  and  in 
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the  Schneiderian  membrane,  hypertrophy,  giving- rise  to  obstructed  breath- 
ing and  snuffling;  the  antrum  may  swell,  discharging  purulent  mucus  into 
the  nostrils;  the  tonsils  are  not  unfrequently  enlarged,  and  the  voice  ren- 
dered husky  by  relaxation  or  thickening  of  the  laryngeal  mucous  membrane ; 
diarrhoea  is  frequent,  and  cystitis,  urethritis,  and  leucorrhoea  may  each  in 
turn  be  due  to  the  scrofulous  diathesis. 

3.  Bones  and  Joints. — The  scrofulous  diathesis  seems  to  render  the  bones 
and  joints  peculiarly  disposed  to  unhealthy  and  destructive  forms  of  inflam- 
mation. Thus  an  accident,  which  occurring  to  a  healthy  person  would  be 
quite  trivial,  may  in  one  of  a  scrofulous  diathesis  be  productive  of  the  most 
serious  consequences.  I  have  known  a  fall  on  the  ice,  which  would  ordi- 
narily have  caused  a  mere  bruise,  to  give  rise,  in  a  scrofulous  child,  to  acute 
osteo-myelitis  of  the  humerus,  with  pyarthrosis  of  both  elbow  and  shoulder, 
amputation  at  the  scapulo-humeral  articulation  being  eventually  required. 
Under  the  influence  of  scrofulosis,  inflammation  of  bone  is  apt  to  assume 
the  form  of  caries,  or  of  caries  with  limited  necrosis  {caries  necrotica), 
Avhile  in  the  joints  are  found  the  various  affections  popularly  called  "  white 
swellings,"  gelatiniform  degeneration  of  the  synovial  membi'anes,  ulcera- 
tion of  cartilages,  etc. 

4.  Lymphatic  Glands. — Perhaps  the  most  unequivocal  manifestation  of 
scrofula  is  the  tendency  v.'hich  it  induces  to  cheesy  degeneration  (tyrosis) 
of  the  lymphatic  glands.  Indeed,  Waldenburg,  as  quoted  by  Reeve  {loc. 
cit.,  p.  154),  defines  scrofula  as  "a  constitutional  anomaly  in  which  the 
lymphatic  glands  ,  have  an  abnormal  tendency  to  disease,  and  possess  a 
local  disposition  to  undergo  cheesy  degeneration."  Glandular  enlarge- 
ment, particularly  in  the  cervical  and  submaxillary  regions,  is  very  fre- 
quently observed  in  cases  of  scrofulosis;  and,  under  very  slight  irritation, 
suppuration  is  apt  to  occur  in  the  neighboring  aerolar  tissue,  the  glands 
themselves  breaking  down,  and  mingling  the  caseous  products  of  their 
degeneration  with  the  surrounding  pus.  The  abscesses  thus  formed  are 
exti'emely  indolent,  not  healing  permanently  until  all  the  affected  glandular 
structure  has  been  removed,  and  cicatrizing  finally  with  depressed  and 
disfiguring  scars. 

5.  Other  Organs  are  occasionally  though  less  frequently  affected  by 
scrofula.  Among  those  which  are  most  important,  from  a  surgical  point 
of  view,  may  be  enumerated  the  mammary  gland  and  the  testis. 

Treatment  of  Scrofula.. — The  treatment  of  scrofulosis  should  consist 
more  in  attention  to  hygienic  rules  than  in  the  use  of  medicines.  Good 
air,  good  food,  habitual  cleanliness,  sufficiently  warm  clothing,  and  protec- 
tion from  exposure  or  other  sources  of  depression,  are  of  the  highest 
importance.  Special  attention  should  he  given  to  the  digestive  functions, 
and  either  constipation  or  diarrhoea  should  be  obviated,  rather,  however, 
by  regulating  the  diet  than  by  th(^  use  of  drugs.  Among  medicines,  certain 
tonics  are  particularly  serviceable.  Cod-liver  oil  probably  deserves  the 
first  place,  the  most  useful  articles  after  it  being  iron,  quinia,  and  the  pre- 
parations of  iodine.  The  syrup  of  the  iodide  of  iron  is  a  very  good  com- 
bination, particularly  for  administration  to  children.  These  tonics  should 
not,  however,  be  given  indiscriminately,  and,  as  a  rule,  not  while  there  is 
evidence  of  marked  intestinal  derangement.  Alcoholic  stimulants  must  be 
used  with  great  moderation,  and  the  lighter  wines,  or  malt  liquors,  such 
as  lager  beer,  are  commonly  preferable  to  the  stronger  forms  of  stimulus. 

By  local  treatment,  it  is  doubtful  whether  much  can  be  accomplished.  A 
most  important  rule,  and  one  which  should  be  constantly  borne  in  mind, 
is  to  take  care  lest  by  our  treatment  we  convert  this,  which  is  essentially  a 
chronic  affection,  into  one  which  is  acute.    Hence  in  many  instances  the 
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best  thing  for  the  surgeon  to  do  is  to  let  the  part  alone,  merely  protecting 
it  from  external  injury.  In  other  cases  more  active  measures  may  be 
employed,  though  always  with  care  and  watchfulness.  Scrofulous  ulcers 
may  be  dressed  with  slightly  stimulating  or  astringent  applications,  and 
the  livid,  unhealthy-looking  edges  may  be  touched  with  the  actual  cautery, 
or  even  removed  with  the  knife.  Lymphatic  enlargements  should  be  pro- 
tected by  means  of  soap  plasters,  or,  if  very  indolent,  may  be  submitted  to 
gentle  frictions,  with  moderate  pressure,  and  the  use  of  mildly  discutient 
lotions.  Even  if  abscesses  form,  it  is  better,  I  think,  to  delay  opening 
them,  as  long  as  there  is  the  slightest  chance  of  absorption  and  spontaneous 
disappearance.  If  an  opening  be  inevitable,  it  is  probably  better  made  with 
the  knife  than  left  to  nature,  as  the  resulting  scar  will  be  less  disfiguring. 
Any  sinuses  that  are  left  may  be  encouraged  to  heal  by  stimulating  injec- 
tions, or  by  means  of  a  seton.  Repeated  tappings  with  the  hypodermic 
syringe,  or  exploring  needle,  are  recommended  by  Lawson  Tait  and  Crocq, 
in  the  treatment  of  suppurating  glands  in  the  neck. 

With  regard  to  operations  in  scrofulous  cases  no  rule  of  universal  appli- 
cation can  be  laid  down.  I  am  decidedly  of  the  opinion  that,  in  the  ma- 
jority of  instances,  enlarged  cervical  glands  should  not  be  interfered  with  ; 
apart  from  the  fact  that  the  disease  in  such  a  case  commonly  extends  much 
deeper  than  it  appears  to,  these  operations  almost  always  come  into  the 
category  of  operations  of  expediency,  and,  as  such,  are  only  exceptionally 
justifiable.  If  an  operation  be  decided  upon,  Lesser's  plan  of  scooping  out 
the  affected  glands  with  a  sharp  spoon,  through  a  small  opening,  may  some- 
times be  preferable  to  excision.  With  regard  to  operations  for  scrofulous 
bone  and  joint  disease,  the  question  is  more  doubtful.  As  a  rule,  it  may 
be  said  that  no  operation  should  be  performed  while  a  reasonable  hope 
remains  that  a  cure  can  be  effected  by  expectant  treatment;  if,  however, 
the  powers  of  nature  should  be  manifestly  incompetent  for  the  task,  or  if 
(as  is  often  the  case  among  patients  of  the  poorer  classes)  the  time  which 
would  probably  be  required  for  a  natural  cure  be  an  important  considera- 
tion, operative  measures  may  be  properly  resorted  to,  and  will  often  be 
followed  by  the  most  gratifying  results.  Excision  is  of  course  preferable 
to  amputation,  when  the  circumstances  of  the  case  permit  a  choice. 

Rickets. 

Rickets  or  Rachitis  is  a  constitutional  disease,  occurring  almost 
exclusively  in  childhood,  and  characterized  by  a  peculiar  lesion  of  the 
osseous  system,  and  by  a  tendency  to  the  so-called  amyloid  or  albuminoid 
degeneration  of  certain  viscera,  especially  the  spleen  and  liver. 

Causes — Rickets  may  possibly  in  some  cases  be  inherited,  but  is,  at 
least,  much  more  frequently  acquired,'  and  usually  results  from  mal-nutri- 
tion,  or  from  other  sources  of  constitutional  depression  to  which  children 
may  be  exposed.  According  to  Heitzmann,  rickets  can  be  artificiallv  pro- 
duced by  the  continued  administration  of  lactic  acid. 

Morbid  Anatomy — The  most  characteristic  manifestation  of  rickets 
is  seen  in  the  skeleton,  and  affects  the  long  bones  as  well  as  those  of  the 
head,  chest,  and  pelvis.  The  bone  changes  consist  essentially  in  increased 
cell-growth,  with  deficiency  of  earthy  matter.    The  epiphyseal  cartilages 

1  This  subject  is  well  discussed  by  Parry,  in  an  excellent  paper  in  Amer.  .Journal  of 
Med.  Sciences  for  April,  1872. 
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(cartilatjcs  of  conjunction)  become  enlarged,  giving  what  is  often  called 
the  "  double-jointed"  appearance  observed  in  these  cases.  The  periosteum 
is  also  greatly  thickened,  while  the  osseous  shaft  itself  undergoes  soften- 
ing, its  lacuntB  being  much  enlarged,  and  filled  with  red,  pulpy  granula- 
tions. Under  the  influence  of  muscular  action,  or  other  mechanical  causes, 
the  bones  undergo  modifications  of  shape,  giving  rise  sometimes  to  great 
deformity  ;  if  the  child  has  begun  to  walk  before  the  development  of  rickets, 
these  changes  will  probably  be  most  marked  in  the  lower  extremities.  The 
cranial  bones  are  often  .much  thickened,  giving  a  massive  appearance  to 
the  head ;  in  other  cases  they  are  abnormally  thin,  or  even  perforated 
{craniotahes) ,  the  pericranium  and  dura  mater  seeming  to  be  in  contact; 
the  anterior  fontanelle  remains  open  longer  than  in  health.  Circumscribed 
swellings  may  occur  in  the  frontal  and  parietal  bones,  as  pointed  out  by 
R.  W.  Taylor,  and  may  be  mistaken  for  syphilitic  nodes.  These  swellings 
may  subsequently  undergo  resolution,  or  may  remain  as  permament  de- 
formities. Subperiosteal  hemorrhages  in  the  femur  and  tibia  have  been 
observed  by  H.  W.  Page.  The  ribs  bend  at  their  junction  with  the  costal 
cartilages,  allowing  the  sternum  to  project,  and  causing  the  so-called 
"pigeon-breasted"  deformity.  In  some  cases  the  enlargement  of  the  ster- 
nal extremities  of  the  ribs  gives  the  appearance  of  a  deep  gutter  on  either 
side  of  the  breast-bone.  The  spine  is  occasionally  the  seat  of  lateral,  but 
more  often  of  antero-posterior  curvature,  the  backward  curve  being  in  the 
dorsal,  and  the  forward  in  the  cervical  and  lumbar  regions.  The  pelvis 
often  becomes  very  oblique,  in  consequence  of  the  deformity  of  the  lower 
extremities,  and  of  the  "lordosis"  or  anterior  curvature  of  the  lumbar 
spine  ;  and  serious  complications  may  thus  arise  in  after-life,  in  the  process 
of  parturition,  or  in  operations  on  the  pelvic  organs. 

Symptoms  and  Course. — In  the  earlier  stages  of  rickets,  there  are 
disorder  of  the  digestive  system  and  other  evidences  of  mal-nutrition,  but 
nothing  that  can  be  considered  distinctive.  Teething  is  delayed,  and  often 
accomplished  with  difficulty.  The  child  sleeps  badly,  and  is  restless;  sweats 
profusely  about  the  head,  and  constantly  kicks  otF  the  bed-clothes.  The 
muscular  system  is  weak,  and  the  patient,  if  he  has  already  begun  to  walk, 
soon  loses  both  the  power  and  the  disposition  to  do  so.  The  urine  is 
abundant,  and  usually  loaded  with  phosphates.  As  the  disease  advances, 
a  curious  state  of  muscular  hyperesthesia  is  often  observed,  either  volun- 
tary motion  or  the  touch  of  another  being  attended  with  acute  pain,  and 
the  child,  as  a  conseijuence,  maintaining  an  almost  fixed  position,  and  ap- 
pearing listless  and  indisposed  to  even  the  slightest  exertion.  There  is  a 
tendency  to  bronchial  and  pulmonary  inflammation,  laryngismus  stridulus, 
and  cerebral  irritation  with  convulsions.  Fever  is  often,  but  by  no  means 
always,  present ;  the  appetite  is  capricious  or  wanting,  and  the  fecal  evacu- 
ations (whether  there  be  or  be  not  diarrhoea)  are  ill-formed  and  offensive. 
The  liver  and  spleen  are  often  enlarged,  and  sometimes  albuminous  or 
amyloid,  in  the  later  stages  of  the  affection,  while  the  bony  deformities, 
which  have  been  described,  frequently  persist  even  after  the  entire  restora- 
tion of  the  general  health  and  strength.  Intelligence  is  diminished  during 
the  existence  of  the  disease,  but  the  mental  powers  are  usually  completely 
restored  with  bodily  convalescence. 

Diagnosis  and  Prognosis  There  are  no  symptoms  by  which,  in  its 

earliest  stage,  rickets  can  be  distinguished  from  the  other  diathetic  diseases 
which  we  have  considered.    In  any  case  in  which  dentition  is  much  de- 
laved,  or  in  which  difficulty  in  walking  is  observed,  the  surgeon  may  sus- 
29 


450 


DIATHETIC  DISEASES. 


pect  rachitis,  and,  by  careful  attention  to  the  symptoms  abov'e  described, 
will  usually  be  able  to  recognize  it  if  present.  When  the  characteristic 
osseous  changes  have  begun,  the  natui'e  of  the  affection  can  scarcely  be 
mistaken.  The  prognosis  of  rickets,  if  the  disease  be  not  too  far  advanced, 
is  usually  favorable ;  as  justly  observed  by  Hillier,  however,  mortuary 
records  recognize  the  secondary  affections  which  complicate  rickpts,  while 
the  primary  condition  which  renders  thos^e  complications  fatal,  is  itself 
ignored.  As  a  rule,  it  may  be  said  that  the  earlier  the  disease  appears,  the 
less  is  the  chance  of  recovery,  Avhile  even  in  the  most  favorable  cases  the 
affection  may  last  for  several  years. 

Treatment. — The  hygienic  management  of  rickets  is  of  the  greatest 
importance ;  if  the  disease  occur  during  the  first  six  or  eight  months  of 
life,  and  the  mother's  milk  be  found  either  scanty  or  of  bad  quality,  a 
healthy  wet  nurse  should  be  procured,  or  the  natural  food  supplemented  or 
replaced  by  fresh  cow's  milk,  diluted  with  lime-water  (1  part  to  4)  ;  dog''s 
milk  is  preferred  by  Bernard.  After  a  time  beef-tea  may  be  made  to  alter- 
nate with  the  milk,  and  wine  or  brandy  may  be  given  in  quantities  adapted 
to  the  patient's  age.  The  child  should  be  warmly  clothed,  and  kept  as 
much  as  possible  in  the  open  air,  and  at  night  in  a  well-ventilated  apart- 
ment- Warm  or  cold  sponging,  or  sea-bathing,  will  often  prove  of  great 
service.  If  the  digestive  system  be  much  disordered,  a  few  doses  of  mer- 
cary  with  chalk,  or  some  similar  combination,  may  be  given,  but  the  reme- 
dies of  greatest  importance  are  tonics,  especially  cod-liver  oil,  iron,  quinia, 
and  nux-vomica.  The  cod-liver  oil  is  probably  the  most  valuable,  and  may 
be  given  in  gradually  increasing  doses  as  the  child  is  able  to  assimilate  it. 
Dr.  Withers,  an  Irish  surgeon,  recommends  the  sulpho-carbolate  of  lime. 
Some  difference  of  opinion  exists  as  to  whether  mechanical  appliances 
should  be  used  to  obviate  deformity  in  these  cases.  In  the  most  acute 
form  of  rachitis,  when,  in  the  vivid  language  of  Sir  William  Jenner,  the 
child  "  is  indeed  fighting  the  battle  of  life,  .  .  .  striving  with  all  the  energy 
it  has  to  keep  in  constant  action  every  one  of  its  muscles  of  inspiration," 
the  use  of  splints  and  bandages  would  be  doubtless  an  unnecessary  annoy- 
ance ;  again,  after  the  stage  of  bony  consolidation  has  come  on,  splints 
can  be  of  no  use,  and  would  do  harm  by  impeding  the  natural  motions ; 
but,  while  the  bones  are  yet  soft  and  yielding,  a  great  deal  may  be  often 
accomplished  b}-  the  use  of  light  apparatus,  to  prevent  if  not  to  remedy 
deformity.  For  the  lower  extremities,  simple  wooden  splints  may  be  used, 
and  may  be  made  to  project  below  the  feet,  so  as  to  prevent  the  child  from 
standing  or  walking;  while  for  the  spine,  various  forms  of  apparatus,  such 
as  will  be  described  in  speaking  of  spinal  curvature,  may  be  employed. 
When  excessive  deformity  of  the  long  bones  persists  in  after-life,  it  may 
occasionally  be  proper  to  endeavor  to  remedy  it  by  cutting  through  the 
bone  with  saw  or  chisel  (osteotomy),  or  even  by  removing,  subperiosteally, 
a  wedge-shaped  portion.  Operations  of  this  kind  have  been  successfully 
resorted  to  by  many  surgeons,  myself  included,  and  will  be  more  particu- 
larly referred  to  in  the  chapter  on  Orthopaedic  Surgery. 
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CHAPTER  XXIV. 

VENEREAL  DISEASES. 

GONORRHCEA  AND  CHANCROID. 

The  term  Venereal  Disease  is  applied  to  certain  affections  which  are 
usually  acquired  in  sexual  intercourse.  There  are  three  separate  diseases 
which  are  properly  described  as  venereal,  which  until  within  a  compara- 
tively recent  period  were  all  confused  together,  and  the  distinction  between 
two  of  which  is  even  at  the  present  time  not  recognized  by  a  large  number 
of  surgeons.  These  diseases  are  Gonorrhoea,  Chancroid,  and  Syphilis. 
The  first  two  are  strictly  local,  while  the  latter  is  a  constitutional  affection. 
The  non-identity  of  gonorrhoea  with  the  other  venereal  diseases,  though 
pointed  out  by  Bhlfour,  B.  Bell,  Hernandez,  and  others,  was  not  clearly 
established  until  the  publication  of  Ricord's  treatise  in  1838,  while  the 
diversity  of  chancroid  and  syphilis — first  clearly  shown  by  Bassereau,  in 
1852 — is  even  now  denied  by  a  good  many  surgeons,  and  is  practically 
ignored  by  a  still  larger  number. 

GONORRHCEA. 

GonorrhcEa,  Blennorrhagia,  or,  as  it  is  vulgarly  called.  Clap,  is  a 
virulent,  contagious,  muco-purulent  inflammation,  affecting  the  mucous 
membranes.  It  is  chiefly  seen  in  the  generative  org-ans,  being  usually  met 
with  in  the  male  urethra  and  in  the  vulvo-vaginal  canal — the  glans  penis 
and  lining  membrane  of  the  prepuce,  the  uterus,  and  the  female  urethra, 
being  less  often  involved.  It  also  occurs  in  the  conjunctiva,  and  is  said  to 
have  been  seen  in  the  rectum,  nose,  mouth,  and  umbilicus. 

Causes. — The  most  frequent  cause  of  gonorrhoea  is  unquestionably 
direct  contact  with  the  muco-pus  derived  from  a  person  similarly  affected 
It  may,  however,  arise  from  contact  with  the  vaginal  secretions  in  cases  of 
leucorrhoea,  from  contact  with  the  menstrual  fluid,  or  even,  possibly,  from 
intercourse  between  healthy  persons,  if  coitus  be  violent,  prolonged,  or 
attended  with  unusual  excitement.  In  the  immense  majority  of  instances 
gonorrhoea  is  acquired  in  sexual  congress,  and  hence  is  observed  in  the 
mucous  membranes  of  the  urino-genitary  apparatus.  Ophthalmic  gonor- 
rhoea, or,  as  it  is  usually  called,  gonorrhoeal  conjunctivitis — is  caused  by 
transference  of  the  contagious  secretion  from  the  private  parts  to  the  eye, 
by  the  patient's  hand,  or  possibly  by  means  of  dirty  towels,  etc.,  while  the 
rarer  forms  of  rectal,  nasal,  umbilical,  and  buccal  gonorrhoea  may  be  simi- 
larly produced,  or  may  be  due  to  practices  the  nature  of  which  it  is  not 
necessary  to  specify. 

Gonorrhoea  of  Male  Urethra  I  shall  first  describe,  under  this 

heading,  the  course,  symptoms,  and  appropriate  treatment  of  an  ordinary 
gonorrhoeal  attack,  considering  subsequently  the  various  complications 
which  may  arise,  and  the  modifications  of  treatment  required  by  each. 
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The  first  symptoms  are  usually  manifested  from  one  to  five  days  after 
exposure  to  contagion,  though  the  disease  is  occasionally  not  observed  until 
a  week,  or  even  a  fortnight,  after  the  infecting  coitus.  The  patient  first 
notices  an  uncomfortable  stinging  or  tickling  sensation  (which  the  French 
call  incotement),  at  the  urinary  meatus,  and,  on  examining  the  part,  ob- 
serves the  lips  of  the  urethra  slightly  swollen  and  reddened,  and  moistened 
with  a  small  quantity  of  viscid  secretion.  This  fluid  gradually  increases  in 
amount,  and  from  being,  as  at  first,  colorless,  soon  becomes  milky  or  yel- 
lowish-white in  appearance,  and  under  the  microscope  is  found  to  consist 
of  mucus  mingled  with  pus.  In  this,  which  is  called  the  first  or  ivcuhative 
stage,  the  inflammation  is  confined  to  the  anterior  portion  of  the  urethra, 
and  especially  the  part  known  as  the  fossa  navicularis,  but  in  the  course  of 
two  or  three  days  spreads  backwards,  and  becomes  much  more  intense. 
The  discharge  is  now  quite  profuse,  of  a  greenish-yellow  color,  some- 
what thicker  than  at  first,  and  occasionally  streaked  with  blood;  the 
urethra  is  tense  and  painful,  and  the  whole  penis — but  particularly  the 
glans — red  and  turgid.  Urination  is  frequent,  and  attended  with  a  good 
deal  of  irritation,  or  scalding  (chavde-pisse),  and  the  stream  is  lessened  in 
size,  on  account  of  the  swelling  of  the  mucous  membrane.  If  the  bulbous 
portion  of  the  urethra  be  affected,  the  perineum  is  tense  and  painful ; 
while,  if  the  prostatic  portion  be  involved,  the  anus  feels  hot,  and  as  if 
stuffed  with  a  foreign  body.  If  the  inflammation  run  very  high,  there  ma}^ 
be  a  good  deal  of  general  febrile  disturbance.  This,  the  second  or  acute 
stage  of  gonorrhoea,  lasts  from  one  to  three  weeks,  and  then  gradually  sub- 
sides into  the  third  or  chronic  stage,  which,  when  long  persistent,  receives 
the  name  of  Gleet  or  Blennorrhoea.  In  the  third  stage,  the  dischai'ge 
diminishes  in  quantity  and  gradually  loses  its  purulent  character,  while 
the  intensity  of  all  the  symptoms,  and  especially  of  the  scalding  in  urina- 
tion, becomes  markedly  lessened.  The  inflammation  lasts  longest  in  the 
posterior  portion  of  the  urethra,  and  matter  can  be  sometimes  made  to  flow 
by  pressure  from  behind  forwards  applied  to  the  perineum,  w^hen  the  ante- 
rior portion  of  the  canal  has  apparently  quite  resumed  its  normal  condition. 
Gonorrhoea,  in  most  cases,  tends  to  a  spontaneous  cure,  lasting  on  an 
average  from  six  to  twelve  weeks ;  but  occasionally  an  intractable  gleet 
may  persist  for  many  months,  or  even  years. 

tinder  the  name  of  Dry  Clap  have  been  described  cases  of  gonorrhoea, 
in  which  it  is  said  that  all  the  symptoms  were  well  marked,  with  the  single 
exception  that  at  no  time  was  there  any  discharge.  I  am  disposed  to  think, 
with  Bumstead,  that  in  these  cases  closer  observation,  with  perhaps  exami- 
nation of  the  urine,  would  have  shown  that  some  muco-pus  was  actually 
present.  I  do  not  believe  that  gonorrhoea  can  exist  without  discharge, 
though  it  is  very  possiljle  that  the  amount  of  discharge  may  sometimes  be 
so  slight  as  readily  to  escape  detection. 

Diagnosis. — I  do  not  believe  that  it  is  possible  to  distinguish,  with  ab- 
solute certainty,  gonorrhoea  caused  by  impure  coitus,  from  other  forms  of 
muco-purulent  urethritis.  It  is  usually  said  that  the  diagnosis  can  be 
made  by  observing  the  greater  virulence  of  the  blennorrhagic  affection,  and 
unquestionably,  ordinary  inflammation  of  the  urethra  rarely  attains  the 
intensity  which  is  common  in  cases  of  gonorrhoea.  Yery  intense  muco- 
purulent urethritis  may,  however,  be  caused  by  the  contact  of  the  acrid 
vaginal  secretions  in  cases  of  leucorrhoea,  or  by  the  contact  of  the  menstrual 
fluid ;  and  it  is  believed  by  many  of  the  very  highest  authorities,  that 
genuine  gonorrhea  is  thus  not  unfrequentlv  produced.  Whether  this  be 
admitted  or  not;  whether,  that  is,  we  believe  in  the  existence  of  any  special 
gonorrhoeal  virus,  or  consider,  as  has  been  done  in  the  preceding  pages,  that 
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gonorrhoea  is  merely  a  peculiarly  virulent  form  of  ordinary  inflammation, 
we  must  grant  that  it  is  often  (juite  impossible  to  fix  upon  the  exact  source 
of  the  disease,  in  any  particular  instance;  and  hence  the  practical  inference, 
that  the  surgeon  should,  in  cases  the  history  of  which  is  not  clear,  exercise 
great  caution  in  expressing  an  opinion,  of  the  correctness  of  which  he  can- 
not be  absolutely  sure,  and  which  may  not  only  cause  great  unhappiness, 
but  may  perhaps  involve  some  innocent  person  in  unmerited  disgrace  and 
blame.  Fortunately  the  question  is  one  of  theoretical  rather  than  of  prac- 
tical interest,  for  the  treatment  of  muco-purulent  urethritis  is  the  same,  no 
matter  whence  its  origin.  In  its  chronic  stage,  the  diagnosis  of  gonorrhcsa 
presents  still  greater  difficulty,  for  a  thin,  gleety,  urethral  discharge  may 
come  from  very  various  sources  of  irritation — being  indeed  a  not  unfre- 
quent  attendant  upon  the  gouty,  strumous,  and  scorbutic  diatheses,  or  a 
mere  secondary  affection  resulting  from  diseases  of  neighboring  parts,  such 
as  the  rectum  or  prostate  gland.  The  form  of  urethral  discharge  which, 
as  will  be  seen  hereafter,  is  a  manifestation  of  secondary  syphilis,  can  usually 
be  recognized  by  its  grayish-white  color,  and  by  the  absence  of  inflamma- 
tory symptoms. 

Pro(/nosis. — Though  in  the  large  majority  of  instances,  gonorrhoea  proves 
a  perfectly  tractable  affection,  and  passes  off  without  any  disagreeable  con- 
sequences, cases  are  occasionally  met  with  in  which  a  troublesome  gleet 
proves  utterly  rebellious  to  treatment,  remaining  as  the  starting-point  for 
an  acute  attack  of  the  disease,  which  may  be  provoked  by  any  sexual  excess, 
indulgence  in  intoxicating  bevei'ages,  or  even  imprudence  of  diet;  in  other 
cases  gonorrhoea]  inflammation  gives  rise  to  oi-ganic  stricture  of  the  urethra, 
or  may  cause  serious  and  even  fatal  disease  of  the  bladder  and  kidneys. 

Treatment. — The  treatment  of  gonorrhoea  is  principally  of  a  local  charac- 
ter. If  the  patient  be  seen  in  the  j^rs^  stage,  before  the  inflammation  has 
reached  its  point  of  greatest  intensity,  what  is  called  the  ahorlive  treatvient 
may  be  properly  employed.  The  plan  which  I  am  in  the  habit  of  following 
is  to  direct  uretheral  injections  of  a  solution  of  nitrate  of  silver  (gr.  ^-f^j). 
Of  this  preparation  from  two  to  four  fluidrachms  should  be  carefully  injected 
into  the  urethra,  three,  four,  or  five  times  a  day,  the  patient  taking  the 
precaution  to  wash  out  his  urethra  by  urination  ten  or  fifteen  minutes 
before  each  injection.  The  injections  are  best  made  with  a  small  hard- 
rubber  syringe,  which  is  in  every  way  preferable  to  the  common  glass 
syringe  usually  sold  for  the  purpose.  In  usinu*  the  syringe,  the  patient 
should  gently  introduce  its  beak  as  far  as  it  will  go  into  the  urethra,  the 
lips  of  which  are  then  closely  pressed  against  the  instrument  with  tlie  thumb 
and  fingers  of  the  left  hand,  while  the  piston  is  slowly  driven  down  by  the 
forefinger  of  the  right  hand,  which  holds  the  syringe.  By  this  method  the 
escape  of  fluid  is  prevented,  and  the  whole  amount  is  introduced  into  the 
canal ;  there  is  no  risk  of  the  injection  entering  the  bladder,  and  even 
should  it  do  so,  no  harm  would  result,  for  it  would  be  instantly  decomposed 
by  the  salts  of  the  urine.  Two  syringefuls  may  be  used  on  each  occasion 
of  injection,  as  the  effect  of  the  first  is  always  to  some  extent  neutralized 
by  the  mucus  which  lines  the  urethra.  The  first  effect  of  these  injections 
is  apparently  to  aggravate  the  disease,  the  discharge  becoming  purulent 
and  profuse;  in  the  course  of  a  day  or  two,  however,  it  again  becomes  thin 
and  watery,  and  perhaps  streaked  with  blood,  while  the  concomitant  symp- 
toms lessen  in  intensity;  the  injections  may  now  be  used  less  frequently, 
or  altogether  discontinued,  and  very  often  no  further  treatment  will  be 
required.  If,  however,  th(!  discharge  do  not  cease  in  a  few  days,  mildly 
astringent  injections  may  be  used  to  complete  the  cure.  No  constitutional 
treatment  is  required  during  this  stage,  except  a  saline  cathartic  if  there  be 
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constipation.  The  patient  should  be  kept  as  quiet  as  possible,  and  upon 
rather  low  diet.  The  recumbent  position  should  be  maintained  (confinement 
to  bed  is  desirable,  but  often  impracticable),  and  all  sources  of  excitement, 
particularly  of  the  sexual  organs,  carefully  avoided.  Some  surgeons  use, 
in  this  stage,  very  strong  injections  of  nitrate  of  silver  (gr.  x  to  xx-f^j), 
and  a  very  rapid  cure  may  thus  occasionally  be  obtained.  The  treatment 
should  in  such  a  case  be  conducted  by  the  surgeon  himself,  one  injection 
being  all  that  is  usually  employed.  The  plan  which  I  have  recommended 
is,  I  think,  safer,  and  equallv  satisfactory. 

In  the  second  or  aciUe  stage  of  gonorrhoea,  the  precautions  already  referred 
to,  .as  to  rest  and  quiet,  are  of  the  highest  importance.  After  the  bowels 
have  been  freely  moved,  the  patient  should  be  put  at  once  upon  the  use  of 
alkaline  and  diluent  diuretics — the  following  combination  being  perhaps  as 
suitable  as  any  other:  R.  Sodii  bicarbonat.  5j ;  Spt.  aeth.  nitr.  f.^ss;  Infus. 
lini  comp.  Oj.  M.  A  wineglassful  of  the  mixture,  which  is  not  disagreeable 
to  the  taste,  may  be  taken  every  tAVO  or  three  hours — the  whole  pint  being 
consumed  during  the  day.  The  glans  penis  and  prepuce  should  be  gently 
freed  from  the  discharge  as  often  as  it  accumulates,  and  much  comfort  may 
be  derived  from  the  local  application  of  water  as  hot  as  can  be  borne.  In- 
jections are  not  usually  available  during  the  first  twenty-four  hours  of  the 
acute  stage,  but  if  the  meatus  be  not  so  much  inflamed  as  to  render  the  use 
of  the  syringe  painful,  anodynes'  may  be  thus  emplo^^ed  with  advantage — 
or  even  simple  demulcents,  such  as  thin  starch — or  local  sedatives,  such  as 
the  subnitrate  of  bismuth.  Kiichenmeister,  of  Dresden,  employs  diluted 
lime-water.  As  soon  as  the  first  intensity  of  this  stage  has  pas.«ed  by,  in- 
jections become  again  the  most  important  remedies,  the  best  articles  being 
probably  the  sulphate  or  acetate  of  zinc,  the  acetate  of  lead,  and,  as  the 
disease  becomes  chronic,  the  sulphate  of  copper,  or  tannic  acid.  The  follow- 
ing formulae  will  usually  be  found  satisfactory  :  R.  Zinci  sulphat.,  Plumbi 
acetat.,  aa  9ij ;  Morphi*  sulphat.  gr.  i-ij  ;  Aquae  f^viij.  M. — R.  Capri 
sulphat.  gr.  xij ;  Yin.  opii  f  3j ;  Aquae  rosae  fiyj.  M. — R.  Ac.  tannici  5j ; 
Glycerinae  f|j ;  Aquae  f5v.  M.  Dr.  See,  of  Paris,  speaks  very  favorably 
of  injections  of  silicate  of  sodium  (gr.  v.  to  xv-f^j),  while  Dr.  Boyland,  of 
Baltimore,  recommends  salicylic  acid  (gr.  v-f|j),  and  Radha  Nauth  Roy, 
an  East  Indian  surgeon,  the  sulphate  of  quinia  (gr.  ij-f  Bj).  Dr.  S.  Eldridge 
advises  the  local  use  of  ergotin.  During  this  stage  the  patient  should  keep 
the  testes  constantly  supported  with  a  well-fitting  suspensory  bandage,  a 
precaution  which  seems  to  lessen  the  risk  of  the  inflammation  spreading  to 
the  epididymis. 

During  the  third  stage,  injections  should  be  continued,  and  advantage 
may  be  sometimes  derived  from  the  use  of  deep  injections,  applied  through 
a  double  catheter,  or  simply  by  using  a  syringe  with  a  long  nozzle. 
Special  forms  of  apparatus  for  this  purpose  have  been  devised  by  various 
surgeons,  among  others  by  Reliquet,  Morgan,  Dick,  Durham,  Windsor, 
Bumstead,  Bigelow,  and  Hewson.  Harrison  advises  irrigation  or  douch- 
ing of  the  urethra  with  a  solution  of  sulpho-carbolate  of  zinc.  H.  H.  Cur- 
tis, of  New  York,  employs,  in  all  stages  of  the  disease,  irrigations  or 
retrojections  with  large  quantities  of  hot  water.  In  some  cases,  a  slight 
discharge  will  persist  long  after  the  subsidence  of  all  inflammatory  symp- 
toms;  for  these  chronic  gleets,  a  very  strong  solution  of  tannin  (5j-f.^j) 
will  sometimes  be  found  useful;  it  may  be  used  as  an  injection,  or  the 
preparation  described  in  the  U.  S.  Dispensatory  as  the  glycerite  of  tannic 

1  The  following  formula  is  given  by  Bumstead  :  I^.  Extract,  opii  9j  ;  Glycerine  f5j  ; 
Aquae  fjiij.  M. 
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acid  may  be  applied  on  a  sponge  through  the  tube  of  an  endoscope.  This 
instrument,  which  will  be  again  referred  to,  is  occasionally  useful  in  obsti- 
nate cases  of  gleet,  by  enabling  the  surgeon  to  ascertain  the  exact  point  to 
Avhich  local  medication  should  be  applied.  It  will  usually  be  found  that  the 
continuance  of  the  discharge  is  due  to  persistence  of  inflammation  in  some 
of  the  mucous  crypts  or  follicles  which  line  the  urethra,  or  to  the  existence 
of  a  slight  stricture;  in  the  latter  case,  the  occasional  passage  of  a  full-sized 
bougie  will  be  found  of  service.  During  the  later  stages  of  gonorrhoea,  the 
general  condition  of  the  patient  often  requires  the  use  of  tonics,  with  good 
food,  and  malt  liquors,  or  other  forms  of  alcoholic  stimulus. 

The  plan  of  treatment  sketched  in  the  preceding  pages  is  that  which 
seems  to  me  best  adapted  to  ordinary  cases  of  urethral  gonorrhoea,  and  I 
have  seldom  found  it  necessary  to  resort  to  any  other.  Many  surgeons 
place  great  reliance  upon  the  internal  administration  of  certain  stimulating 
diuretics,  especially  copaiba  and  cubebs,  which  they  employ  to  the  partial 
or  complete  exclusion  of  the  various  injections  which  have  been  described. 
These  remedies  are,  however,  both  inconvenient  and  disagreeable,  and  I 
believe  in  the  large  majority  of  cases  quite  unnecessary,  though  they  may 
occasionally  prove  useful  in  the  chronic  stage  of  the  affection.  They  may 
be  administered  separately  or  together,  and  may  be  combined  with  alkalies, 
and  given  either  in  pill  or  as  an  emulsion.  When  copaiba  alone  is  to  be 
prescribed,  a  convenient  form  is  the  gelatine  capsule,  containing  twenty 
drops.  On  account  of  the  disagTeeable  taste  and  nauseating  quality  of 
copaiba,  Avhen  swallowed,  it  has  been  proposed  to  use  it  by  enema,  or  as 
an  injection  for  the  urethra.  I  have  employed  the  latter  plan,  but  without 
benefit,  and  indeed  it  appears  that  the  effect  of  the  drug  can  only  be  ob- 
tained by  allowing  it  to  pass  through  the  kidney,  and  thus  medicate  the 
urine. 

Other  modes  of  treatment  have  been  used,  and  may  occasionally  be 
tried  with  advantage:  such  are  the  application  of  blisters  to  the  thigh,  or 
even  to  the  penis  itself,  painting  the  latter  with  tincture  of  iodine,  the  use 
of  medicated  bougies,^  etc. 

Complications  of  Gonorrhoea — The  complications  of  gonorrhoea 
which  require  special  notice,  are  chordee,  inflammatory  bubo,  strangury, 
retention  of  urine,  hemorrhage  from  the  urethra,  perineal  abscess,  and 
epididymitis. 

1.  Chordee  consists  of  a  painful  erection,  in  which  the  inflamed  state  of 
the  urethra  prevents  the  spongy  portion  from  becoming  elongated  to  the 
same  extent  as  the  cavernous  portions  of  the  penis.  Hence  the  organ  often 
presents  a  twisted  appearance,  and  laceration  of  the  lining  membrane  of 
the  urethra,  or  of  its  submucous  tissue,  may  take  place,  giving  rise  to 
hemorrhage,  or  laying  the  foundation  for  the  development  of  stricture. 
The  treatment  consists  in  the  use  of  camphor  and  opium  by  the  mouth,  or 
as  a  suppository,  in  the  application  of  an  ice-bag  to  the  perineum,  in 
inunction  of  that  part  with  belladonna  ointment,  or,  as  suggested  by  Otis, 
of  New  York,  in  the  application  of  dry  cold  to  the  penis  by  Petitgand's 
method  of  "mediate  irrigation"  (p.  56).  Inhalations  of  amyl  nitrite  have 
afforded  relief  in  some  cases. 

2.  Bubo. — The  inguinal  lymphatic  glands  occasionally  become  inflamed 
in  cases  of  gonorrhoea,  constituting  the  sympathetic  or  inflammatory  bubo. 
The  treatment  consists  in  endeavoring  to  promote  resolution  by  the  appli- 

^  Boiisies,  or  urethral  suppositories,  containing  iodoform  and  the  oil  of  eucalyptus, 
are  recommended  hy  Cheyne,  of  King's  College  Hospital,  London. 
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cation  of  blisters,  or  of  the  tincture  of  iodine  around  but  not  over  the 
gland ;  if  suppuration  occur,  the  pus  should  be  evacuated  through  a  small 
incision  made  in  the  direction  of  the  long-  axis  of  the  body,  and  the  after- 
treatment  should  be  conducted  as  in  a  case  of  ordinary  abscess. 

3.  Strangury  and  Vesical  Irritation  may  arise  from  inflammation  of  the 
prostate,  or  of  the  neck  of  the  bladder  ;  or,  at  a  late  stage,  apparently  from 
an  atonic  state  of  the  part ;  the  treatment  consists  in  the  use  of  warm 
fomentations  and  hip-baths,  with  anodynes,  such  as  Dover's  powder,  or 
the  tincture  of  hyoscyamus.  The  introduction  of  lumps  of  ice  into  the 
rectum  is  highly  commended  by  Horand.  When  of  the  atonic  form,  adv  an- 
tage may  be  derived  from  the  use  of  the  mineral  tonics. 

4.  Retention  of  Urine,  if  dependent  upon  spasm  or  inflammatory  swell- 
ing, should  be  treated  by  the  use  of  the  warm  bath,  with  full  doses  of 
opium,  and  perhaps  leeches  to  the  perineum,  catheterization  being  avoided 
if  possible.  If  an  instrument  be  required,  a  large  flexible  catheter  should 
be  used  without  the  stylet.  If  the  retention  arise  from  prostatic  or  perineal 
abscess,  or  from  stricture,  other  measures  may  be  required,  which  will  be 
described  in  the  proper  place. 

5.  Urethral  Hemorrhage  may  occur  in  the  form  of  capillary  oozing,  or 
may  result  from  rupture  or  laceration  of  large  vessels,  as  a  consequence  of 
chordee,  or  of  attempts  at  catheterization.  The  treatment  consists  in  the 
local  use  of  cold,  or  in  pressure,  applied  by  introducing- a  full-sized  catheter 
and  strapping  the  penis  to  the  instrument. 

6.  Perineal  Abscess  may  occur  as  a  complication  of  gonorrhoea,  and,  be- 
side causing  great  suffering,  may  give  rise  to  retention  of  urine;  the  treat- 
ment consists  in  the  use  of  poultices  or  warm  fomentations,  with  an  early 
incision  in  the  median  line,  so  as  to  prevent,  if  possible,  the  ab.scess  from 

opening  into  the  urethra — an  occurrence 
which  would  almost  certainly  be  followed 
by  the  formation  of  a  perineal  fistula. 
An  early  incision  is  also  required  in  the 
rare  case  of  an  Urethral  Abscess  appear- 
ing in  front  of  the  scrotum. 

Y.  Epididymitis,  Hernia  Humoralis, 
or  Sivelled  Testicle,  is  one  of  the  most 
important  complications  of  gonorrhoea, 
rarely  occurring  before  the  third,  and 
usually  as  late  as  the  sixth  week  of  the 
disease.  From  the  fact  that  it  commonly 
appears  as  the  discharge  from  the  urethra 
is  diminishing,  it  was  formerl}^  consid- 
ered a  sympathetic  or  metastatic  affec- 
tion, but  it  is  now  pretty  well  established 
that  it  is  merely  the  result  of  the  exten- 
sion of  inflammation  from  the  prostatic 
portion  of  the  urethra,  through  the  ejacu- 
latory  ducts  and  vas  deferens,  to  the 
epididymis,  and  more  rarely  to  the  tes- 
tis itself.  The  left  side  is  more  often  affected  than  the  right,  probably 
because,  as  usually  hanging  lower  in  the  scrotum,  the  left  testicle  is  natu- 
rally less  well  .supported  by  that  structure;  both 'testes  are  occasionally 
involved.  rarely  at  the  same  time,  but  more  often  in  succession  or  alter- 
nately. The  symptoms  are  those  of  acute  inflammation  in  any  tense  struc- 
ture, great  pain  and  tenderness,  especially  over  the  region  of  the  globus 
minor,  and  marked  swelling,  which  is,  however,  chiefly  due  to  effusion  into 


Fig.  209. 


Gonorihccal  epididymitis.  (Liston.) 
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the  tunica  vaginalis  (acute  hydrocele).  The  diagnosis  from  oixhilis,  or 
inflammation  of  the  testis  proper,  can  only  be  made  by  noting  the  history 
of  the  case,  and  by  observing  the  localization  of  the  symptoms  to  the  re- 
gion of  the  epididymis.  Epididymitis  affecting  an  undescended  testicle, 
or  one  retained  in  the  inguinal  canal,  may  be  mistaken  for  inflammation  of 
a  lymphatic  gland,  or  for  strangulated  hernia,  but  the  true  nature  of  the 
case,  under  such  circumstances,  will  be  at  once  suspected,  if,  on  examining 
the  scrotum,  the  testis  be  found  absent  from  its  place.  The  prognosis  of 
swelled  testicle  is  always  favorable,  but  the  globus  minor  may  become  per- 
manently obliterated  by  the  inflammation,  and,  if  this  should  occur  on 
both  sides,  the  patient  would,  of  course,  be  rendered  impotent. 

The  treatment  which  I  have  for  some  years  employed  for  this  affection, 
when  seen  in  the  acute  stage,  is  that  which  was  suggested  by  Petit,  and 
recommended  by  Yidal  (de  Cassis),  and  which  has  been  more  recently 
revived  by  H.  Smith,  of  London.  It  consists  in  making  a  puncture  or 
limited  incision  into  the  inflamed  organ  at  its  most  tender  part,  with  a 
sharp  and  narrow  straight  bistoury  ;  a  few  drops  of  blood  follow  the  with- 
drawal of  the  knife,  and  the  pain  is  almost  instantaneously  relieved,  the 
tenderness  quite  or  almost  disapijearing  within  twenty-four  or  fort3"-eight 
hours.  The  patient  is  confined  to  bed  for  a  few  days  with  the  scrotum 
supported  on  a  pillow,  and  covered  with  a  cloth  dipped  in  cold  water,  or 
in  lead-water  and  laudanum.  The  use  of  urethral  injections  should  be  tem- 
porarily discontinued,  and  may  be  resumed,  if  necessary,  Avhen  the  acute 
symptoms  have  subsided.  Iodine  ointment,  or  some  similar  sorbefacient, 
may  be  used  to  remove  the  induration  of  the  globus  minor,  which  often 
remains  after  all  tenderness  has  disappeared.  This  mode  of  treatment  has 
proved  in  my  hands  perfectly  satisfactor}'',  the  patient  being  at  once 
relieved,  and  resolution  following  without  any  unfavorable  occurrence. 
Several  cases  have,  however,  been  recorded  by  Demarquay  and  Salleron, 
in  which  hernia  and  complete  extrusion  of  the  seminiferous  tubules  fol- 
lowed the  incision,  the  patient  being  thus  effectually  castrated  on  the 
affected  side;  the  incision  is  said,  in  Salleron's  case  (Arch.  Gen.  de  Med., 
Fev.'  1870),  not  to  have  exceeded  one  centimetre  in  length — about  four- 
tenths  of  an  inch.  On  the  other  hand  may  be  placed  the  remarkable  suc- 
cess obtained  by  Vidal  and  Smith,  the  former  surgeon  having  punctured 
400  testes,  \vithout  one  bad  result,  while  the  latter  declares  that  the  method 
has  served  him  well  in  500  cases.  To  guard  against  the  accident  which 
occurred  to  Demarquay  and  Salleron,  it  would  be  prudent,  however,  to 
limit  the  incision  to  one  not  exceeding  a  quarter  of  an  inch  in  length. 
This  little  operation  appears  to  act  by  relieving  the  tension  due  to  the 
want  of  expansibility  of  the  tunica  albuginea ;  it  is  therapeutically  analo- 
gous to  the  incisions  practised  in  cases  of  paronychia,  and,  in  the  words  of 
Mr.  Hutchinson,  "appears  to  relieve  pain  much  with  the  same  certainty 
that  iridectomy  does  in  acute  glaucoma." 

Other  modes  of  treatment  have  been  recommended  for  epididymitis, 
among  which  may  be  mentioned  Yelpeau's  plan  of  making  numerous  punc- 
tures of  the  tunica  vaginalis  with  the  point  of  a  lancet,  Fricke's  method  of 
strapping  the  testicle  with  adhesive  plaster  (very  painful  during  the  acute 
stage),  the  application  of  ice,  as  advised  by  Borgioni,  or  of  iodoform  oint- 
ment, as  practised  by  Alvares,  Langlebert's  method  of  surrounding  the 
scrotum  with  wadding  and  India-rubber  cloth  and  applying  a  suspensory 
bandage,  and  the  plan  recommended  by  Mr.  Rouse,  of  St.  George's  Hos- 
pital, who  relics  chiefly  upon  the  administration  of  opium,  in  doses  of  a 
grain,  night  and  morning.  The  plan  formerly  advised  in  most  text-books, 
and  still  favored  by  many  surgeons,  consists  essentially  in  local  bleeding 
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and  the  free  use  of  tartar  emetic  and  calomel — in  the  adoption,  in  fact,  of  a 
decidedly  "  antiphlog-istic"  course  of  treatment. 

Amoiif^  the  rarer  complications  of  gonorrhoea  must  be  mentioned  perito- 
nitis and  subperitoneal  abscess,  due,  according  to  Faucon,  to  irritation 
transmitted  from  the  vas  deferens,  seminal  vesicles,  prostate,  bladder, 
ureters,  or  kidneys. 

Balano-posthitis,  or  External  Gonorrhoea,  is  the  name  given  to 
inflammation  of  the  prepuce  and  glans  penis.  When  confined  to  the  former, 
it  is  called  balanitis,  and  when  limited  to  the  latter,  posthitis.  This  alTec- 
tion  is  usually  due  to  exposure  in  coitus,  but  may  result  from  the  irritation 
caused  by  the  accumulation  of  smegma,  in  cases  of  phimosis,  or  in  persons 
who  neglect  ablution.  It  is  chiefly  seen  in  those  whose  prepuce  is  elon- 
gated, and  may  be  very  generally  prevented  by  the  practice  of  circumcision, 
the  covering  of  the  glans  losing  the  character  of  mucous  membrane  after 
this  operation,  and  becoming  assimilated  to  skin.  The  symptoms  are  those 
of  ordinary  muco-purulent  inflammation,  and  the  aflTection  is  often  accom- 
panied with  a  temporary  phimosis.  The  treatment  consists  in  the  applica- 
tion to  the  inflamed  surfaces  of  the  solid  stick  of  nitrate  of  silver,  or  in 
packina:  the  preputial  fold  with  lint  dipped  in  a  solution  of  the  same  salt 
(3j_f^j)^  the  whole  penis  being  then  surrounded  with  an  evaporating  lotion. 
If  phimosis  exist,  it  may  be  necessary  to  relieve  this  by  an  operation  which 
will  be  described  in  another  portion  of  the  volume. 

GonorrhcEa  of  the  Female  Generative  Organs  is  usually  lim- 
ited to  the  vulvo-vagiiial  canal,  though  the  urethra  is  occasionally  affected, 
as  are  likewise  the  lining  membranes  of  the  uterus  and  Fallopian  tubes. 
The  ovaries  may  be  secondarily  inflamed  (furnishing  a  pathological  analogy 
to  the  swelled  testicle  of  the  male),  or  peritonitis  may  ensue  from  the 
escape  of  gonorrhoea!  matter  into  the  cavity  of  the  abdomen.  The  symj)- 
toms  are  those  of  acute  inflammation,  attended  with  profuse  muco-purulent 
discharge.  The  diagnosis  from  leucorrhoea  and  from  ordinary  vulvo-vagi- 
nitis,  is  often  difficult,  and  occasionally  impossible.  Leucorrhoea  usually 
proceeds  chiefly  from  the  womb,  while  gonorrhoea  aff"ects  principally  the 
exterior  parts,  but  these  positions  may  be  occasionally  reversed.  Muco- 
purulent vulvo-vaginitis  may,  as  is  well  known,  result  from  various  causes 
independently  of  contagion,  such  as  exposure  to  cold  and  moisture,  the 
presence  of  ascarides,  external  violence,  masturbation,  or  immoderate 
coitus.  Hence,  the  surgeon  should  be  very  cautious  in  pronouncing  an 
opinion  as  to  the  nature  of  a  suspicious  discharge  in  a  woman,  and  particu- 
larly in  a  female  child,  as  vaginal  discharges  in  children  are  not  unfre- 
quently  made  the  ground  of  criminal  accusations  against  totally  innocent 
persons.  Even  the  implication  of  the  urethra  is  not  positive,  though  it  is 
certainly  prima-facie  evidence  of  the  inflammation  being  the  result  of 
impure  contact. 

The  treatment  of  gonorrhoea,  in  the  female,  should,  during  the  acute 
stage,  be  limited  to  the  use  of  laxatives  and  diaphoretics,  with  warm  hip- 
baths and  emollient  fomentations  to  the  external  parts.  In  the  subacute 
stage,  astringent  injections  (especially  of  alum  or  sulphate  of  zinc)  may  be 
used,  the  patient  applying  them  herself  by  means  of  a  self-injecting  enema 
apparatus  (in  quantities  of  not  less  than  a  pint),  or  the  surgeon  making 
the  application  through  a  .speculum.  In  either  case  the  patient  should  be 
recumbent,  with  the  hips  somewhat  elevated.  After  the  use  of  an  injec- 
tion, it  is  well  to  keep  the  inflamed  surfaces  apart  by  introducing  a  strip  of 
lint,  or  a  small  tampon,  dipped  in  the  astringent  solution.    Another  plan. 
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proposed  by  the  late  Sir  J.  Y.  Simpson,  is  to  introduce  medicated  pessaries, 
or  vaginal  suppositories.  This  method  has,  according  to  Dr.  Black,  been 
successfully  employed  in  the  women's  venereal  wards  of  the  Philadelphia 
Hospital.  Vaginal  poultices  are  employed  by  Fournier.  When  th(;  nr(!thra 
is  affected,  injections  may,  if  thought  proper,  be  employed  as  in  the  male, 
or  copaiba  and  cubebs  may  be  administered  internally.  The  inflammation 
may  persist  in  the  vulvo-vaginal  ducts  and  Cowper's  glands  long  after 
apparent  recovery.  Bubo  rarely  follows  gonorrhoea  in  the  female,  but, 
when  met  with,  should  be  treated  as  in  the  male. 

Ophthalmic  Gonorrhoea,  or,  as  it  is  usually  called,  Gonorrhceal 
Ophthalmia  or  Conjunctivitis,  is  produced  by  direct  inoculation  of  the 
palpebral  or  conjunctival  mucous  membrane  with  gonorrho^al  matter,  and 
must  not  be  confounded  with  a  form  of  ophthalmia  principally  affecting  the 
sclerotic,  which  is  dependent  upon  what  will  be  presently  described  as 
gonorrhocal  rheumatism. 

Ophthalmic  gonorrhoea  usually  affects  but  one  eye,  and  runs  a  very 
rapid  course,  ending,  if  not  checked,  in  destruction  of  the  organ.  It  is 
more  frequent  in  men  than  in  women,  and  is  believed  by  some  writers  only 
to  accompany  cases  of  urethral  gonorrhoea.  The  symptoms  are  first  mani- 
fested in  from  six  to  eighteen  hours  after  inoculation.  The  discharge,  at 
first  thin,  soon  becomes  thick,  purulent,  and  profuse.  The  conjunctiva  is 
the  seat  of  great  chemosis,  rising  above  and  partially  overlapping  the 
cornea,  while  the  eyelids  swell  and  often  completely  close  the  eye.  The 
cornea  soon  becomes  hazy,  ulceration  occurs  (usually  near  the  margin), 
perforation  follows,  with  perhaps  prolapse  of  the  iris  and  consequent 
staphyloma,  or  the  whole  cornea  may  slough,  in  which  case  the  eye  is  of 
course  irretrievably  lost. 

The  treatment  must  be  both  constitutional  and  local:  the  practice  of 
depletion,  which  was  formerly  common  in  these  cases,  is  now  generally 
abandoned,  it  being  recognized  that  the  disease  is  invariably  one  of  depres- 
sion. The  bowels  having  been  relieved  by  a  laxative,  the  patient  should 
be  at  once  put  upon  the  use  of  quinia,  with  or  without  the  mineral  acids, 
and  should  take  concentrated  food  in  the  form  of  beef-essence,  with  alco- 
holic stimulus  if  required.  The  local  treatment  is  of  th(!  highest  import- 
ance. The  sound  eye  should  be  protected  by  the  application  of  a  compress 
of  charpie,  held  in  place  by  a  disk  of  adhesive  plaster  covered  with  collo- 
dion,^ or  by  the  use  of  an  ingenious  bandage  devised  by  Mr.  Buller,  of 
London,  which  consists  of  a  square  piece  of  Mackintosh  fitted  with  a 
watch-glass,  and  fastened  by  adhesive  plaster.  If  there  be  much  chemosis, 
radiating  incisions  through  the  swollen  conjunctiva  should  be  practised,  as 
recommended  by  Tyrrell,  and,  in  any  case,  a  strong  solution  of  nitrate  of 
silver  Oj  or  ij-f.lj)  should  be  freely  painted  with  a  camel's-hair  brush  over 
the  inflamed  surfaces,  and  allowed  to  remain  a  few  seconds  until  the  part 
is  whitened,  when  the  surplus  should  be  washed  ott"  with  a  gentle  stream 
of  tepid  or  cool  water.  This  application  may  be  repeated  once  or  twice  a 
day,  according  to  the  severity  of  the  case,  while  a  Aveaker  solution  (gr.  v 
or  x-f|j)  should  be  instilled  every  three  or  four  hours,  and  the  accumulating 
discharge  very  frequently  washed  away  with  a  weak  solution  of  alum, 
applied  with  a  syringe,  or  squeezed  from  a  piece  of  lint.  Bader  employs 
an  ointment  of  the  red  oxide  of  mercury,  gr.  j  to  sj,  with  \  gr.  of  daturia. 
Free  and,  if  necessary,  repeated  division  of  the  external  cauthus,  so  as  to 
relieve  the  eye  from  pressure,  is  recommended  by  Van  Buren  and  Keyes, 
while  Critchett  goes  further,  dividing  the  upper  lid  as  far  as  the  margin 
of  the  eyebrow,  separating  the  flaps  thus  made,  and  keeping  them  apart 
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with  sutures  attached  to  the  brow  during  the  whole  course  of  treatment, 
the  lid  being  subse(iuently  restored  by  a  plastic  operation.  If  perforation 
of  the  cornea  be  threatened,  instillations  of  atropia  .should  be  resorted  to, 


Fig.  210.  Fig.  211. 


Oplitlialmic  gonorrhoea.    (D ai.rymple.) 


so  as  to  prevent,  if  possible,  prolapse  of  the  iris.  Cold  applications  may 
be  employed  throughout  the  duration  of  the  disease,  if  agreeable  to  the 
patient,  while  opium  may  be  given  in  full  doses  to  relieve  pain.  As  the 
severity  of  the  inflammation  subsides,  the  application  of  the  strong  solu- 
tion of  nitrate  of  silver  may  be  stopped,  the  use  of  the  weaker  solution 
being  continued  until  convalescence  is  established.  A  granular  condition 
of  the  lids  is  sometimes  left,  requiring  the  occasional  application  of  the 
sulphate  of  copper  in  substance. 

Counter-irritation,  by  blisters  or  tincture  of  iodine,  applied  in  the  form  of 
a  horseshoe  to  the  brow  and  temple,  has  recently  been  highly  recommended 
in  cases  of  ophthalmic  gonorrhoea  b}^  Furneaux  Jordan. 

Gonorrhoea  affecting  the  Nose,  Mouth,  Rectum,  or  Umbili- 
cus, presents  no  features  of  special  interest;  in  each  locality  it  requires 
the  use  of  emollient  applications  during  the  acute  stage,  and  of  stimulating 
astringents  at  a  later  period.  Rectal  gonorrhoea  may  prove  an  occasional 
cause  of  organic  stricture  of  that  portion  of  the  alimentary  canal. 

Gonorrhoeal  Rheumatism  is  a  sequence  of  gonorrhrea  which  is 
almost  exclusively  confined  to  the  male  sex,  and  which,  in  the  rare  instances 
in  which  it  is  seen  in  women,  seems  to  be  dependent  upon  implication  of 
the  urethra  in  the  gonorrhoeal  affection,  never  occurring,  according  to  Cul- 
lerier,  in  cases  of  simple  vaginal  gonorrhoea.  It  is,  in  fact,  a  variety  of 
urethral  fever,  and  is  probably  due  to  the  absorption  of  septic  material 
generated  in  the  muco-purulent  secretion  of  urethritis,  being  thus  (as  has 
already  been  remarked)  a  mild  form  of  pyssmia.  It  has  been  objected,  by 
some,  to  this  explanation,  that,  if  pyfemic,  the  disease  should  arise  equally 
from  vaginal  as  from  urethral  gonorrhoea,  and  it  has  been  maintained  that 
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its  invariable  urethral  ori<>iu  indicates  a  peculiar  sj-mpathetic  connection 
between  the  urinary  canal  and  the  articulations,  and  that  the  affection 
must  therefore  be  considered  metastatic.  Other  writers  have  regarded  the 
connection  as  accidental,  and  have  taught  that  a  rheumatic  diathesis  is  a 
necessary  antecedent;  while  others,  again,  have  looked  upon  the  rheumatic 
manifestations  as  indicating  the  essential  identity  of  gonorrh(Ea  and  syphi- 
lis. It  is  well  establish(!d,  however,  that,  in  very  many  cases,  no  antece- 
dent rheumatic  diathesis  can  be  traced  ;  while,  apart  from  the  total  want 
of  resemblance  between  this  affection  and  constitutional  syphilis,  and  the 
fact  that  the  latter  does,  and  that  this  does  not,  arise  from  vaginal  infec- 
tion, the  absolute  diversity  of  the  diseases  has  been  so  clearly  established 
by  the  unerring  test  of  inoculation,  as  to  render  the  suggestion  of  their 
identity  scarcely  worthy  of  consideration.  The  notion  of  metastasis  is 
disproved  by  the  fiict  that  the  urethral  discharge  does  not  usually  disap- 
pear, but  is  rather  increased,  upon  the  development  of  the  rheumatic  symp- 
toms, while  the  anatomical  differences  in  the  structure  of  the  urethral  and 
vaginal  mucous  and  submucous  tissues,  are  quite  sufficient  to  account  for 
the  occurrence  of  septic  absorption  from  one  and  not  from  the  other. 
.  Gonorrhoeal  rheumatism  affects  priticipally  the  joints  (particularly  the 
knee  and  ankle),  the  synovial  bursjE,  the  muscles  and  tendons,  and  the 
sclerotic  coat  of  the  eye,  from  which,  however,  it  may  extend  to  the  con- 
junctiva, or  to  the  iris  and  cornea.  The  articular  symptoms  resemble 
those  of  rheumatoid  arthritis,  rather  than  those  of  acate  rheumatism,  the 
disease  not  tending  to  attack  many  joints  in  succession,  and  being  very 
rarely  accompanied  with  cardiac  complications,  though  blenorrhagic  endo- 
carditis is  described  by  Lacassagne,  Desnos,  Marty,  Baudin,  Kailton,  De- 
rignac  and  Moussons,  and  Cianciosi.  The  joints  are  painful  and  swollen, 
and  occasionally  reddened ;  the  inflammation  rarely  ends  in  suppuration, 
))ut  not  unfrequently  in  false  anchylosis.  The  muscular  affection  is  prin- 
cipally manifested  in  the  fleshy  parts  of  the  thigh  and  arm,  and  in  the  soles 
ot  the  feet.  Gonorrhoeal  Rheumatic  OphtJialmia  is  attended  with  pain, 
dimness  of  vision,  photophobia,  and  lachrvmation  ;  if  the  conjunctiva  be 
much  involved,  there  may  be  a  muco-purulent  discharge,  but  there  is  not 
much  chemosis,  and  the  cornea  very  rarely  ulcerates.  Iritis  may  result  in 
adhesion  to  the  capsule  of  the  lens,  and  permanent  impairment  of  vision. 
Pericarditis  and  Endocarditis  are  occasional  complications  of  gonorrhoeal 
rheumatism,  and  sometimes  follow  gonorrhoea  without  the  occurrence  of 
other  rheumatic  symptoms.  According  to  Marty,  the  aortic  are  more 
often  affected  than  the  mitral  valves.  See  has  met  with  two  cases  of 
gonorrhoeal  pleurisy. 

The  treatment  of  the  articular  affection  is  best  conducted  by  the  use  of 
repeated  blister.s,  and  by  the  internal  administration  of  anodynes,  with  or 
without  quinia,  according  to  the  constitutional  condition  of  the  patient;  in 
the  later  stages,  compression  by  means  of  adhesive  strips  may  be  employed 
with  advantage.  If  suppuration  be  imminent,  the  intra-articular  fluid 
may  be  withdrawn  by  means  of  a  capillary  trocar  and  aspirator,  as  advised 
by  Laboulbene.  The  iodide  of  potassium  is  particularly  adapted  to  those' 
cases  in  which  the  muscular  and  fibrous  structures  are  affected,  and  may 
])e  given  in  large  doses.  The  same  remedy  may  be  employed  in  the 
ophthalmic  variety  of  the  disease,  and  may  be  supplemented  by  the  oil  of 
turpentine,  in  drachm  doses,  if  the  iris  be  involved  ;  in  the  latter  case  instil- 
lations of  atropia  should  also  be  practised,  while  astringent  collyria  may 
lie  required  if  there  be  much  conjunctivitis.  Counter-irritation,  by  blisters 
or  iodine,  may  be  applied  to  the  temples,  if  thought  necessary,  or  a  more 
jjcrmanent  ettect  may  be  produced,  as  suggested  by  Dr.  W.  Thomson,  of 
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this  city,  by  applying  the  mouth  of  a  bottle  containing  a  small  quantity  of 
bromine — a  brief  contact  with  the  vapor  of  this  powerful  agent  sufficing  to 
produce  an  eschar  which  will  continue  for  several  weeks. 

Chancroid. 

The  Chancroid,  or  Simple  Venereal  Ulcer  (often  called  Soft, 
or  Non-ivfecting  Chancre),  is  a  strictly  local  affection,  resulting  from 
contact  Avith  the  secretion  from  a  similar  sore  in  the  same  or  another  per- 
son.^ It  is  usuall}^  acquired  in  impure  coitus,  but  may  be  mediately  trans- 
mitted by  means  of  towels,  etc.  Surgeons,  or  accoucheurs,  are  occasion- 
ally infected  in  the  discharge  of  their  professional  duties,  particularly  if 
they  happen  to  have  abrasions  on  the  fingers  at  the  moment  of  exposure. 

Locality  Any  part  of  the  body  may  be  the  seat  of  chancroid,  though 

the  most  useful  position  is,  of  course,  the  generative  organs — in  the  male 
about  the  preputial  fold,  corona  glandis,  frasnum,  and  urinary  meatus,  and, 
in  the  female,  about  the  nymphse,  or  os  uteri.  It  was  formerly  supposed 
that  the  cephalic  region  was  insusceptible  to  this  affection,  but  it  is  now 
known  that  the  chancroid  can  be  readily  artilicially  inoculated  upon  the 
face,  and  at  least  seven  cases  (Puche,  Profeta,  Diday,  Labarthe,  R.  W. 
Taylor,  Venot — two  cases),  are  on  record,  in  which  a  cephalic  chancroid 
resulted  from  the  ordinary  mode  of  contagion. 

Course — The  chancroid  has  no  period  of  incubation,  the  varying  inter- 
vals between  exposure  and  the  appearance  of  the  sore,  depending  upon 
whether  the  contagious  matter  is  deposited  upon  an  abraded,  a  delicate  and 
soft,  or  a  thick  and  callous  surface.  When  artificially  inoculated,  the  first 
symptoms  appear  within  a  few  hours,  the  inoculated  point  becoming  ele- 
vated and  surrounded  with  a  red  areola,  in  the  course  of  the  second  or 
third  day.  The  papule  thus  formed,  in  another  day  becomes  a  vesicle, 
and  subsequently  a  pustule,  which  either  bursts,  exposing  the  chancroidal 
ulcer,  or  dries  into  a  scab  beneath  which  the  ulceration  progresses.  If  the 
chancroidal  matter  be  deposited  in  an  abrasion,  the  ulcerative  stage  may 
begin  at  once.  The  fully-formed  chancroid  is  thus  usually  developed  from 
four  to  six  days  after  exposure,'^  and  appears  as  a  round  ulcer,  from  a  line 
to  half  an  inch  in  diameter,  unadherent  to  the  subjacent  tissues,  with  sharp- 
cut  edges,  as  if  punched  out  of  the  skin,  covered  with  an  adherent  gray 
slough  furnishing  pus  which  is  auto-inoculable ,^  and  at  first  surrounded 
with  a  reddish  areola.  It  is  commonly  multiple,  eighty  per  cent,  of  affected 
persons  having,  according  to  Fournier's  observations,  from  two  to  six  sores 
each.  The  chancroid  may  present,  at  its  base,  a  slight  degree  of  hardness, 
which  is  the  result  of  inflammatory  action,  but  which  must  not  be  mistaken 
for  the  induration  commonly  observed  in  the  true  chancre,  or  initial  lesion 
of  syphilis. 

Bubo. — The  chancroid  is  not  unfrequently  followed  by  swelling  of  the 
inguinal  glands,  or  bubo,  which  may  come  on  at  an  early  period,  but  from 

>  Kaposi,  Bumstead,  and  sonieothi-r  writers,  believe  that  chancroid  results  from  the 
inoculation  of  pus  from  any  source,  as  from  acne,  the  pustules  of  scabies,  etc.  This 
view  seems  to  me  to  lack  confirmation,  and  is  certainly  contrary  to  anything  that  I 
have  observed  in  my  own  practice. 

2  F.  N.  Otis,  however,  records  a  case  in  which  the  chancroid  did  not  appear  until 
the  tenth,  and  was  not  fully  formed  until  the  thirteenth,  day. 

3  That  is,  which  can,  by  inoculation,  produce  in  the  same  person  a  sore  of  the  same 
nature  as  that  from  which  it  was  derived. 
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the  risk  of  which  the  patient  is  never  free  as  long  as  the  chancroidal  ulcer- 
ation continues  :  Puche  met  with  it  three  years  after  infection.^  The  bubo 
which  follows  chancroid  may  be  of  the  simple  inflammatory  variety,  such 
as  is  seen  in  cases  of  gonorrhcea,  or  after  injury — or  may  be  the  result  of 
direct  absorption  of  chancroidal  pus,  in  which  case  it  receives  the  name  of 
virulent  or  chancroidal  bubo.  The  chancroidal  bubo  is  usually  mono- 
latefal,  and  commonly  on  the  same  side  as  the  sore  from  which  it  origi- 
nates, though  it  is  occasionally  seen  on  the  opposite  side,  as  the  result  of 
the  interlacement  of  the  lymphatics  on  the  dorsum  of  the  penis.  It  affects 
only  the  superficial  glands,  and  only  one  at  a  time  ;  hence,  it  is  said  to  be 
monoganglionic.  The  chancroidal  bubo  invariably  tends  to  suppuration, 
the  resulting  ulcer  being  precisely  analogous  to  the  original  chancroid,  and 
furnishing  a  contagious  and  auto-inoculable  pus.  Sometimes  suppuration 
occurs  first  in  the  areolar  tissue  around  the  afl'ected  lymphatic  gland,  when 
the  abscess  Avill  not  assume  the  chancroidal  character  until  disintegration  of 
the  gland  itself  has  begun.  The  chancroid  and  chancroidal  bubo  have  little 
or  no  tendency  to  a  spontaneous  cure.  While  one  ulcer  is  healing,  others 
maybe  produced  by  auto-inoculation,  and  fresh  glands  involved  by  absorp- 
tion, the  disease,  perhaps,  being  thus  prolonged  until  the  patient  is  carried 
off  by  some  intercurrent  affection,  or  dies  utterly  worn  out  by  suppuration 
and  long-continued  suffering. 

Complications. — A  chancroid  may  be  complicated  by  the  existence 
of  warts  or  vegetations  (which  are  by  no  means  necessarily  of  a  venereal 
origin) ;  by  inflammation  of  the  penis  and  prepuce,  which  may  lead  to 
phimosis  or  paraphimosis,  or  to  gangrene  of  the  prepuce  ;  by  the  coexistence 
of  gonorrhoea  or  of  syphilis  ;  and  \)j phagedsenic  or  serpiginous  ulceration. 

Phagedsenic  Ulceration  is  a  very  serious  complication,  and  is  apparently 
due  more  to  the  constitutional  condition  of  the  patient  than  to  any  pecu- 
liar virulence  of  the  source  of  contagion  ;  it  is,  in  other  words,  not  a  dis- 
tinct variety  of  chancroid,  but  a  complication  which  may  affect  any  simple 
venereal  sore.  Its  occurrence  is  sometimes  traceable  to  distinct  sources  of 
depression,  such  as  intemperate  habits,  the  previous  existence  of  syphilis, 
or  the  abuse  of  mercury.  The  phagedsenic  chancroid  is  attended  with 
wide  and  deep  erosion  of  tissue,  a  considerable  portion  of  the  head  of  the 
penis  being  occasionally  eaten  away  in  the  course  of  a  few  hours,  and  the 
disease  sometimes  not  being  arrested  until  almost  the  whole  organ  has  per- 
ished. The  ulcer  is  usualh^  covered  with  a  yellowish-gray,  pultaceous 
slough,  the  appearance  of  which  is  compared  by  Barton  to  that  of  melted 
tallow,  though  the  slough  may  in  other  cases  be  blackened  by  exposure. 
Phagedenic  ulceration  may  attack  a  chancroidal  bubo,  and  death  may 
result  under  such  circumstances  either  from  exhaustion  or  from  hemorrhage 
— by  the  giving  waj  of  the  femoral  artery — as  happened  in  a  case  recorded 
by  Sir  A.  Cooi>er. 

Serpiginous  Chancroid. — The  serpiginous  or  creeping  chancroid  d\ffeTS 
from  the  preceding,  chiefly  in  pursuing  an  extremely  chronic  course.  This 
complication,  which  is  fortunately  rare,  is  exceedingly  intractable,  occa- 
sionally persisting  for  many  years.  It  usually  occurs  in  the  groin,  attack- 
ing perhaps  an  oi>en  chancroidal  bubo,  and  slowly  creeps  onwards,  eroding 
the  adjoining  skin  at  one  part,  while  a  thin  blue  or  violet  cicatrix  forms  at 
the  opposite  side  of  the  ulcer.  It  is  chiefly  seen  in  persons  whose  consti- 
tutions have  been  undermined  by  long-continued  want  and  neglect. 

'  Aooordiiig  to  Horteloiip,  •cliaiicroidal  pus  may  be  absorbed  and  remain  latent  in  a 
lymphatic  gland  for  many  months,  finally  causing  a  true  chancroidal  bubo  long  after 
th^  originai  cJiancroid  Jjias  been  completely  Levied. 
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Diagnosis. — From  herpetic  or  aphthous  eruptions  on  the  prepuce  or 
glans  penis,  and  from  excoriations  from  mechanical  causes,  the  chancroid 
may  be  ordinarily  distinguished  by  the  fact  that  the  former  make  th(iir 
appearance  almost  immediately  after  the  suspicious  connection,  while  the 
latter  is  not  usually  fully  developed  before  the  fourth  day.  In  some  in- 
stances, howev^er,  the  diagnosis  is  extremely  difficult,  though  it  may  be 
determined  b}^  observing  the  further  progress  of  the  affection,  or  by  inocu- 
lation, which,  in  the  case  of  herpes,  etc.,  will  give  a  purely  negative  result. 
If  the  chancroid  be  situated  within  the  urethra,  it  may  simulate  gonorrhoea ; 
*  if  within  the  cervix  uteri,  leucorrhaea ;  and  if  on  the  glans,  and  compli- 
cated with  phimosis,  balanitis.  Here,  again,  to  ascertain  the  nature  of 
the  affection,  it  may  sometimes  be  necessary  to  resort  to  inoculation,  which 
proceeding,  if  the  affection  be  chancroidal,  will  result  in  the  formation  of  a 
chancroid,  but  in  the  case  of  gonorrhoea,  etc.,  will  result  merely  negatively. 
The  diagnosis  from  chancre,  or  the  initial  lesion  of  syphilis,  will  be  con- 
sidered when  we  come  to  speak  of  that  affection.  All  of  these  diseases  may 
exist  together,  and  it  thus  sometimes  happens  that  the  same  woman  may 
infect  three  persons  differently,  according  to  their  several  susceptibilities, 
giving  to  one  gonorrhoea,  to  another  chancroid,  and  to  a  third  syphilis. 

Prognosis — The  progress  of  a  case  of  uncomplicated  chancroid,  if  this 
be  properly  treated,  is  always  favorable ;  the  phagedaenic  chancroid  is  a 
more  serious  afi'ection,  frequently  entailing  considerable  loss  of  substance, 
though  rarely  endangering  life,  unless  neglected  ;  the  serpiginous  chancroid 
is  the  most  intractalile  form  of  the  affection,  and  the  surgeon  should  be  very 
guarded  in  his  prognosis  of  a  case  of  this  kind,  as,  though  not  in  itself 
attended  by  any  particular  risk  to  life,  it  often  persists  for  years,  in  spite 
of  the  most  judicious  treatment. 

Treatment — I  shall  first  describe  the  treatment  of  the  ordinary  chan- 
croid, or  simple  venereal  ulcer,  indicating  subsequently  the  modifications 
required  by  the  various  complications  of  the  disease.  In  the  first  place,  it 
is  to  be  observed  that,  as  the  chancroid  is  a  strictly  local  affection,  it  re- 
quires, in  itself,  merely  topical  treatment.  If  any  constitutional  remedies 
are  to  be  employed  in  a  case  of  chancroid,  they  are  only  such  as  are  indi- 
cated by  the  patient's  general  condition  without  regard  to  the  particular 
disease  with  which  he  is  affected.  The  first  object  to  be  accomplished,  as 
soon  as  the  surgeon  has  made  up  his  mind  that  he  has  to  deal  with  a 
chancroid,  is  to  apply  some  agent  which  will  entirely  destroy  the  whole 
surface  of  the  ulcer,  thus  removing  at  once  the  tendency  of  the  disease  to 
spread,  and  converting  the  sore  into  a  healthy  granulating  surface.^  To 
do  this,  various  forms  of  caustic  may  be  employed,  the  best,  in  my 
judgment,  being  the  strong  nitric  acid."  The  surfa"ce  of  the  sore  having 
been  carefully  dried  with  lint,  the  acid  is  applied  on  the  end  of  a  piece  of 
soft  wood,  well  rounded  and  smoothed  (this  is  better  than  a  camel's-hair 
brush),  in  such  a  way  as  to  reach  every  portion  of  the  ulcer.  Everv  crannv 
and  crack  should  be  permeated,  as  any  portion  of  the  chancroidal  surface 
which  escapes  will  reinoculate  the  whole  ulcer.  After  the  acid  has  remained 
a  few  moments,  it  may  be  washed  off  with  a  stream  of  cool  water.  The 
effect  of  the  application  is  to  convert  the  Avhole  surface  into  a  slough,  upon 
the  detachment  of  which  a  healthy  ulcer  is  left,  which  rapidly  fills  up  and 
l)ecomes  cicatrized,  the  pus,  however,  retaining  its  contagious  character 

1  The  fact  that  mild  chancroids  may  sometimes  heal  under  iodoform  dressings  with- 
out the  use  of  caustics,  does  not  invalidate  the  truth  of  the  doctrine  that  thorough 
cauterization  is  the  safest  remedy. 
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until  the  ulcer  is  almost,  if  not  until  it  is  quite,  healed.  If  there  be  a 
number  of  chancroids,  or  if  the  surface  to  be  cauterized  be  very  extensive, 
it  may  be  necessary  to  resort  to  ancesthesia  before  applying  the  acid,  or,  as 
has  been  recently  suggested,  a  preliminary  application  of  carbolic  acid  may 
be  made,  so  as  to  utilize  the  local  anesthetic  power  of  this  agent.  One 
application  of  nitric  acid,  if  thorough,  is  sufficient,  but  it  occasionally  hap- 
pens that,  in  spite  of  the  surgeon's  care,  some  portion  of  the  ulcer  escapes, 
when  the  cauterization  must  be  subsequently  repeated  once  or  oflener. 
After  the  cauterization,  water-dressing  or  lime-water  may  be  applied  until 
after  the  separation  of  the  sloughs,  when  the  remaining  ulcer  should  be 
treated  upon  general  principles.  Black-wash  (calomel  5j,  lime-water  Oj) 
answers  a  very  good  purpose  as  a  stimulating  astringent,  but  has  no  spe- 
cific virtue.  A  solution  of  salicylic  acid  is  recommended  by  Boyland,  of 
Baltimore.  Iodoform,  in  powder,  in  the  form  of  ointment  (gr.  xv  to 
xxx-3j),  or  in  solution  with  glycerin  and  alcohol  (iodoform  9iss,  glycerin 
f5vj,  alcohol  f5ij).  is  an  excellent  application  which  has  been  particularly 
recommended  by  Izard,  and  by  Damon,  of  Boston.  The  solution  may  be 
employed  as  long  as  there  is  profuse  suppuration,  while  the  powder  and 
ointment  are  particularly  useful  in  a  later  stage  of  the  affection.  Resorcin, 
applied  as  a  powder  or  in  a  watery  solution  (1-4),  has  been  successfully 
employed  by  Leblond  and  Fissiaux,  and  has  the  advantage  over  iodoform 
of  not  possessing  its  penetrating  odor.  Autier  recommends  a  two-per-cent. 
solution  of  salicylic  acid  in  glycerin. 

Chancroid  in  the  Female  should  be  treated  in  the  same  way,  the  acid 
being  carefully  applied  in  these  cases  through  a  suitable  speculum;  black- 
wash  may  be  used  as  an  after-dressing,  or  the  aromatic  wine,^  which  is  a 
more  elegant  though  somewhat  expensive  preparation.  If  the  chancroid 
be  seated  in  the  male  urethra,  at  such  a  point  that  it  cannot  be  seen  by 
separating  the  lips  of  the  meatus,  it  may  be  touched  through  the  tube  of  an 
endoscope  with  a  strong  solution  of  nitrate  of  silver  (5ss-f5j);  the  use  of 
nitric  acid  in  this  situation  is  undesirable,  on  account  of  the  risk  of  a  stric- 
ture following  its  caustic  action.  Chancroids  on  surfaces  which  are  ordi- 
narily in  contact,  as  the  glans  and  lining  membrane  of  the  prepuce,  or  the 
inner  surfaces  of  the  nymphse,  should  after  cauterization  be  kept  apart  by 
the  interposition  of  a  fold  of  lint,  dipped  in  black-wash  or  other  astringent 
lotion. 

Treatment  of  Bubo. — In  the  treatment  of  a  bubo  occurring  after  a  chan- 
croid, as  it  is  im])ossible  in  the  first  instance  to  determine  whether  it  be 
really  a  chancroidal,  or  merely  an  inflammatory,  bubo,  an  effort  should  be 
made  to  promote  resolution  by  the  use  of  blisters,  iodine,  or  iodoform,  which 
may  be  conveniently  applied  in  the  form  of  an  ointment  (gr.  xxx-.^j).^  If, 
however,  suppm-ation  have  evident!}^  occurred,  and  particularly  if  the  in- 
tegument be  thin  and  discolored,  it  is  better  to  make  a  free  opening  (by  an 
incision  in  the  direction  of  the  long  axis  of  the  patient's  body),  so  as  to 
evacuate  the  contents,  of  the  abscess,  and  the  ulcer  which  remains,  if  it 
assume  the  chancroidal  character,  must  then  be  treated  as  the  original  sore. 
Some  surgeons  prefer  to  open  a  chancroidal  bubo  with  caustic  potassa,  but 
I  do  not  see  that  this  agent  is  in  any  way  preferable  to  the  knife,  while  it 
is  certainly  more  painful.  It  sometimes  happens  that,  when  the  pus  is 
evacuated  from  a  chancroidal  bubo,  an  enlarged  lymphatic  gland  is  found, 
more  or  less  dissected  from  the  surrounding  tissue,  and  projecting  through 

'  The  following  fonmila  is  taken  from  Bumstead  :  Claret  wine.  Compound  spirit  of 
lavender,  of  each  fjv  ;  Tincture  of  opium  f^ss  ;  Water  Igiijss  ;  Tannin  SJ-^j-  Mix. 
To  be  diluted  if  necessary. 

2  Dr.  M.  K.  Taylor  recommends  interstitial  injections  of  carbolic  acid  (gr.  iv-fjj). 
30 
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the  lips  of  the  incision:  this  gland  is  filled  with  chancroidal  matter,  and  as 
long  as  it  remains  will  keep  up  the  specific  nature  of  the  sore;  and  though 
it  will  in  time  undergo  spontaneous  disintegration,  other  glands  will  by 
that  time  have  been  infected,  and  the  disease  will  thus  be  perpetuated. 
Such  a  chancroidal  lymphatic  gland  should  therefore  be  removed;  this  may 
be  accomplished  by  repeated  applications  of  caustic,  but  is  much  more  con- 
veniently effected  by  enucleation,  which  consists  simply  in  seizing  the 
gland  with  forceps,  and  dissecting  it  from  its  attachments. 

Before  proceedinti-  to  cauterize  an  opened  chancroidal  bubo,  the  patient 
should  be  thoroughly  ansEsthetized,  as  the  operation  is  usually  both  tedious 
and  painful.  The  first  step  consists  in  tracing  out  and  slitting  up  every 
sinus  that  can  be  detected,  with  a  grooved  director  and  probe-pointed  bis- 
toury; the  flaps  of  undermined  and  unhealthy-looking  integument  are  next 
to  be  clipped  away  with  scissors;  enlai'ged  glands  to  be  carefully  enucle- 
ated; and  finally  the  strong  nitric  acid  to  be  thoroughly  applied  to  every 
portion  of  the  surface,  and  even  a  short  distance  beyond  the  incisions,  with 
the  same  precautions  as  in  the  cauterization  of  the  original  chancroid.  A 
large  slough  is  thus  formed,  the  detachment  of  which  is  the  work  of  some 
time;  water-dressing  may  be  applied  after  the  cauterization,  the  subsequent 
treatment  being  conducted  on  general  principles.  The  management  of  a 
chancroidal  bubo  is  thus  seen  to  be  a  much  more  serious  alfair  than  that 
of  the  chancroid  itself ;  hence  the  importance  of  prompt  and  effectual  treat- 
ment of  the  original  sore,  that  absorption  may,  if  possible,  be  prevented. 

Warts. — The  treatment  of  venereal  warts  does  not  differ  from  that  of 
vegetations  on  the  generative  organs  arising  from  other  causes,  and  will 
be  described  in  a  subsequent  chapter. 

Phimosis. — A  troublesome  complication  of  chancroid  on  the  prepuce  or 
glans  penis,  is  phimosis,  which  may  be  congenital,  or  the  result  of  inflam- 
matory action.  A  great  objection  to  any  cutting  operation,  in  these  cases, 
is  that  the  cut  edges  themselves  will  almost  certainl}'  be  inoculated  with 
the  chancroidal  virus;  hence,  if  the  phimosis  be  the  result  of  inflammation, 
it  is  better  to  attempt  to  subdue  this  by  the  use  of  cold  washes,  and  by  the 
injection  of  detergent  lotions  beneath  the  prepuce,  when  it  will  often  be 
possible  to  draw  back  the  latter  and  make  the  necessary  applications  to  the 
glans.  Another  plan,  which  may  be  occasionally  useful,  is  to  pack  the 
preputial  fold  with  lint  saturated  with  a  solution  of  nitrate  of  silver,  as 
recommended  in  cases  of  balanitis.  Jf  the  phimosis  do  not  yield,  or  if  it 
be  congenital,  it  will  probably  be  necessary  to  slit  up  the  prepuce,  or,  if  the 
chancroid  be  seated  near  the  orifice  of  the  latter,  to  perform  circumcision ; 
if  the  cut  edges  in  either  case  become  inoculated,  they  must  be  freely 
cauterized  with  nitric  acid. 

Paraphimosis  occurs  as  the  consequence  of  the  patient  drawing  back  the 
prepuce  and  then  being  unable  to  return  it;  the  necessary  applications 
having  been  made  to  the  chancroid,  the  prepuce  may  be  restored  to  its  place 
by  the  manipulation  which  will  be  described  in  the  chapter  on  Diseases  of 
the  Generative  Organs:  the  after-treatment  consists  in  the  use  of  cooling 
applications  to  relieve  inflammation  of  the  part. 

Gangrene  of  the  Prepuce  is  an  occasional  result  of  inflammatory  phi- 
mosis, and  is  a  very  serious  complication  of  chancroid.  If,  in  any  case  of 
phimosis,  the  foreskin  become  much  swollen,  and  of  a  dark-red  or  purple 
hue,  the  surgeon  may  fear  the  occurrence  of  gangrene,  and  should  lose  no 
time  in  relieving  the  tension  of  the  part  by  freelv  slitting  up  the  constrict- 
ing prepuce.  If  gangrene,  however,  have  actually  occurred,  the  surgeon's 
efi"orts  must  be  chiefly  directed  to  limiting  its  extension  by  the  use  of  fer- 
menting poultices  and  detergent  injections,  and  by  the  internal  administra- 
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tion  of  opium.  Hemorrhage,  occurring  during  the  separation  of  the  slough, 
may  be  checked  by  the  use  of  the  actual  cautery.  The  patient  may  escape 
with  the  loss  of  a  small  portion  of  the  prepuce,  but  occasionally  the  whole 
extent  of  this  structure  will  perish,  when  it  may  be  detached  enmasse,  and 
leave  the  patient  as  effectually  circumcised  as  b}'  an  operation.  After  the 
separation  of  the  mortified  part,  the  chancroids,  which  will  now  be  fairly 
exposed,  must  be  treated  in  the  manner  already  described. 

Phagedsenic  Chancroid. — In  this  serious  affection,  no  time  should  be 
lost  in  detaching  the  slough,  and  in  a{)plying  the  strong  nitric  acid  to  the 
whole  ulcerated  surface  in  the  manner  already  directed,  the  patient  having 
been  previously  etherized  if  necessary.  The  subsequent  dressings  may  be 
made  with  a  solution  of  the  potassio-tartrate  of  iron  (a  favorite  remedy 
with  Ricord),  with  one  of  chlorinated  lime,  with  iodoform,  or  with  an 
opium  wash,  if  the  part  be  inflamed  and  very  painful.  E.  Vidal  employs 
pyrogallic  acid.  The  application  of  a  constant  current  of  electricity  is  re- 
commended by  Schwanda,  of  A^'ienna,  and  the  use  of  the  continuous  warm 
bath  by  Simmons,  of  Yokohama.  Opium  should  be  administered  inter- 
nally in  such  doses  as  to  relieve  pain  without  disordering  the  digestion, 
and  alcoholic  stimulus  may  be  given  in  quantities  proportioned  to  the  age 
and  strength  of  the  patient.  Tonics  are  usually  required,  the  best  being, 
probabl}",  the  potassio-tartrate  or  muriated  tincture  of  iron,  either  of  which 
may  be  given  pretty  freely.  The  diet  should  be  nutritious  but  unirritating. 
The  nitric  acid  should  be  reapplied  as  often  as  any  tendency  to  a  recurrence 
of  phagedsena  is  manifested. 

Serpiginous  Chancroid. — In  the  treatment  of  this  most  intractable  affec- 
tion, free  and  repeated  cauterization  of  the  whole  ulcerated  surface  and 
surrounding  integument  is  the  only  remedy  worthy  of  much  confidence. 
The  actual  cautery  is  probably  the  best  application  in  these  cases,  the  sub- 
sequent dressings  being  made  with  chlorinated  washes.  The  strength  of 
the  patient  must  be  maintained  by  the  use  of  tonics  and  the  administra- 
tion of  suitable  nutriment ;  opium  may  be  given  as  often  as  required  to 
relieve  pain.  Cases  have  been  reported  in  which  both  phagedsenic  and 
serpiginous  chancroids  have  been  cured  by  the  use  of  mercury  or  iodide  of 
potassium,  but  there  is  every  reason  to  believe  that  in  these  instances  the 
affection  was  really  syphilitic,  phagedsenic  and  serpiginous  ulceration  being 
occasionally,  though  rarely,  met  with  as  complications  of  both  primary 
and  tertiary  syphilitic  sores. 

Primary  Bubo  or  Bubon  d'Emblee. — Fnder  this  name  has  been 
described  an  acute  or  subacute  inflammation  of  an  inguinal  lymphatic 
gland,  occasionally  met  with  after  coitus,  and  not  connected  with  either 
gonorrhoea,  chancroid,  or  syphilis.  It  is,  in  fact,  a  simple  adenitis,  result- 
ing from  mechanical  irritation,  usually  in  a  patient  of  strumous  constitu- 
tion ;  and  its  symptoms  and  treatment  differ  in  no  respect  from  those  of 
ordinary  adenitis,  an  affection  which  will  be  considered  in  its  proper  place. 
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CHAPTER  XXV. 

VENEREAL  DISEASES.— Continued. 
Syphilis. 

Syphilis^  is  a  constitutional  disease,  resembling  in  many  respects  the 
specific  fevers,  such  as  variola,  etc.,  but  differing-  from  them  in  its  much 
slower  course,  in  its  conimunicability  only  by  direct  or  indirect  inocula- 
tion, and  in  the  possibility  of  its  being  inherited  as  well  as  acquired. 

History. 

The  origin  of  syphilis  has  not  been  positively  determined.  The  limits 
of  this  volume  will  not  permit  any  discussion  of  the  evidence  which  has 
been  adduced  by  various  authors  as  bearing  upon  the  history  of  this  dis- 
ease (although  the  subject  is  one  of  very  great  interest),  and  I  will  there- 
fore invite  the  reader  to  refer,  for  information  upon  this  matter,  to  the 
various  excellent  monographs  upon  Venereal  Diseases  w^hich  have  been 
published  from  the  days  of  Astruc  down  to  our  own  time.  It  may,  how- 
ever, be  stated  that  (1)  the  disease  does  not  appear  to  have  been  known 
to  the  ancients,  though  both  the  simple  venereal  ulcer  (or  chancroid)  and 
gonorrhoea  were  unquestionably  familiar  to  them;  (2)  there  is  no  sufficient 
proof  that  syphilis  originated  in  this  country  and  was  hence  imported  to 
Europe;  and  (3)  although  the  disease  certainly  first  attracted  pubHc 
attention  in  the  latter  part  of  the  fifteenth  century,  during  the  campaigns 
of  Charles  VIII.,  of  France,  it  is  impossible,  in  view  of  existing  evidence, 
to  fix  any  particular  date  as  the  precise  period  at  which  syphilis  originated. 

Causes. 

Syphilis  may  be  inherited  or  acquired.  Hereditary  syj^yhilis,  in  the 
great  majority  of  cases,  depends  upon  previous  infection  of  the  mother, 
though  it  is  believed  by  Diday  and  others  that  the  disease  may  be  trans- 
mitted from  a  father  to  his  offspring,  the  mother  being  only  secondarily 
affected.  Examples  of  hereditary  syphilis  are  unfortunately  not  rare,  and  it 
is  even  believed,  by  Hutchinson,  that  the  disease  may  be  transmitted  to  the 
third  generation.  Acquired  sijjjhilis  can  only  arise  from  contagion,  which 
may  be  either  immediate  or  mediate. 

Immediate  or  Direct  Contagion  results  from  contact  with  a 
chamcre  (the  primary  lesion  of  syphilis),  or  with  certain  secondary  lesions 
— particularly  that  which  is  known  as  the  mucous  patch — or  from  inocula- 

'  I  have  described  in  tliis  chapter  the  pathology  and  treatment  of  syphilis,  accord- 
ing to  my  own  views  (which  are  essentially  those  of  the  so-called  "  dualistic"  school 
of  syphilographers),  believing  that  I  should  thns  better  suViserve  the  purposes  of  the 
student  than  by  entering,  in  the  brief  space  at  my  command,  upon  a  discussion  of 
controverted  points  which  are,  after  all,  chiefly  of  theoretical  interest. 
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Fig.  212. 


tion  with  the  blood  of  a  syphilitic  person.  It  was  formerly  believed  that 
syphilis  was  transmissible  through  the  various  secretions,  especially  the 
saliva,  milk,  and  seminal  fluid;  through  contact  with  cutaneous  surfaces  of 
which  the  skin  happened  to  be  thin,  as  the  lips;  or  even  through  the  medium 
of  the  atmosphere.  It  soon  became  evident,  however,  that  the  assertions 
of  patients  upon  the  these  points  were,  for  obvious  reasons,  not  trust- 
worthy, and  a  natural  reaction  ensued  in  medical  opinion,  which  finally 
culminated  in  the  axiom  of  Hunter,  which,  until  lately,  was  generally 
received  as  correct,  that  the  primary  sore  alone  was  contagious,  and  that 
hence  syphilis  could  only  be  acquired  by  contact  with  a  chancre.  It  has 
now  been  repeatedly  established,  by  both  clinical  observation  and  direct 
experiment,  that  certain  secondary  manifestations  of  syphilis  are  contagious, 
while  it  has,  on  the  other  hand,  been  rendered  almost  equally  clear,  that 
the  supposed  instances  of  contagion  through  secretions  are  really  examples 
of  contagion  from  secondary  lesions;  thus  where  the  saliva  has  been  sup- 
posed to  convey  the  disease,  there  have  been 
mucous  patches  in  the  mouth  of  the  in- 
fecting person,  and  Cullerier  has  shown,  at 
the  Lourcine  Hospital,  that  it  is  not  the 
milk  of  a  syphilitic  woman  that  infects  her 
nursling,  but  the  secondary  lesions  which 
are  found  upon  her  breast.  The  only  pos- 
sible exception  is  in  the  case  of  the  semen, 
and  even  here  there  is  no  positive  evidence 
that  a  woman  can  receive  syphilis  from  the 
seminal  fluid,  unmixed  with  the  product  of 
urethral  sores  or  with  blood,  while  nega- 
tive evidence  has  been  furnished  by  experi- 
mental inoculations  practised  by  Mireur, 
of  Marseilles.  That  the  blood,  of  a  syphi- 
litic person  may  prove  the  source  of  con- 
tagion, has  been  demonstrated  by  both 
experiment  and  clinical  experience,  as  well 
as  by  observation  of  the  fact  that  syphilis 
may  be  transmitted  by  vaccination,  when 
blood  is  mixed  with  the  lymph  obtained 
from  a  syphilitic  child,  while  vaccine  matter 
does  not  ordinarily  appear  to  be  capable  of 
conveying  syphilitic  infection,  if  care  be 
taken  to  exclude  the  admixture  of  blood.^ 
The  menstrual  discharges  of  syphilitic 
women  are,  as  pointed  out  by  Hyde,  of 
Chicago,  probably  not  unfrequently  a 
source  of  contagion. 

Mediate  or  Indirect  Contagion. — 

The  contagious  matter  from  a  syphilitic 
sore  may  be  transmitted  to  a  previously 
healthy  person  by  means  of  spoons,  drink- 

ing-cups,  sponges,  catheters,  etc.    RoUet        ^  ,    i    i,  ,    ^  u 

.'''    'I       "'  '  Multiple  chancres  inoculated  by 

nas  recorded  a  number  of  cases  of  this  tattooin.^. 


'  Dr.  Cory  has  succeeded,  however,  in  experimentally  syphilizing  himself  witli 
unmixed  vaccine  lymph  from  a  syphilitic  subject.  Vaccination  with  pure  vaccine 
matter  may,  moreover,  hasten  the  development  of  latent  syphilis.  It  has  been 
recently  suggested  that  syphilis  may  be  conveyed  in  vaccination  by  the  admixture 
with  the  vaccine  lymph  of  epidermic  scales,  or  of  pus,  as  well  as  of  blood. 
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nature,  and  similar  cases  have  since  been  pu])lishe(l  by  Cullerier,  Barton, 
and  others.  Hence,  though  surgeons  may  justly  look  with  suspicion  ui)on 
the  statements  made  by  patients,  that  their  disease  has  been  acquired  in 
Avater-closets,  etc.,  it  should  be  remembered  that  such  an  occurrence  is  at 
least  possible,  and  care  should  be  taken  not  to  wound  the  feelings  of  others, 
and  perhaps  cause  domestic  unhappiness,  by  expressing  an  unguarded 
opinion,  which,  after  all,  may  be  erroneous.  Tardieu,  Hutin,  Simonet, 
Maury,  and  Robert  have  observed  cases  in  Avhich  syphilis  had  been  trans- 
mitted by  tattooing,  the  coloring  matter  having  been  mixed  with  saliva 
from  the  mouth  of  a  person  affected  with  mucous  patches.   (See  Fig.  212.) 

Course  or  Natural  History  of  Syphilis. 
{Including  its.llorbid  Anatomy.) 

The  course  of  syphilis  varies  according  as  the  disease  is  hereditary  or 
acquired.  The  latter  form  of  the  affection  will  be  first  considered.  The 
natural  history  of  a  typical  case  of  acquired  syphilis  is  usually  described  as 
going  through  three  stages,  known  respectively  as  primary,  secondary,  and 
tertiary  syphilis;  and  this  convenient  and  time-honored  division  is  that 
which  I  shall  adopt.  Ricord's  classification  sul)divides  the  second  period, 
Ijy  making  a  late-secondary  stage,  while  Lancereaux  adds  a  preliminary 
stage,  or  that  of  incubation.  Dr.  Barton,  of  Dublin,  modifies  Ricord's 
division  by  omitting  the  late-secondary  stage,  and  subdividing  the  tertiary 
into  the  period  of  sthenic  or  lymphy  deposits,  and  that  of  asthenic  or  gummy 
deposits — a  subdivision  which  seems  unnecessary,  as  both  these  forms  of 
deposit  frequently  coexist  in  the  same  case.  The  classification  of  Virchow 
and  other  German  writers,  based  strictly  upon  the  pathological  changes 
produced  by  syphilis,  though  scientifically  correct,  is  less  convenient  than 
that  which  is  founded  on  its  clinical  characters.  Syphilis  is  then  to  be 
studied  in  its  first  stage,  or  that  of  primary  symptoms — chancre  and 
syphilitic  bubo;  second  stage,  or  that  of  secondary  symptoms — early  erup- 
tions and  sore-throat,  the  period  of  general  superficial  lesions;  and  thii-d 
stage,  or  that  of  tertiary  symptoms — the  period  of  late  eruption,  ulcera- 
tion, and  deposit. 

Primary  Syphilis. 

Incubation — A  variable  period  of  incubation  intervenes  between 
exposure  to  contagion  and  the  appearance  of  a  chancre.  This  period  has 
been  estimated  by  different  observers  at  from  one  to  seven  weeks,  and  it  is 
l)robably  safe  to  say  that  the  average  is  from  two  to  three  weeks.  Cases 
have  been  recorded  by  Hammond,  R.  W.  Tavlor,  and  others,  in  which  the 
period  of  incubation  has  been  but  one  or  two  days,  while  in  other  instances 
a  much  longer  period  than  the  average— as  much  as  ten  or  eleven  weeks- 
has  intervened  between  exposure  and  the  development  of  the  chancre.  The 
period  of  incubation  is,  according  to  F.  N.  Otis,  directly  proportional  to 
the  distance  between  the  point  of  inoculation  and  the  proximal  lymphatic 
vessels.  Whatever  be  the  source  of  acquired  syphilis,  whether  from  a  pri- 
mary or  secondary  lesion,  the  first  symptom  is  invariablv  a  chancre.^  This 
fact  is  of  great  importance,  and  may  be  considered  as  an  axiomatic  truth. 

1  This  remark,  of  course,  applies  to  syphilis  acquired  in  the  ordinary  way  ;  it  is 
possible  that  were  the  syphilitic  poison  carefully  introduced  directly  into  a  lymphatic 
vessel,  or  into  a  yein,  a  chancre  might  not  result,  but  that  in  the  former  case  a  syphi- 
litic bubo,  and  in  the  latter  constitutional  syphilis,  might  occur  as  the  primary  lesion, 
as  It  does  in  the  case  of  the  hereditary  form  of  the  disease. 
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Varieties  of  Chancre  The  chancre  assumes  various  forms,  and 

there  appears  to  be  some  relation  between  tliese  and  the  severity  of  the 
subsequent  symptoms;  thus  what  is  known  as  the  "  Hunterian"  or  "  deep 
chancre"  is  commonly  the  precursor  of  a  severer  case  of  syphilis  than  a 
"superficial  erosion."  We  may  recognize  two  principal  forms  of  chancre, 
the  mperficial  and  the  deep,  and  either  of  these  may  assume  a  phagedajnic 
form,  constituting  a  third  variety,  the  j^hagedsenic  chancre. 

1.  The  Sxiperficial  Chancre,  Chancrous  Erosion,  or  Superficial  Ero- 
sion, is  by  far  the  most  common  form  of  chancre,  and  is  that  which  usually 
results  from  contact  with  secondary  lesions.  Of  170  cases  tabulated  by 
Bassereau,  no  less  than  146  were  of  this  variety.  It  has  a  long  period  of 
incubation — from  three  to  five  weeks — and  appears  as  a  reddish-brown 
papule  (rarely,  if  ever,  as  a  pustule),  usually  with  an  ulcerated  spot  in  the 
centre,  but  sometimes  (particularly  if  seated  on  an  exposed  surface)  covered 
with  a  dry,  brownish  scab.  The  ulcer  is  commonly  circular  or  irregularly 
elliptical  in  shape,  slightly  if  at  all  excavated,  and  red  in  color,  furnishing  a 
thin  serous  exudation,  without  pus,  unless  as  the  result  of  extraneous  irri- 
tation. When  taken  between  the  thumb  and  finger,  the  margin  and  base 
of  the  ulcer  present  a  cartilaginous  or  membranous  hardness,  known  as 
parchment-like  induration.  This  induration  is  of  variable  persistence, 
and  sometimes  disappears  before  the  ulcer  has  healed.  It  is  much  less 
evident  when  the  chancre  is  situated  in  mucous,  than  when  in  cutaneous 
tissue,  and  hence  in  certain  situations,  as  in  the  male  urethra  or  upper  part 
of  the  vagina,  this  form  of  chancre  may  readily  escape  detection. 

2.  The  Deep  Chancre  (commonly  known  as  the  Hunterian  Chancre) 
has  a  comparatively  short  period  of  incubation — from  a  week  to  ten  days — 
and  is  apparently  of  rarer  occurrence  at  the  present  day  than  formerly.  It 
presents  a  deep  excavated  ulcer,  with  elevated,  sloping  margins  and  a  foul 
surface,  furnishing  a  serous  exudation  often  tinged  with  blood.  The  base 
of  this  chancre  is  deeply  indurated,  the  sensation  communicated  to  the 
fingers  being  frequently  compared  to  that  given  by  a  split  pea,  a  term 
originally  used  by  Benjamin  Bell  in  illustration  of  the  size  of  the  chancre 
itself.  The  induration  of  this  form  of  chancre  is  very  persistent,  some- 
times remaining  long  after  the  cicatrization  of  the  ulcer.  This  form  of 
chancre  usually,  though  not  necessarily,  arises  from  a  primary  lesion  of  the 
same  variety. 

3.  The  Fhagedaenic  Chancre  is  nothing  more  than  either  the  superficial 
or  deep  chancre,  attacked  by  phagedtenic  ulceration.  If  this  extend  so  far 
as  to  pass  the  limit  of  induration,  the  case  may  be  mistaken  for  one  of 
phagedenic  chancroid. 

Characteristics  of  Chancre  Induration  is  a  characteristic  feature 

of  all  forms  of  chancre,  but  I  am  hardly  prepared  to  say  that  it  is  univer- 
sally present.  In  the  case  of  deep  chancre  it  is  very  evident,  and  in  the 
parchment-like  form  could  probably  be  detected  at  some  period  in  almost 
every  case  of  superficial  chancre,  if  the  patient  were  constantly  under  ob- 
servation. It  may,  however,  in  this  form  of  chancre,  be  quite  evanescent, 
and  may,  in  cither  variety,  disappear  under  the  influence  of  phagedaenic 
action.  It  must  be  distinguished  from  the  inflammatory  thickening  and 
hardness  which  occasionally  surround  the  chancroid,  and  this  can  usually 
be  done  by  observing  the  sharply  defined  limitation  of  the  true  syphilitic 
induration  (which  gives  exactly  the  sensation  of  the  presence  of  a  foreign 
body),  and  by  observing  the  absence  of  the  ordinary  signs  of  inflammation. 
The  microscopic  characters  of  syphilitic  induration  are  not  very  distinctive. 
Robin  found  fibres  of  areolar  and  elastic  tissue,  Avith  fusiform  cells,  free 
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nuclei,  and  amorphous  g-ranulos,  while  Ordonez  observed  hypertrophy  of 
the  normal  structures,  with  iuflammatory  lymph,  hemorrha^>ic  effusions, 
round  or  oval  nuclei,  fusiform  cells,  and  bundles  of  fibres  indifferent  stages 
of  development.  According  to  Auspitz  and  Unna,  the  epidermis  under- 
goes a  peculiar  development,  growing  downwards  in  processes  which  send 
out  lateral  projections,  these  being  subsequently  isolated  by  the  g-rowing- 
connective  tissue.  Induration  is  usually  developed  within  a  very  few  days 
after,  and,  occasionally,  even  before,  the  appearance  of  a  chancre  ;  it  is 
rarely  if  ever  manifested  for  the  first  time  after  three  weeks.  Sigmund,  of 
Vienna,  found  that  in  231  out  of  261  cases,  induration  appeared  from  the 
9th  to  the  14:th  day  after  contagion.  The  period  during  which  induration 
persists  is  ordinarily  from  two  to  three  months,  and  in  some  instances  it 
lasts  for  many  years. 

A  chancre  is  in  most  cases  solitary,  thus  differing  in  a  marked  manner 
from  the  chancroid,  which  is  commonly  multiple.  When  two  or  more 
chancres  coexist  in  the  same  patient,  it  will  be  found  that  they  have  arisen 
from  multiple  but  simultaneous  inoculation,  and  usually  by  contagion  from 
secondary  lesions. 

The  chancre  is,  under  ordinary  circumstances,  not  auto-inoculahle ;  if, 
however,  as  is  done  by  the  advocates  of  syphilization,  the  chancre  be  irri- 
tated by  savine  ointment,  etc.,  until  its  secretion  becomes  purulent,  an  ulcer 
may  be  indeed  produced  bv  auto-inoculation — but  it  is  not  proved  that  this 
ulcer  is  a  chancre.^  This  fact  (the  non-auto-inoculability  of  chancre)  ap- 
pears to  be  owing  to  a  property  which  syphilis  shares  with  smallpox  and 
many  other  affections,  viz.,  that  one  attack  of  the  disease  protects  a  patient, 
for  a  time'  at  least,  from  any  subsequent  infection.  This  protective  influ- 
ence extends  through  all  the  stages  of  syphilis,  so  that  a  second  attack  of 
syphilis,  though  possible,  is  very  rare.  Cases  have  been,  indeed,  recorded 
in  which  a  chancre  has  apparently  arisen  after  impure  coitus,  in  a  person 
at  the  time  actually  suffering  from  general  syphilis;  but,  as  shown  by  Four- 
nier,  the  suspected  chancre  in  these  cases  is  really  but  a  reulceration  in  the 
seat  of  the  original  primary  lesion,  which  may  be  cau.sed  bv  any  irritation, 
either  constitutional  or  local — sexual  intercourse  being  but  one  form  of 
local  irritation,  though  one  which  may  easily  give  rise  to  confusion,  par- 
ticularly if  the  patient's  partner  in  the  venereal  act  should  happen  to  be 
affected  with  any  disease  of  the  generative  organs,  whether  syphilitic  or 
otherwise.^ 

The  duration  of  the  chancre  is  self-limited;  it  heals  without  treatment  in 
a  period  varying  from  a  few  weeks  to  several  months,  the  only  exception 
being  probably  in  the  case  of  the  phagedsenic  variety.  The  primary  and 
secondary  periods  of  syphilis  usually  overlap  each  other,  syphilitic  erythema 
occurring,  according  to  Bassereau,  in  about  three  out  of  four  cases,  before 

'  It  has  been  recently  suggested  that  the  ulcer  wliich  results  from  the  auto-inocu- 
lation of  a  chancre  is  a  chancroid,  and  that  this  tends  to  confirm  the  view  of  Clerc,  tliat 
the  latter  lesion  is  a  derivative  of  the  chancre,  or,  in  other  words,  the  result  of  chancrous 
contagion  in  a  person  already  sypliilitic,  just  as  varioloid  is  the  result  of  the  variolous 
poison  acting  upon  a  person  alrt!ady  protected  against  smallpox  ;  but  the  analogy 
fails,  because  varioloid  is  just  as  much  a  constitutional  disease  as  variola  itself,  wliUe 
the  chancroid  is  a  purely  local  lesion,  and  because  the  contagion  of  varioloid  will 
communicate  to  an  unprotected  person  not  varioloid  but  smallpok,  while  the  chancroid 
can  only  reproduce  itself.  Moreover,  if  the  chancroid  be  a  derivative  of  the  cliancre, 
the  latter  (and  of  course  syphilis  generally)  must  have  existed  before  the  affection 
which  is  its  mere  modification— an  hypotliesis  which  is  contradicted  by  all  that  is 
]<nown  of  the  histories  of  the  two  affections.  As  a  matter  of  observation,  the  ulcer 
derived  from  auto-inoculation  of  a  chancre  appears  to  be  precisely  such  a  sore  as  can 
be  produced  by  inoculating  a  syphilitic  subject  with  nou-venereal  matter. 

2  See  Fournier,  Archives  Gen.  de  Medeciue,  Juin  et  Juillet,  18G8. 
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the  chancre  has  completely  healed.  The  cicatrix  of  a  chancre  is  more  or 
less  depressed,  according  to  the  depth  to  which  ulceration  has  extended. 
It  is  at  first  discolored,  but  subsequently  becomes  whiter  than  the  surround- 
ing skin.  It  is  usually  very  persistent,  and  can  often,  though  not  always, 
be  distinguished  from  the  scar  of  chancroid.  Ricord  first  i)ointed  out  that 
a  chancre,  instead  of  undergoing  cicatrization,  might  become  converted  into 
Si  mucovs  patch.  This  change  may  occur  in  any  situation,  but  is  most 
often  seen  where  mucons  tissues  are  habitually  in  contact,  as  the  inside  of 
the  lips,  the  tongue,  the  inner  surfaces  of  the  labia,  the  folds  of  the  anus, 
or  the  lining  surface  of  the  prepuce  The  change  occurs  when  the  repair 
of  the  chancre  has  been  nearly  completed  by  granulation,  and  consists  in 
the  formation  of  a  white  membranous  pellicle,  which  gradually  spreads 
from  the  circumference  of  the  sore  to  its  centre.  It  is  from  inattention  to 
this  fact  that  a  mucous  patch  has  been  in  some  cases  supposed  to  be  really 
the  initial  lesion  of  syphilis,  the  patient  not  being  seen  until  the  transforma- 
tion has  occurred,  and  the  previous  existence  of  a  chancre  thus  escaping 
recognition. 

Mixed  Chancre. — It  has  already  been  stated  that  chancroid  and 
syphilis  may  exist  in  the  same  patient.  They  may  likewise  be  acquired  at 
the  same  moment.  Hence  a  patient,  a  few  days  after  impure  coitus,  may 
present  several  venereal  ulcers,  not  indurated  and  evidently  not  syphi- 
litic— and  yet  in  a  few  weeks,  without  further  exposure,  one  of  these  may 
become  indurated  and  be  followed  by  secondary  symptoms.  The  syphi- 
litic has  been  inoculated  simultaneously  with  the  chancroidal  poison,  just 
as  it  may  be  inoculated  with  the  poison  of  cowpox,  the  vaccine  disease 
disappearing  at  the  usual  time,  and  syphilis  following  after  its  own  proper 
period  of  incubation.  Again,  syphilis  may  be  inoculated  upon  a  previously 
existing  chancroid,  a  chancre  being  the  result ;  or  conversely,  if  a  person 
with  chancre  have  sexual  intercourse  with  a  woman  affected  with  chan- 
croid, he  may  acquire  the  latter  disease,  his  chancre  serving  as  a  point  of 
inoculation.  The  term  mixed  chancre  is,  perhaps,  an  unfortunate  one,  as 
seeming  to  imply  that  the  venereal  ulcer  to  which  it  refers  is  intermediate 
between  chancre  and  chancroid;  the  fact  being  that  it  is  not  in  any  degree 
intermediate,  but  a  result  of  the  accidental  coexistence  of  two  separate 
diseases. 

Syphilitic  Bubo. — Induration  and  chronic  enlargement  of  the  neigh- 
boring lymphatic  glands  are  almost,  if  not  absolutely,  constant  sequels  of 
chancre.  As  in  the  large  majority  of  cases  the  latter  is  situated  on  the 
genital  organs,  it  is  the  inguinal  glands  that  are  usually  affected,  consti- 
tuting the  ordinary  syphilitic  bubo ;  but  induration  will  attack  the  facial 
and  submaxillary  glands  if  the  chancre  be  cephalic,  and  those  of  the  elbow 
and  axilla  if  the  initial  lesion  occupy  the  finger.  Cases  have  been  recorded 
by  H.  Lee,  and  others,  in  which  a  chancre  is  said  to  have  been  followed 
by  secondary  symptoms,  without  the  intercurrence  of  a  bubo,  and  the  ^jos- 
sibility  of  such  an  event  must  therefore  probably  be  acknowledged:  such 
cases  must,  however,  be  extremely  rare,  and  in  no  instance  can  it  be  fairly 
claimed  that  this  has  happened,  unless  the  patient  has  been  continuously 
under  the  notice  of  a  skilled  observer,  as  syphilitic  bubo  is  often  unper- 
ceived  by  the  patient  himself,  and  may,  like  the  induration  of  a  chancre, 
pass  off  in  a  comparatively  short  time. 

The  development  of  a  syphilitic  bubo  coincides  pretty  closely  with  that 
of  induration  in  the  chancre  which  precedes  it ;  it  is  poly  ganglionic  and 
usually  bilateral,  or,  in  other  words,  involves  the  whole  chain  of  super- 
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ficial  glands,  and  commonly  invades  both  groins  at  once.  The  glands  are 
hard,  movable  upon  each  other  and  beneath  the  skin,  usually  i)ainless,  and 
about  the  size  of  almonds  {amygdaloid  enlargement) ;  one  is  frequently 
larger  than  those  which  surround  it,  the  group  being  fancifully  designated 
by  French  writers  as  the  " pleiade  rjanglionnaire.''^  The  syphilitic  bubo 
has  in  itself  no  tendency  to  suppurate,  and  when  suppuration  occurs  it  is 
due  to  the  influence  of  some  external  irritant,  to  the  patient's  being  of  a 
scrofulous  diathesis,  or  to  the  coexistence  of  a  chancroid.  In  the  latter 
ca.se,  the  suppurating  bubo  will  be  chancroidal,  and  its  pus,  of  course,  auto- 
inoculable.  The  duration  of  a  syphilitic  bubo  is  variable,  lasting  usually 
longer  than  the  induration  of  the  chancre,  and  being  in  many  cases  quite 
distinct  for  six  months  or  a  year  after  infection.  Cases  have  even  been 
recorded,  by  Venning  and  others,  in  which  the  amygdaloid  condition  of 
the  inguinal  glands  persisted  twenty  years  or  longer;  and  it  is  believed 
by  the  above-named  writer  that  the  disappearance  of  this  condition  may 
be  considered  an  evidence  that  the  disease  has  worn  itself  out,  and  that  the 
patient  is  susceptible  of  re-infection.  The  syphilitic  bubo  is  often  attended 
by  induration  of  the  lymphatics  running  from  the  chancre  to  the  affected 
glands;  resolution  usually  occurs  about  the  time  that  induration  disap- 
pears from  the  chancre,  but,  occasionally,  suppuration  has  been  observed, 
a  number  of  fistulous  openings  being  formed  in  the  course  of  the  vessel. 

It  is  believed  by  some  surgeons  that  a  syphilitic  bubo  may  occur  with- 
out any  pre-existing  chancre,  and  this  has  been  spoken  of  as  a  form  of 
the  Buhon  d^EmbUe.  Such  cases  are,  however,  really  instances  of  de- 
fective observation,  or  of  voluntary  deception  upon  the  part  of  the  patient. 
A  superficial  chancre  may  readily  be  unnoticed  by  a  patient,  or  even  by 
a  surgeon,  particularh^  if  situated  in  the  urethra,  or  neck  of  the  uterus,  or 
if  unaccompanied  by  induration :  there  is  no  sufficient  evidence  to  throw 
doubt  upon  the  truth  of  the  axiom,  that  the  initial  lesion  of  syphilis  is 
invariably  a  chancre. 

Secondary  Syphilis. 

Between  the  time  and  appearance  of  a  chancre  and  the  period  at  which 
secondary  symptoms  are  developed,  there  is  an  interval  which  is  sometimes 
called  the  period  of  incubation  or  latency.  The  former  term  is  better 
applied  to  the  interval  between  the  date  of  contagion  and  that  of  the  ap- 
pearance of  the  chancre,  while  in  many  cases  the  disease  cannot  properly 
be  said  to  be  latent,  as  the  chancre  and  attendant  bubo  frequently  continue 
after  the  appearance  of  general  syphilis,  the  primary  and  secondary  stages 
often,  as  already  remarked,  overlapping  each  other.  The  shortest  period 
in  which  an  untreated  chancre  is  known  to  have  been  followed  by  secon- 
dary symptoms  is  twenty-five  days,  while  the  average  period,  as  shown 
by  an  analysis  of  nearly  500  cases,  is  about  six  weeks.  Secondary  syphilis 
rarely  appears  after  the  first  three  months,  and  almost  never  later  tlian  six 
months,  unless  the  natural  evolution  of  the  disease  has  been  interfered  with 
by  treatment.  Secondary  syphilis  cannot  occur  without  primary  syphilis 
having  preceded  it  ;^  the  apparent  exceptions  are  due  to  the  primarv 
symptoms  having  escaped  detection,  an  event  which,  as  already  seen,  may 
readily  occur  under  various  circumstances. 

Premonitory  Signs — Certain  premonitory  symptoms  usually  pre- 
cede the  development  of  secondary  syphilis,  lasting"' from  a  few  days  to  a 


I  This  remark  does  not,  of  coarse,  apply  to  hereditary  syphilis. 
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week  or  more,  and  consisting  in  febrile  disturbance,  with  languor  and 
general  discomfort,  vague  pains  of  a  neuralgic  character,  headache,  some- 
times apparently  neuralgic,  but  sometimes  due  to  inflammation  of  the  peri- 
cranium,' and  (particularly  in  women)  ansemia.  With  the  exception  of  the 
pericranial  headache,  these  symptoms  usually  disappear  upon  the  occur- 
rence of  the  eruption  and  other  secondary  symptoms.  The  most  char- 
acteristic and  usual  manifestations  of  secondary  syphilis,  are  cutaneous 
eruptions,  sore  throat,  mucous  patches,  and  general  enlargement  of  the 
lymphatic  glands.  More  rarely  we  find  falling  of  the  hair,  certain  affec- 
tions of  the  eyes  and  ears,  paralysis,  and  other  symptoms  referable  to  the 
implication  of  the  nervous  system. 

Cutaneous  Eruptions. — There  is  no  definite  syphilitic  erujition.  On 
the  contrary,  a  large  number  of  skin  diseases  may  occur  as  manifestations 
of  syphilis,  and  several  of  them  are  not  unfrequently  found  coexisting  in 
the  same  case.  The  limits  of  this  work  will  not  permit  any  extended 
description  of  the  various  syphilitic  eruptions,  or,  as  they  are  often  called, 
Syphilo-dermata  or  Syjjhilides,  for  a  full  acount  of  which  I  would  respect- 
fully refer  the  reader  to  the  numerous  excellent  works  on  Venereal  Dis- 
eases which  have  recently  been  published,  and  more  especially  to  those  of 
Cullerier,  Lancereaux,  and  Belhomme  and  Martin,  in  France,  of  H.  Lee 
and  W.  J.  Coulson  in  England,  and  of  Bumstead  and  Van  Buren  and 
Keyes  in  this  country.  A  good  account  of  these  lesions,  too,  will  be  found 
in  Dr.  Van  Harlingen's  article  on  Syphilis,  in  the  International  Encyclo- 
jysedia  of  Surgery.  Cazenave's  classification  is  that  usually  adopted,  those 
eruptions  which  belong  to  the  secondary  stage  of  syphilis  being  the  exan- 
themotous  (erythema  and  roseola),  the  papular  (syphilitic  lichen),  the 
vesicular  (herpes,  eczema,  syphilitic  varicella,  etc.),  the  bullous  (pemphigus 
and  superficial  rupia),  and  the  pustular  (ecthyma,  acne,  and  impetigo). 
Syphilitic  erythema  is  usually  the  earliest  of  the  eruptions,  and  is  fre- 
quently so  slight  as  to  escape  the  attention  of  the  patient.  Ecthyma  is 
likewise  an  early  manifestation  of  secondary  syphilis,  and  is  very  often 
met  with  in  the  scalp.  There  are  certain  features  which  habitually  mark 
all  forms  of  syphilitic  eruption,  and  which  have  a  certain  diagnostic  value. 
These  are  (1)  the  so-called  protean  character  of  the  eruption,  or  the  ap- 
pearance simultaneously,  or  in  quick  succession,  of  more  than  one  variety; 
(2)  the  peculiar  reddish-brown  or  copper-colored  hue  of  the  eruption  in 
its  declining  stage;  (3)  its  symmetrical  character;  and  (4)  the  absence 
of  itching.  Fournier  has  latelv  pointed  out  a  peculiarity  of  the  skin  in 
syphilis,  which  be  considers  quite  significant.  This  is  cutaneous  anaes- 
thesia, of  which  he  describes  three  varieties,  viz.,  ansesthesia  as  regards 
pain,  or  analgesia  (by  far  the  most  common),  anaesthesia  of  general 
debility,  and  anaesthesia  as  regards  changes  of  temperature. 

Sore  Throat. — The  sore  throat  of  secondary  syphilis  may  consist 
merely  in  erythematous  efflorescence  of  the  part,  or  in  a  superficial 
aphthous  ulceration.  This  may  affect  the  fauces,  tonsils,  palate,  cheeks, 
or  tongue.  Occasionally,  in  this  stage,  the  tonsil  may  present  an  exca- 
vated ulcer,  with  sharp-cut  edges  and  sloughy  surface,  which  somewhat 
resembles  a  chancroid,  and  has  been  incorrectly  called  an  amygdaline 
chancre.    The  severer  forms  of  syphilitic  sore  throat,  with  the  concomi- 

'  According  to  Mauriac,  periostitis,  whether  of  the  cranium  or  other  parts,  is  much 
more  common  as  an  early  manifestation  of  syphilis  among  the  Arabs  in  Africa,  and 
the  inhabitants  of  South  America,  than  among  the  residents  of  other  countries. 
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tant  aifections  of  the  larynx  and  (esophagus,  belong  to  the  tertiary  period 
of  the  disease. 

Mucous  Patches. — These,  which  are  also  called  Condylomata,  Moist 
Papules,  and  Mucous  Tubercles,  are  particularly  interesting  as  being  the 
manifestation  of  secondary  syphilis  which  is  chiefly  concerned  in  the  trans- 
mission of  the  disease,  though  it  is  probable  that  any  of  the  moist  forms  of 
eruption  may  occasionally  prove  the  source  of  contagion.  Mucous  patches 
occur  on  mucous  membranes,  or  where  the  skin  is  thin,  and  particularly 
where  two  surfaces  are  habitually  in  contact.  They  are  thus  chiefly  seen 
on  the  vulva,  or  around  the  anus,  between  the  buttocks,  on  the  scrotum,  or 
on  the  penis ;  in  the  mouth,  on  the  tonsils,  lips,  and  tongue ;  and  more 
rarely  between  the  toes,  on  the  inside  of  the  thighs,  and  on  other  parts  of 
the  body.  On  the  skin  they  appear  as  flat,  slightly  elevated  papules,  about 
half  an  inch  in  diameter,  and  covered  with  a  slimy,  fetid  exudation.  This 
appears  as  a  kind  of  false  membrane  or  pellicle,  which  covers  a  raw  surface 


from  which  the  cuticle  has  been  previously  removed.  On  the  mucous  mem- 
branes they  are  less  elevated,  and,  in  the  mouth  at  least,  the  exudation 
takes  the  form  of  a  whitish  pellicle,  constituting  the  so-called  "  opaline 
patch."  Condylomata  usually  first  appear  as  reddish  spots,  eff'usion  taking 
place  beneath  the  cuticle,  which  drops  or  is  rubbed  off",  the  surface  being 
then  soon  covered  with  the  characteristic  exudation.  Occasionally  a 
chancre  is  directly  transformed  into  a  mucous  patch,  in  the  manner  already 
described.  Mucous  patches  produce  a  great  deal  of  local  irritation,  and 
give  much  annoyance  by  their  offensive  odor.  They  often  become  ulcer- 
ated, and  are  occasionally  confluent.  At  the  angles  of  the  mouth,  on  the 
tongue,  and  at  the  margin  of  the  anus,  they  are  apt  to  be  fissured,  in  the 
latter  situation  constituting  a  form  of  what  are  known  as  rhaqades. 

Mucous  patches  are  very  frequently  met  with  in  either  sex,  but  probably 
most  often  in  women.  They  run  a  very  chronic  course,  and  are  apt  to 
recur  at  irregular  intervals. 


Fig.  213. 


Mucous  palclies.  (JIii.Miu.) 
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Urethral,  Vaginal,  and  Uterine  Discharges,  without  the  ex- 
istence of  any  rocognizablc  ulceration,  are,  as  pointed  out  by  Hammond, 
Morgan,  and  H.  Lee,  occasionally  met  with  as  symptoms  of  secondary 
syphilis,  and  are  probably  more  often  the  source  of  contagion  than  is  com- 
monly supposed. 

Enlargement  of  Lymphatic  Glands  This  is  a  very  constant 

and  significant  manifestation  of  secondary  syphilis.  The  glands  most  co.m- 
monly  alfect(Hi  are  the  posterior  cervical,  though  others  are  occasionally 
involved.  The  cervical  engorgement  is  most  marked  when  a  jiustular  erup- 
tion exists  upon  the  scalp ;  this  form  of  glandular  enlargement  is  very 
different  from  the  glandular  induration  observed  in  the  primary  stage, 
though,  like  that,  it  usually  ends  in  resolution.  The  period  of  develop- 
ment of  this  characteristic  symptom  is,  according  to  Bumstead,  from  six  to 
eight  weeks  after  the  appearance  of  the  chancre. 

Alopecia,  or  Falling  of  the  Hair,  is  an  early  symptom  of  second- 
ary syphilis.  It  is  sometimes  so  slight  as  to  be  scarcely  recognizable,  and 
is  most  marked  when  the  scalp  is  the  seat  of  an  abundant  eruption.  Beside 
the  hair  of  the  head,  the  eyebrows  may  be  affected,  and  more  rarely  the 
eyelashes  and  beard.  This  form  of  alopecia  is  amenable  to  treatment,  and, 
according  to  Bumstead,  is  often  absent  when  mercury  has  been  taken  in 
the  primary  stage.  There  is  another  form  met  with  in  connection  with 
tertiary  syphilis,  which  is  usually  incurable. 

Affections  of  the  Eye. — LHtifs  is  not  unfrequently  met  with  during 
the  secondary  stage  of  syphilis,  though  the  worst  form  of  the  affection  is 
that  which  occurs  in  the  tertiary  stage.  The  latter,  according  to  Grascoyen, 
is  really  due  to  syphilitic  contamination,  while  the  variety  met  with  during 
the  secondary  stage,  and  to  which  Yirchow  gives  the  name  of  serous  iritis 
or  pei'i-iritis ,  results  from  accidental  causes,  beginning  with  congestion  or 
inflammation  of  the  conjunctiva,  and  involving  the  iris  only  secondarily. 
The  vascular  sclerotic  zone  around  the  margin  of  the  cornea  is  not  very  well 
marked  in  this  form  of  the  disease,  nor  is  pain  a  constant  symptom.  Nodules 
of  lymph  soon  appear  upon  the  iris,  especially  around  the  pupil,  and  the 
aqueous  humor  often  becomes  turbid;  the  cornea  is  occasionally  involved. 
The  pupil  is  slug-gish  and  contracted  (occasionally  dilated),  but  there  is  little 
photophobia.  Both  eyes  are  often  attacked,  though  usually  not  simultane- 
ously. This  form  of  iritis  is  much  less  intractable  than  the  ])arenchymatous 
variety  which  occurs  in  tertiary  syphilis.  Retinitis  and  Choroiditis  are 
occasionally  met  with  in  syphilis,  usually  as  a  concomitant  or  sequel  of 
iritis;  the  symptoms  consist  of  mistiness  of  vision,  micropsia,  and  diminu- 
tion of  the  visual  field,  with  a  feeling  of  fulness  in  the  eye  and  some  circum- 
orbital  pain,  but  without  photophobia.  It  is  sometimes  possible,  according 
to  Wells,  to  distinguish  these  affections  from  those  which  are  not  syphilitic, 
by  their  ophthalmoscopic  appearances,  even  if  no  other  symptoms  of 
syphilis  are  present.  Syphilis  is,  according  to  Cowell,  by  far  the  most 
frequent  cause  of  diffuse  neuro-retinitis  and  exudative  retinitis,  which 
are  the  ordinary  forms  of  the  disease.  The  former  is  quite  amenable  to 
treatment,  and  is  fortunately  much  commoner  than  the  exudative  variety. 
Svphilitic  affections  of  the  lachrymal  apparatus  have  been  described  by  R. 
W.  Taylor,  of  New  York. 

Affections  of  the  Ear  Acute  myringitis,  or  inflammation  of  the 

memhrana  tijmpani,  sometimes  occurs  in  secondary  syphilis,  and  may  cause 
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permanent  deafness  from  inflammatory  thickening  of  the  part.  Dr.  F.  R. 
Sturgis  has  reported  two  cases  of  inflammation  of  the  middle  oar  due  to 
secondary  syphilis,  and  syphilitic  disease  of  the  internal  ear  has  been  ob- 
served by  Roosa  and  by  Moos. 

Affections  of  the  Nervous  System — Hemiplegia,  with  or  with- 
out loss  of  consciousness,  often  preceded  by  persistent  headache,  mydriasis, 
and  perhaps  ptosis,  is  occasionally  observed  in  connection  with  the  secondary 
stage  of  syphilis.  The  explanation  of  these  cases  (in  which  no  appreciable 
lesion  may  be  found  after  death)  is,  according  to  Dr.  E.  L.  Keyes,  of  New 
York,  who  has  paid  particular  attention  to  the  subject,  that  the  paralysis  is 
due  to  general  or  partial  congestion  of  the  brain,  analogous  to  the  congestions 
of  the  skin  and  mucous  membranes  which  occur  in  secondary  syphilis. 

Affections  of  Joints  and  Bursas — These  may,  according  to  Keyes, 
be  affected  in  secondary  syphilis,  becoming  congested  and  sometimes  painful, 
though  in  other  cases  the  congestion  is  painless  and  followed  by  effusion. 

The  various  manifestations  of  syphilis  which  belong  to  the  secondary 
stage  occur  with  a  certain  degree  of  regularity  (the  exanthematous,  for 
instance,  usually  preceding  the  papular  eruptions),  and  last,  with  occasional 
intermissions,  for  a  period  varying  from  one  to  six  months.  They  are 
general  symptoms,  that  is,  are  met  with  in  various  parts  of  the  body 
simultaneously,  and  tend  to  a  spontaneous  cure,  leaving,  as  a  rule,  no 
traces  to  mark  their  course.  In  mild  cases  of  syphilis,  the  disease  appears 
to  wear  itself  out  in  this  stage,  and  tertiary  symptoms  are  therefore  by  no 
means  of  invariable  occurrence. 

Tertiary  Syphilis. 

After  the  subsidence  of  the  secondary  stage  of  syphilis,  there  is  usually 
an  interval  before  the  development  of  tertiary  symptoms.  This  interval 
is  of  no  definite  length,  being  in  some  cases  of  several  years'  duration,  and 
the  patient  meanwhile  being  apparently  quite  well,  while  in  other  cases 
the  third  stage  begins  before  the  second  is  concluded,  so  that  they  abso- 
lutely overlap  each  other.  Tertiary  syphilis  may  affect  almost  any  tissue 
or  organ  of  the  body,  and  the  symptoms  of  this  stage  are  developed  with 
such  irregularity  as  to  render  it  impossible  to  classify  them  chronologically. 
The  third  stage  of  syphilis  is  called  the  stage  of  deposit,  as  it  is  marked  by 
the  deposit,  in  various  parts  of  the  body,  of  new  material,  which  may  take 
the  form  of  a  contractile  lymph,  leaving  depressed  cicatrices,  or  of  a  soft 
gummy  substance,  constituting  the  so-called  gummatous  syphilitic  tumors. 
We  may  consider  successively  the  manifestations  of  tertiary  syphilis,  in 
the  skin,  mucous  membranes,  eyes,  solid  viscera,  nervous  system,  areolar 
tissue,  muscular  and  fibrous  tissues,  and  bones  and  periosteum. 

Skin. — The  chief  cutaneous  manifestations  of  tertiary  syphilis  are  the 
tubercular  and  squamous  eruptions,  together  with  a  destructive  form  of 
rupia.  Syphilitic  Tubercles,  which  maybe  either  dry  or  ulcerated,  occur 
most  often  on  the  face,  especially  about  the  lips  and  nose,  where  they  oc- 
casionally produce  great  disfiguration.  They  begin  as  small,  solid,  cutane- 
ous tumors,  of  a  dusky-red  color,  and  with  a  firm  base,  and  are  frequently 
developed  in  connection  with  the  hair-follicles.  They  are  often  aggregated 
in  a  circular  form,  and,  if  resolution  occurs,  leave  depressions  in  the  skin, 
which,  though  at  first  copper-colored,  ultimately  become  white  and  scar- 
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like.  The  ulcerated  syphilitic  tubercle  occasionally  produces  great  ravages, 
and  may  be  mistaken  for  lupus,  rodent  ulcer,  or  serpiginous  chancroid.  It 
heals  with  a  characteristic  white  and  depressed  cicatrix,  if  the  ulceration 
have  extended  deeply,  or  with  a  thin  and  shining  scar,  if  superficial.  The 

Fic.  214. 


Syphilitic  ulceration  efface. 

squamous  eruption  assumes  the  form  of  Psoriasis,  Pityriasis,  or  Lepra. 
Syphilitic  psoriasis  often  attacks  the  palmar  and  plantar  surfaces,  and  the 
eruption  is  in  these  situations  very  characteristic  of  the  nature  of  the  dis- 
ease; palmar  or  plantar  psoriasis  may  be  attended  with  cracks  and  fissures, 
which  cause  a  good  deal  of  irritation  and  interfere  with  the  functions  of  the 
part.    The  late  form  of  Rupia,  which  occurs  in  connection  with  tertiary 


Fig.  21.5. 


Syphilitic  rupia.  (Druitt.) 


syphilis,  differs  from  that  seen  in  the  secondary  stage  merely  in  the  greater 
depth  to  which  ulceration  extends.  In  this  stage  a  severe  form  of  Alopecia 
is  occasionally  seen,  in  which  the  hair-follicles  all  over  the  body  mav  be 
destroyed,  the  affection  being,  of  course,  incurable ;  this  variety  of  alopecia 
usually  occurs  in  connection  with  the  tubercular  eruption  already  described. 
Syphilitic  Onychia,  or  ulceration  in  the  matrix  of  the  nails,  which  become 
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dry  and  distorted,  and  are  finally  thrown  off,  is  a  concomitant  of  the  squam- 
ous eruptions,  and  affects  the  hands  more  often  than  the  feet. 

Mucous  Membranes  The  tongue  is  often  affected  in  tertiary 

syphilis ;  it  may  present  lohite  patches  upon  its  surface,  apparently  due 
to  lymphy  deposit  and  opacity  of  the  epithelium — upon  the  detachment  of 
which  a  smooth  and  slightly  depressed  spot  remains — or  there  may  be  a 
tubercular  condition  of  the  tongue,  analogous  to  that  described  as  affecting 
the  skin,  which  may  end  in  ulceration,  or  may  assume  the  form  of  a  deep- 
seated  lymphy  deposit,  causing  stiffness,  contraction,  and  distortion  of  the 
organ.  The  tongue  may  also  be  the  seat  of  gummatous  tumors.  The 
ulcerated  form  of  lingual  syphilis  may  cause  great  destruction  of  the  part, 
and  has  been  mistaken  for  epithelioma ;  the  latter  affection  attacks  particu- 
larly the  side  of  the  tongue,  is  solitary,  and  involves  the  submaxillary 
ganglia;  while  the  lingual  syphilitic  tubercle  is  commonly  multiple,  occu- 
pies the  dorsum  and  base  of  the  tongue,  and  is  not  attended  by  enlarge- 
ment of  the  lymphatic  glands.  The  syphilitic  gumma  may,  however, 
occupy  only  part  of  the  organ. 

The  tonsils,  fauces,  and  palate  suffer  in  tertiary  syphilis  from  ulcera- 
tion, which  may  be  circumscribed  or  phagedaenic.  The  latter  variety 
usually  results  from  the  ulceration  of  syphilitic  tubercle,  and  may  produce 
very  wide  destruction  of  parts,  involving  the  soft  palate  and  uvula,  pillars 
of  the  fauces,  and  orifices  of  the  Eustachian  tubes,  and  causing  difficulty  of 
swallowing,  with  perhaps  regurgitation  through  the  nostrils,  deafness,  and 
difficulty  of  articulation.  The  discharge  is  very  offensive,  and  the  ulcer- 
ation may  extend  to  the  nose,  larynx,  or  oesophagus,  or  may  even  involve 
the  cervical  vertebrae. 

The  larynx  and  trachea  may  be  affected  with  a  deposit  of  syphilitic 
tubercle,  which  may  undergo  ulceration,  causing  dyspnea,  often  of  a 
paroxysmal  character,  and  perhaps  requiring  tracheotomy  for  its  relief. 
Contraction  of  the  windpipe  may  occur,  constituting  tracheal  stricture,  or 
the  voice  may  be  permanently  impaired  by  alterations  of  the  vocal  cords. 

The  pharynx  and  wsophagus  may  be  the  seat  of  syphilitic  ulceration, 
and  oesophageal  stricture  may  result  after  cicatrization.  The  colon  may 
be,  according  to  Paget,  affected  in  tertiary  syphilis  with  a  form  of  ulcer- 
ation analogous  to  the  ulcerated  tubercle  of  "the  skin.  Cullerier  has  de- 
scribed a  syphilitic  enteritis,  which  he  considers  analogous  to  the  erythema 
of  the  skin,  and  as  therefore  belonging  to  the  secondary  period ;  his  views 
upon  this  point,  however,  are  not  generally  accepted.  The  rectum  may 
become  ulcerated  in  tertiary  syphilis,  giving  rise  to  a  troublesome  form  of 
stricture  in  that  part. 

The  urethra  may  be  involved  in  tertiary  syphilis,  and  H.  Lee  believes 
that  many  cases  of  stricture  are  of  syphilitic  origin. 

Eye — The  worst  form  of  syphilitic  iritis  is  that  which  occurs  during 
the  tertiary  stage.  In  this  variety  of  the  disease  the  iris  is  primarily 
attacked,  but  in  an  insidious  and  almost  painless  manner,  becoming  the 
seat  of  a  deposit  of  yellow  tubercles,  which  are  shown  by  the  microscope 
to  be  identical  in  structure  with  the  gummatous  tumors  found  in  other 
parts  of  the  body.  The  deeper-seated  structures  are  occasionally  involved, 
permanent  disorganization  being  then  apt  to  occur,  though  Dr.  Rankin,  of 
New  York,  has  reported  a  remarkable  case  of  svphili1>ic  atrophy  of  both 
optic  nerves,  cured  by  large  doses  of  mercury,  strychnia,  and  iodide  of 
potassium.   R.  W.  Taylor  reports  cases  of  tertiary,  as  well  as  of  secondary, 
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syphilitic  disease  of  the  lachrymal  apparatus,  while  C.  S.  Bull  has  observed 
optic  neuritis  and  paralysis  of  the  ocular  muscles  as  a  result  of  syphilis. 

Solid  Viscera — Visceral  syphilis  has,  until  recently,  not  attracted  as 
much  attention  as  it  deserves.  Among-  the  org-ans  (apart  from  those  of 
the  nervous  system)  in  which  syphilitic  lesions  have  been  observed,  may 
be  particularly  mentioned  the  testis,  liver,  spleen,  kidneys,  mesenteric 
glands,  lungs,  and  heart.  The  limits  of  this  work  will  not  permit  a 
description  of  the  changes  produced  by  syphilis  in  any  of  these  viscera, 
except  the  testis ;  and,  indeed,  syphilis  of  the  internal  org:ans  is  habitually 
treated  by  the  physician  rather  than  by  the  surgeon.  For  a  full  account 
of  these  affections  I  would  refer  the  reader  to  the  work  of  Lancereaux, 
which  has  been  translated  for  the  New  Sydenham  Society,  and  which 
gives  a  very  complete  account  of  visceral  syphilis. 

Syphilitic  Sarcocele,  or  Syphilitic  Orchitis,  appears  under  two  forms, 
the  interstitial  and  the  circumscribed  or  gummy.  Interstitial  Orchitis 
occurs  in  the  early  part  of  the  tertiary  stage,  and  is  attended  with  the  for- 
mation of  a  contractile  lymph,  which  occupies  the  trabecule  of  the  testis, 
rendering  the  organ  hard  and  dense,  and  sometimes  eventually  leading  to 
its  atrophy.  One  testis  only  is  usually  affected,  becoming  somewhat 
enlarged,  but  painless,  and  giving  annoyance  only  by  its  weight.  Hj^dro- 
cele  often  accompanies  this  form  of  the  disease,  which  is  very  chronic,  and 
rarely  followed  by  suppuration.  The  Circumscribed  or  Gummy  Orchitis 
was  first  described  by  Hamilton,  of  Dublin,  as  Tubercular  Syphilitic  Sar- 
cocele. In  this  variety,  numerous  masses  of  a  yellowish-gray  color  are 
deposited  in  various  parts  of  the  testes,  both  of  which  are  usually  aff'ected. 
These  masses,  at  first  firm,  undergo  softening,  with  fatty  or  cretaceous 
degeneration,  and  not  unfrequently  lead  to  suppuration,  with  the  forma- 
tion of  fistulous  openings,  and  occasionally  a  fungous  protrusion  of  the 
testicle  itself.  Under  the  microscope,  these  yellowish  masses  are  found  to 
differ  from  ordinary  lymph,  in  containing  a  large  amount  of  cells  and  fat- 
globules,  -with  crystals  of  margarine.  The  ovary  is  occasionally  affected 
in  tertiary  syphilis  in  a  similar  manner  to  the  testicle. 

Nervous  System. — The  brain  and  spinal  cord  suffer  in  tertiary 
syphilis,  deposits  of  a  Ij^mphy  or  gummy  nature  taking  place  in  the  sub- 
stance of  those  organs,  or  in  their  membranes,  and  giving  rise  to  various 
nervous  disturbances,  such  as  Epilepsy,  Paralysis  (which  may  be  local  or 
general).  Chorea  (a  rare  manifestation  of  syphilis  of  which  Dr.  R.  H. 
Alison  has  collected  four  cases),  Mental  Perturbation,  or,  as  pointed  out 
by  M.  H.  Henry,  absolute  Dementia.  Diabetes  is  said  to  have  resulted 
from  syphilitic  disease  of  the  base  of  the  brain.  The  credit  of  first  dis- 
tinctly recognizing  the  existence  of  syphilitic  lesions  of  the  central  nervous 
system  is  due,  I  believe,  to  Reade,  of  Belfast,  Ireland,  whose  first  paper 
was  Avritten  in  1847,  though  not  published  till  some  years  subsequently. 
The  subject  has  since  then  received  a  good  deal  of  attention,  and  elaborate 
memoirs  have  been  written  on  syphilitic  affections  of  the  nervous  system 
by  several  authors,  especially  by  Lagneau,  the  younger,  and  Zambaco,  to 
whose  works  the  reader  is  respectfully  referred.  A  few  cases  are  on  record 
in  which  syphilitic  deposits  have  been  found  in  the  nerves,  as  well  as  in 
the  nerve-centres. 

Arteries  The  occurrence  of  arterial  degeneration  as  a  result  of  syphilis 

has  long  been  recognized,  but  the  change  has  been  supposed  to  be  identical 
with  atheroma.   According  to  Heubner  and  Ewald,  however,  it  differs  from 
31 
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that  condition  in  affecting  exclusively  the  smaller  arteries,  and  in  having 
no  tendency  to  gelatinoid  or  cartilaginoid  change,  or  to  fatty  or  calcareous 
degeneration.  The  syphilitic  change,  according  to  these  authors,  consists 
in  the  formation  of  a  new  growth  of  the  connective-tissue  type,  occupying 
the  inner  coat  of  the  vessel,  and  formed  by  nuclear  proliferation  of  the  cells 
of  the  epithelial  lining.  If  so  large  as  to  occlude  the  artery,  thrombosis 
occurs,  and  is  followed  by  atrophy  of  the  vessel. 

Areolar  Tissue  The  subcutaneous  and  submucous  areolar  tissues 

are  the  favorite  seats  of  the  so-called  gummy  or  gummatous  deposits  of 
tertiary  syphilis.  These  usually  occur  as  hard,  round,  indolent,  subcuta- 
neous nodules,  which  gradually  undergo  softening  and  become  adherent  to 
the  skin ;  ulceration  finally  takes  place,  and,  after  the  extrusion  of  a  slough, 
the  part  heals,  leaving  a  depressed  scar  which  is  at  first  purple,  but  subse- 
quently becomes  white.  When  cut  open,  these  nodules  or  gummatous 
tumors  present  a  tolerably  firm  cystic  investment,  containing  a  semi-solid 
gelatinous  or  gummy  substance,  whence  their  name.  Their  size  varies 
from  a  half  inch  to  two  or  more  inches  in  diameter,  and  they  are  usually 
solitary,  occurring  at  successive  intervals,  though  occasionally  multiple. 
They  are  chiefly  seen  upon  the  extremities  and  upper  part  of  the  trunk. 
Under  the  microscope,  the}^  are  found  to  consist  principally  of  fibres,  gran- 
ules, and  nucleated  cells,  with  a  few  elastic  fibres,  free  nuclei,  and  capillary 
bloodvessels.  When  situated  in  the  submucous  tissue,  gummata  give  rise 
to  troublesome  ulcerations,  and  cause  some  of  the  most  intractable  forms  of 
syphilitic  sore  throat.  They  are  also  met  with  in  the  submucous  tissue  of 
the  genito-urinary  organs  in  both  sexes. 

Muscular  and  Fibrous  Tissues ;  Bursas. — Gummatous  Tumors 
occur  in  the  voluntary  muscles,  tendons,  and  fasciae,  interfering  with  the 
functions  of  the  parts,  and  sometimes  causing  deep  and'  painful  ulcers. 
They  may  also,  according  to  Keyes,  atfect  the  bursae,  either  primarily  or 


by  extension  from  other  tissues.  In  the  fingers  and  toes,  in  which  situa- 
tions they  may  involve  either  the  superficial  tissues,  or  the  periosteum  and 
bone  (when  disorganization  of  the  joints  may  follow),  they  give  rise  to  the 
troublesome  condition  known  as  Syphilitic  Panaris  or  Wiillow,  or  Syphi- 
litic Dactylitis,  the  latter  name  being  preferred  by  Taylor,  of  New  York, 
who  has  given  an  excellent  account  of  the  affection.  (See  Fig.  216.) 
Ricord  and  others  state  that  syphilis  may  cause  rigid  muscular  contraction 
(as  of  the  biceps),  without  organic  change.     The  so-called  congenital 


Fi<i.  216. 


Syphilitic  panaris.    (From  a  patient  at  the  Children's  Hospital.) 
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tumor  of  the  sterno-mastoid  muscle  appears  in  some  cases  to  be  a  syphi- 
litic lesion. 

Bones  and  Periosteum — Periostitis  is  of  frequent  occurrence  in 
tertiary  syphilis,  and  the  periosteum  of  those  bones  which  are  subcuta- 
neous is  most  often  aifected,  as  of  the  tibia,  cranial  bones,  clavicle,  sternum, 
radius,  and  ulna.  Osteocopic  (literally,  bone-tiring)  pain  is  often  observed 
long  before  any  other  symptom,  and,  in  a  large  majority  of  cases,  has  the 
peculiarity  of  being  aggravated  by  the  warmth  of  bed.  Syphilitic  perios- 
titis is  usually  circumscribed,  and  gives  rise  to  the  formation  of  oblong 
swellings,  called  nodes,  which  are  commonly  hard  and  indolent,  l)eing  due 
to  lymphy  deposit  in  and  beneath  the  periosteum,  but  which  in  other  cases 
are  fluctuating  and  tender,  and  apparently  due  to  the  deposit  of  gumma- 
tous material.  They  may  often  be  dispersed  by  treatment,  but  occasion- 
ally persist,  becoming  converted  into  exostoses.  Suppuration  rarely 
occurs,  unless  the  bone  itself  be  involved.  Syphilis  affects  the  bones  by 
producing  chronic  osteitis,  leading  to  hypertrophy  and  induration,  or  to 
caries  and  necrosis.  These  may  affect  any  bones,  but  are  most  frequent 
in  the  jaws  and  skull — either  the  vault  or  base,  but,  according  to  H.  Allen, 
rarely  both  together — and  sometimes  lead  to  destruction  of  the  hard  palate, 
falling  in  of  the  nose,  or  grave  cerebral  disturbance.  Syphilitic  necrosis 
may,  according  to  Virchow,  be  recognized  by  observing  that  the  seques- 
trum has  a  perforated  and  worm-eaten  appearance,  which  he  attributes  to 
the  previous  existence  of  gummy  matter  in  the  part.  A  peculiar  form  of 
dry  caries  is  described  by  the  same  writer,  as  due  to  the  pressure  of  a 
gummy  tumor,  leading  to  inflammatory  atrophy  without  suppuration. 
Two  such  cases  are  referred  to  by  Erichsen,  both  occurring  in  the  head  of 
the  tibia. 

Hereditary  Syphilis. 

The  natural  history  of  this  form  of  syphilis  differs  from  that  of  the  ac- 
quired variety,  chiefly  in  having  no  primary  stage.  A  foetus  ma}'  be  in- 
fected in  several  ways:  (1)  the  mother  may  be  the  subject  of  secondary 
or  tertiary  syphilis,  the  father  being  healthy ;  (2)  both  parents  may  be  syphi- 
litic, when  the  disease  Avill  probably  be  inherited  in  a  worse  form  than  if 
one  alone  be  affected ;  (8)  the  mother  may  be  healthy  at  the  time  of  con- 
ception, but  may  acquire  syphilis  during  pregnancy,  and  transmit  it  to  her 
offspring;  and  (4)  the  father  may  transmit  the  disease  to  the  foetus,  with- 
out directly  infecting  the  mother,  who,  however,  may  in  turn  be  infected 
by  the  embryo.  The  latter  mode  of  transmission  is  denied  by  many 
authors,  and  is  certainly  of  rarer  occurrence  than  the  others.  The  syphi- 
litic embryo  very  often  dies  before  the  full  term  of  intra-uterine  life  is 
accomplished,  and  abortion  then  follows.  Occasionally,  though  rarely,  a 
child  presents  mucous  patches  and  other  unmistakable  evidences  of  S3q)hilis 
at  the  moment  of  birth,  and  the  disease  is  then  properly  called  congenital. 
More  often,  however,  the  child  is  apparently  healthy  when  born,  or  if 
cachectic,  presents  no  definite  morbid  lesions.  Hereditary  syphilis  is 
usually  developed  from  a  fortnight  to  two  months  after  birth,  but  may 
appear  at  any  time  within  the  first  year.  It  is  very  doubtful  whether  the 
first  manifestation  of  hereditary  syphilis  e.ver  occurs  at  a  later  period,  the 
apparent  exceptions  which  have  been  reported  being  probably  cases  of 
acquired  syphilis,  or,  if  of  the  hereditary  form  of  the  disease,  cases  in 
which  the  early  symptoms  have  been  overlooked. 

The  early  manifestations  of  hereditary  syphilis  belong  to  the  secondaiy 
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period  of  the  disease,  those  which  are  most  characteristic  being  mucous 
imtches,  syphilitic  pemphigus,  and  conjza — the  snuffles  of  the  popular 
vocabulary.  Laryngitis  may  also  occur  in  this  stage,  with  inflammation 
of  the  buccal  mucous  membrane,  or  syphilitic  stomatitis.  If  the  latter  ex- 
ist, the  temporary  teeth  are  apt  to  be  ill-formed  and  carious,  and  often  drop 
before  the  usual  time.  The  child  becomes  sallow  and  withered,  and  seems 
prematurely  old.  If  death  do  not  occur  from  mal-nutritiou  during  this 
stage  of  the  disease,  there  is  usually  a  lull  in  the  symptoms,  the  later 
manifestations  (which  belong  to  the  tertiary  period)  not  being  developed 
until  after  the  fifth  year,  and  usually  about  the  age  of  puberty.    The  most 
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Fig.  218. 


Syphilitic  perrnaneDt  teeth.    { Hutchinson. ) 

characteristic  signs  of  hereditary  syphilis,  in 
this  stage,  are  interstitial  keratitis,  linear 
cicatrices  at  the  corners  of  the  mouth,  and  a 
peculiar  notched  condition  of  the  permanent 
teeth  (Fig.  217),  particularly  of  the  upper 
central  inci-sors,  first  pointed  out  by  J. 
Hutchinson.  Interstitial  keratitis  usually 
affects  both  eyes,  and  is  attended  with  a 
formation  of  lymph  between  the  laminsB  of 
the  corneae,  which  often  remain  permanentlv 
opaque  in  spots.  Iritis  is  much  rarer  in  the 
hereditary,  than  in  the  acquired,  form  of  the 
disease.  Inflammation  of  the  choroid'"^  and 
optic  nerve,  and  deafness,  are  also  sometimes 
observed  as  a  result  of  hereditary  syphilis. 
The  viscera  affected  in  these  cases  are  chiefly 
the  liver  and  lungs,  the  brain  and  thymus 
gland  being  more  rarely  involved.  The  bones 
may  be  affected  in  hereditary  .syphilis,  the 
lesions  particularly  deserving  attention  beiny 
the  syphilitic  pana?^is  or  dactylitis  (p.  482), 
and  a  peculiar  inflammatory  condition  of  the  epiphyseal  extremities  of  the 
bones,  sometimes  attended  with  suppuration  and  caries,  and,  from  the  loss 
of  function  which  attends  the  disease,  called  by  Parrot  the  pseudo-paralysis 
Of  inherited  syphilis.  j.  :> 

A  person  who  is  the  subject  of  hereditary  syphilis  is  in  a  great  degree, 
If  not  altogether  protected  from  syphilitic  contagion  in  after-life,  this  being 
another  proof  of  the  essentially  constitutional  nature  of  the  disease  Ac- 
quired  infantile  syphilis  does  not  present  any  marked  difl-erence  from  the 
same  disease  as  observed  in  the  adult. 


Bone-disease  in  hereditary  syphilis. 


Diagnosis  of  Syphilis. 

I  have  dwelt  at  length  upon  "the  natural  history  and  morbid  anatomy  of 
syphilis,  because  it  is  only  by  means  of  a  thorough  comprehension  of  these 

ofh,>t^;S^f;il"'V''''%r'\'-'''^"^'^^  ^"'^  irido-choroiditis  within  a  few  hours 

of  birth,  the  aflectioii  then  being  properly  called  congenital. 
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that  the  surgeon  is  able  to  recognize  and  attach  due  significance  to  the 
various  symptoms  of  the  attection — these  symptoms  being  often  developed 
with  apparent  irregularity,  and  being  constantly  modified  by  previous 
treatment,  or  by  various  extraneous  circumstances.  In  the  diagnosis  of 
most  diseases,  great  assistance  can  often  be  obtained  from  the  patient,  who, 
if  ordinarily  intelligent,  can  usually  give  a  more  or  less  complete  history 
of  his  own  case ;  but  in  syphilis,  very  little  reliance  can  be  placed  upon  the 
statements  of  the  patient.  Apart  from  wilful  deception,  or  concealment, 
to  which  there  is  of  course  unusual  temptation  in  many  cases  of  syphilis, 
there  is  another  difficulty,  which  is  that,  the  symptoms  being  spread  over 
a  term  of  years,  and  often  in  themselves  trivial,  the  patient  either  does  not 
notice  them,  or  subsequently  forgets  their  existence,  and  thus,  with  every 
intention  of  honesty,  is  constantly  apt  to  mislead  the  surgeon  by  giving 
erroneous  answers  to  such  questions  as  are  propounded.  The  most 
important  point  for  consideration  with  reference  to  the  diagnosis  of  pri- 
mary syphilis,  is  the  mode  of  distinguishing  the  chancre  from  the  chan- 
croid. It  is  by  no  means  always  easy,  or  even  possible,  to  make  this 
diagnosis  without  careful  and  repeated  observation:  the  surgeon  must  in 
fact  rely  more  upon  the  natural  history  of  the  disease,  than  upon  the 
symptoms  presented  at  any  one  period.  The  diagnostic  marks  between 
chancre  and  chancroid  may  be  convenienth^  presented  in  parallel  columns : — 


Chancroid. 

No  period  of  incubation  ;  the  sore  is  fnlly 
developed  from  four  to  six  days  after  ex- 
posure. Usually  multiple,  if  not  at  first, 
becoming  so  subsequently  by  auto-inocu- 
lation. 

An  excavated  ulcer,  with  sharply-cut, 
punched-out  edges,  a  gray  sloughy  sur- 
face, and  furnishing  a  copious  auto-inocu- 
lable  pus.  Not  adherent  to  subjacent 
tissue. 

No  induration  unless  from  extraneous 
causes,  and  then  merely  temporary  inflam- 
matory engorgement. 

Little  or  no  tendency  to  heal  ;  often 
spreads,  and  liable  to  become  phagedaenic. 
Bubo  not  usual,  and,  when  present,  com- 
monly monolateral  and  monoganglionic  ; 
apt  to  suppurate,  and,  if  it  do  so,  the  re- 
sulting ulcer  usually  chancroidal. 

A  strictly  local  disease,  never  producing 
systemic  infection,  and  one  attack  afford- 
ing no  protection  against  subsequent  con- 
tagion. 


Chancre. 

A  distinct  period  of  incubation  ;  sore 
appears  from  one  to  seven  (usually  three) 
weeks  after  exposure.  Usually  solitary, 
and,  when  multiple,  is  so  from  the  first ; 
very  rarely,  if  ever,  by  auto-inoculation. 

A  superficial  erosion,  or  an  ulcer  with 
hard,  elevated,  sloping  edges,  scooped  out 
surface,  and  furnishing  a  scanty,  serous, 
usually  non-purulent  secretion.  If  an 
ulcer,  adherent  to  subjacent  tissue. 

Peculiar,  persistent,  non-inflammatory 
induration,  often  parchment-like  in  char- 
acter. 

Tends  to  heal  spontaneously,  and  rarely 
becomes  phagedjBuic.  Bubo  almost  in- 
variable, bilateral,  polyganglionic,  indu- 
rated, and  indolent ;  rarely  suppurates, 
and  does  not  furnish  auto-inoculable  2>us. 

A  strictly  constitutional  disease,  sys- 
temic infection  being  present  from  the 
first,  and  manifesting  itself  by  definite 
symptoms,  usually  from  six  weeks  to  three 
months  after  the  appearance  of  tlie  chan- 
cre. One  attack  usually  protects  from 
subsequent  contagion. 


Beside  the  information  derived  from  observation  of  the  patient,  valuable 
aid  in  forming  a  diagnosis  may  be  sometimes  derived  from  confromtaiion 
and  inoculation.  Confrontation  consists  in  examining  the  person  from 
whom  the  disease  has  been  contracted,  and  its  value  depends  upon  the  fact 
that  chancroid  can  only  produce  chancroid,  while  syphilis  can  only  be 
imparted  by  a  syphilitic  lesion.  It  is  in  many  cases,  from  obvious  reasons, 
impossible  to  make  use  of  confrontation,  but,  when  available,  it  is  a  diag- 
nostic means  of  great  value. 

Inoculation  of  either  chancroid  or  chancre,  should  never  be  practised 
except  upon  the  patient's  own  person;  if  the  suspicious  sore  be  a  chan- 
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croicl,  inoculation  will  produce  another  chancroid,  while  if  it  be  a  chancre, 
the  result  will  almost  invariably  be  negative — unless  the  original  sore  have 
been  first  irritated  by  treatment,  when  inoculation  may  indeed  produce  an 
ulcer,  though  not,  probably,  one  of  a  chancrous  nature  (see  p.  472). 

Mici'oscopic  examination  has  been  employed  by  Biesiadecki  as  a  means 
of  distinguishing  chancroid  from  chancre.  Sections  of  a  chancroid  present 
appearances  identical  with  those  of  simple  ulceration,  while  in  chancre  the 
interior  of  the  bloodvessels  and  lymphatics  is  packed  with  white  cells,  thus 
accounting  in  some  degree  for  the  characteristic  induration. 

It  is  often  possible  to  declare  a  sore  to  be  a  chancroid,  when  yet  it  would 
not  be  safe  to  assert  positively  that  symptoms  of  syphilis  will  not  follow, 
for  (1)  the  patient  may  have  acquired  both  diseases  simultaneously — in 
which  case  he  may  have  what  is  called  a  mixed  chancre,  or  may  have  a 
genuine  chancroid  on  the  genital  organs,  and  a  chancre  (derived  perhaps 
from  a  secondary  lesion)  elsewhere,  as,  for  instance,  in  the  mouth;  or  (2) 
he  may  have  acquired  syphilis  in  some  previous  exposure — the  disease 
remaining  latent  until  excited  to  activity  by  the  fresh  irritation  produced 
by  the  chancroid,  which,  in  such  a  case,  would  naturally  appear  to  the 
patient  to  be  the  actual  cause  of  syphilitic  infection. 

Chancre  may  occasionally  have  to  be  diagnosticated  from  cancer,  epi- 
thelioma, or  similar  affections.  This  is  particularly  the  case  when  chancre 
occurs  in  unusual  situations,  as  on  the  fingers,  lips,  or  tongue.  The  syphi- 
litic nature  of  the  disease  may  usually  be  recognized  by  observing  the  early 
implication  of  the  neighboring  lymphatic  glands,  and  the  efTect  of  anti- 
syphilitic  treatment,  which  should  always  be  tried  before  resorting  to 
operative  measures  in  any  doubtful  case. 

Syphilitic  Bubo  is  not  likely  to  be  mistaken  for  any  afl'ection  except 
chronic  scrofulous  adenitis.  If  there  be  no  concomitant  signs  by  which 
the  nature  of  the  case  may  be  revealed,  the  surgeon  should  avoid  giving 
mercury  until  the  development  of  secondary  symptoms. 

Diagnosis  of  Secondary  and  Tertiary  Syphilis  Here  the  sur- 
geon must  rely  not  upon  any  one  or  tw^o  symptoms,  but  upon  the  coexist- 
ence of  a  number,  and  especially  upon  their  course  and  order  of  develop- 
ment ;  in  other  words,  he  must  rely  upon  careful  clinical  observation  and 
his  general  knowledge  of  the  natural  history-  of  the  disease.  A  surgeon 
meeting  with  a  case  of  iritis,  or  of  cutaneous  eruption,  or  of  periosteal 
rheumatism,  in  a  person  of  notoriously  lax  morality,  should  not  at  once 
jump  to  the  conclusion  that  the  disease "^is  probably  syphilitic;  for  to  do  so 
would  be  as  unphilosophical  as  it  might  be  unjust"!  If,  on  the  other  hand, 
a  patient  should  suffer  from  frequent  attacks  of  recurrent  iritis,  copper- 
colored  eruptions  of  various  forms,  post-cervical  engorgement,  alopecia, 
and  occasional  development  of  mucous  patches;  or  from  osteocopic  pains, 
indolent  nodes,  and  gummatous  tumors  of  the  areolar  tissue — even  though 
such  a  patient  should  appear  as  virtuous  as  Joseph,  or  as  wise  as  Penelope 
— the  surgeon  might  reasonably  conclude  that  he  had  to  deal  Avith  a  case 
of  syphilis,  and  should  direct  his  remedies  accordingly.  The  diagnosis 
may  often  be  assisted  by  observing  the  traces  of  past  manifestations  of  the 
disease,  such  as  induration  of  the  genital  organs,  or  of  the  inguinal  glands,  or 
the  depressed  white  cicatrices  of  syphilitic  ulceration.  The  seai  of  ulceration 
is  often  in  itself  significant.  Leg  ulcers  which  are  not  syphilitic,  are  almost 
always  found  below  the  middle  of  the  calf,  and  any  ulcer  of  obscure  origin, 
situated  at  a  higher  point,  may  accordingly  be  looked  upon  with  suspicion. 
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Finally,  the  diagnosis  of  syphilitic  affections  of  the  viscera,  or  nervous 
system,  in  the  absence  of  external  manifestations,  can  often  be  merely  con- 
jectural. Light  may,  however,  often  be  thrown  upon  such  cases,  by  noting 
the  effect  of  anti-syphilitic  treatment. 

Prognosis. 

Syphilis,  as  seen  at  the  present  day,  is  certainly  a  milder  affection  than 
formerly.  This  is  apparently  due  chiefly  to  the  tendency  which  it  shares 
with  other  diseases,'  to  become  less  virulent  by  frequent  transmission.  A 
considerable  number  of  persons — more  than  is  commonly  supposed — are, 
besides,  at  least  partially  protected  by  inheritance.  Moreover,  as  surgeons 
more  generally  understand  the  natural  history  of  the  affection,  their  treat- 
ment has  become  more  judicious;  and  the  reckless  use,  or  abuse,  of  mer- 
cury, which  was  formerly  so  common  in  cases  of  syphilis,  and  which 
undoubtedly  exercised  an  untoward  influence  on  the  course  of  the  disease, 
has  now  given  way  to  a  more  moderate  and  philosophical  employment  of 
this  powerful  remedy. 

In  any  individual  case,  the  prognosis  will  depend  upon  several  circum- 
stances. Infection  from  a  deep  (Hunterian)  or  from  a  phagedosnic  chancre, 
will  probably  give  rise  to  a  worse  form  of  the  disease  than  would  be 
acquired  from  contact  with  secondary  lesions.  A  deep  chancre  usually 
indicates  a  graver  infection  than  a  superficial  erosion.  If  a  patient  be  of  a 
strumous  constitution,  or  broken  down  by  previous  illness,  or  of  dissipated 
habits,  the  prognosis  will,  other  things  being  equal,  be  less  favorable  than 
in  the  case  of  one  who  is  robust,  and  who  will  probably  take  due  care  of 
his  health  during  the  course  of  treatment.  According  to  Sigmund,  syphilis 
acquired  in  advanced  life  runs  a  milder  course  than  in  younger  persons. 
Secondary  symptoms  will  almost  invariably  occur  in  every  case  of  syphilis, 
but  in  a  mild  case  will  probably  declare  themselves  at  a  later  period,  will 
be  less  intense,  and  will  be  more  evanescent,  than  in  one  which  is  severe. 
Again,  the  form  of  the  first  eruption  is  of  prognostic  value,  an  erythema, 
or  roseola,  indicating  a  milder  form  of  syphilis  than  one  of  the  other 
varieties.  When  the  tertiary  stage  has  once  appeared,  the  chances  of 
complete  recovery  become  very  doubtful ;  though  the  disease,  however, 
can  rarely,  under  these  circumstances,  be  entirely  eradicated,  its  manifesta- 
tions may,  in  most  instances,  be,  by  judicious  treatment,  held  more  or  less 
in  check,  and  life  may  be  prolonged  with  considerable  comfort  to  the 
patient.    Death  from  acquired  syphilis  is  rare. 

The  prognosis  of  hereditary  syphilis,  if  propei'ly  treated,  is  usualh^  favor- 
able as  regards  life,  unless  the  disease  be  manifested  at  the  time  of,  or  very 
soon  after,  birth,  when  a  fatal  result  may  be  feared. 

Treatment  of  Syphilis. 

Treatment  in  Primary  Stage — As  syphilis  is  a  constitutional  dis- 
ease, it  is  to  be  met  prin('ij)aliy  by  constitutional  treatment.  The  most 
valuable  anti-.syphilitic  remedy  is  unquestionably  mercury,  the  next  in 
value  being  probably  the  iodide  of  potassium.'^    It  is  believed  by  most 

'  A  familiar  example  is  the  vaccine  disease,  which  is  more  violent  when  produced 
by  matter  fresh  from  the  cow,  tlian  when  transmitted  from  arm  to  arm  with  human- 
ized virus. 

2  The  modus  operandi  of  these  drugs  is  still  a  matter  of  dispute  ;  perhaps  we  may 
come  nearest  the  trntli  in  saying  that  they  probably  act  by  promoting  elimination 
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authorities  that  not  only  do  the  primary  manifestations  of  syphilis  dis- 
appear more  quickly  when  mercury  is  given,  that  when  it  is  withheld,  but 
that  the  development  or  evolution  of  secondary  symptoms  is,  if  not  pre- 
vented, at  least  retarded  and  favorably  modified  by  the  administration  of 
the  remedy  during  the  primary  stage.  Prof.  Bumstead  and  others  l)elieve, 
however,  that,  upon  the  whole,  those  cases  do  better  in  which  mercury  is 
withheld  until  the  onset  of  the  secondary  stage,  and  hence  only  use  this 
drug  for  primary  syphilis  in  exceptional  cases.  My  own  opinion  is  that, 
while  there  can  be  no  doubt  that  a  chancre  will  heal  under  local  applica- 
tions alone,  yet,  if  the  nature  of  the  sore  be  well  marked,  and  particularly 
if  it  be  accompanied  by  the  characteristic  syphilitic  bubo,  it  is,  on  the 
whole,  safer  to  give  mercury,  taking  care,  of  course,  to  guard  against  saliva- 
tion, and  discontinuing  the  remedy  if  it  appear  to  irritate  the  patient's 
system.  If,  however,  there  be  the  slightest  doubt  as  to  the  nature  of  the 
sore,  or  if  the  general  condition  of  the  patient  be  such  as  to  contra-indi- 
cate  the  use  of  mercury,  it  is  much  better  to  rely  upon  local  measures, 
giving  only  tonics  or  such  other  medicinal  agents  as  may  be  required  by 
the  particular  exigencies  of  the  case.  For  primary  syphilis,  mercury  is, 
perhaps,  best  given  by  the  mouth,  and^  the  preparation  which  I  prefer  is 
the  protiodide  (hydrargyri  iodidum  viride  of  the  U.  S.  Pharmacopoeia), 
which  may  be  conveniently  combined  with  opium,  as  in  the  following 
formula:  R.  Hydrarg.  iodid.  virid.  gr.  iij-iv;  Ext.  opii  gr.  ij  ;  Confect. 
opii  9j.  M.  Div.  in  pilul.  No.  xij.  Sig.  One  three  times  a  day.  This 
combination  may  often  be  used  for  many  weeks,  or  even  a  longer  time, 
without  salivating,  purging,  or  producing  any  other  disagreeable  effect. 
It  should  be  discontinued  as  soon  as  any  tenderness  of  the  gums  is  perceived  . 

With  regard  to  the  Local  Treatment  of  chancre,  all  that  can  be  done  is 
to  keep  the  part  clean  and  free  from  sources  of  irritation,  hastening  cica- 
trization, when  healing  has  begun,  by  occasional  light  touches  with  nitrate 
of  silver.  There  is  no  advantage  to  be  gained  by  attempting  to  destroy 
the  indurated  base  of  the  sore  by  cauterization,  for  there  is  every  reason 
to  believe  that  systemic  infection  has  taken  place  at  or  before  the  first 
appearance  of  the  chancre.  Excision  is  recommended  by  some  authors, 
and  may  be  resorted  to  under  exceptional  circumstances :  thus  if,  in  a 
case  of  phimosis,  a  chancre  were  situated  at  the  extremity  of  the  prepuce, 
circumcision  would  be  justifiable,  though  it  could  hardly  be  expected  to 
exercise  any  curative  influence  over  the  course  of  the  disease.  Excision  of 
chancres  has  recently  been  practised  somewhat  extensively  by  Auspitz, 
Kolliker,  Lassar,  and  other  surgeons,  and  in  a  few  cases  with  alleged  suc- 
cess. In  the  large  majority  of  instances,  however,  it  has  proved  of  no 
service  whatever,  and,  personally,  I  have  no  confidence  in  it  as  a  curative 
measure.  If  a  chancre  be  attacked  with  phagediena,  advantage  may  be 
derived  from  the  use  of  opium,  and  of  the  potassio-tartrate  of  iron,  both 
locally  and  generally,  with  free  stimulation,  if  the  condition  of  the  patient 
require  it.  Mercury  may  be  given  cautiously,  and,  as  it  were,  tentatively, 
being  discontinued  if  the  phagedainic  action"  continue  to  spread  under  its 
employment.  Cauterization  with  nitric  acid,  which,  it  will  be  remembered, 
is  the  great  remedy  for  phagedtenic  chancroid,  is  rarely  needed  in  the  treat- 
ment of  phagedaenic  chancre.  If  the  surgeon  suspect  the  existence  of  a 
mixed  chancre,  he  should  treat  the  case  as  one  of  simple  chancroid,  until 
the  syphilitic  nature  of  the  affection  becomes  evident.    Cauterization  with 

and  absorption— elimination  of  the  syphilitic  virus,  whatever  that  may  be,  and 
absorption  of  the  lymphy  and  gummy  deposits  which  characterize  the  later  manifes- 
tations of  the  disease. 
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nitric  acid  will,  in  such  a  case,  be  required  under  any  circumstances,  and 
little  or  no  harm  will  result  from  delaying  the  use  of  mercury  until  the 
diagnosis  has  been  rendered  positive. 

But  little  can  be  done  for  the  treatment  of  Syphilitic  Bubo:  attempts 
may  be  made  to  promote  resolution  by  pressure,  or  by  the  employment  of 
discutient  applications,  though  the  latter  should  be  used  with  great  caution, 
lest  the}^  induce  suppuration.  Pressure  may  be  conveniently  applied  by 
means  of  a  compressed  sponge  and  spica  bandage,  or  by  means  of  a  suit- 
able truss.  If  the  patient  remain  in  bed,  a  weight,  or  bag  of  shot,  may  be 
simply  laid  upon  the  groin.  Inunction  with  mercurial  or  iodine  ointment, 
combined  with  the  ointment  of  hyoscyamus,  or  of  stramonium,  may  some- 
times be  advantageously  employed ;  or  the  part  may  be  simply  covered 
with  mercurial  plaster,  or  even  with  the  ordinary  soap  plaster.  I  have 
sometimes  observed  benefit  from  the  application  of  tincture  of  iodine, 
around,  but  not  over,  the  enlarged  glands,  in  the  way  recommended  by  F. 
Jordan.  An  Austrian  surgeon.  Dr.  Jakubowitz,  recommends  injections 
with  a  hypodermic  syringe  of  a  solution  of  iodide  of  potassium  (R.  Potass, 
iodid.  gr.  xv,  Tine,  iodin.  gtt.  v,  Aqute  f.^j.  M.).  If  suppuration  occur, 
troublesome  sinuses  will  probably  be  left,  which  must  be  treated  on  the 
general  principles  laid  down  at  page  412;  while  if,  as  is  often  the  case,  the 
patient  give  evidence  of  struma,  mercury  must  be  abandoned,  and  iodine 
and  cod  liver  oil  substituted. 

Secondary  Stage. — By  the  course  of  treatment  above  described,  it  is 
possible,  though  not  probable,  that  the  development  of  secondary  symp- 
toms may  be  prevented.  In  Secondary  Syphilis  the  use  of  mercury  is 
generally  acknowledged  to  be  proper,  though,  even  here,  its  employment 
will  occasionally  be  forbidden  by  the  constitutional  condition  of  the  patient, 
or  by  injurious  consequences  having  resulted  from  its  incautious  or  too 
prolonged  administration  during  the  primary  stage  of  the  disease.  An 
important  rule  to  be  remembered  in  the  use  of  mercury,  in  all  stages  of 
syphilis,  is  that  the  drug  should  be  very  gradually  introduced  into  the  sys- 
tem, and  that  salivation  should  be  carefully  avoided.^  In  the  secondary 
stage,  mercurial  inunction  is,  I  think,  preferable  to  the  internal  adminis- 
tration of  the  remedy ;  half  a  drachm  of  mercurial  ointment,  or,  which 
Berkeley  Hill  prefers,  an  ointment  containing  twenty  per  cent,  of  the  oleate 
of  mercury,  may  be  slowly  rubbed  into  the  inner  part  of  the  thighs,  once 
a  day  (the  hand  being  covered  with  a  soft  leather  glove,  soaked  in  fat  to 
prevent  absorption,  if  the  treatment  be  carried  out  by  an  attendant),  or 
into  the  soles  of  the  feet,  as  recommended  by  Coulson,  in  which  case  woollen 
socks  should  be  constantly  worn.  In  infantile  cases,  a  few  grains  of  the 
ointment  may  be  smeared  upon  a  strip  of  flannel,  which  is  then  applied  as 
a  belly-band.  In  many  cases  the  use  of  inunction  is  objected  to  by  the 
patient,  and,  under  such  circumstances,  various  preparations  of  mercury 
may  be  given  by  the  mouth,  the  best  probably  being  the  corrosive  chloride, 
in  doses  of  from  one-sixteenth  to  one-eighth  of  a  grain,  three  times  a  day, 
after  meals.  It  is  best  given  in  solution,  much  diluted,  and  may  be  con- 
veniently combined  with  the  bitter  tonics,  with  the  muriated  tincture  of 
iron,  or  (dissolved  in  ether)  with  cod-liver  oil.  The  following  formulae, 
the  second  and  third  of  which  are  imitated  from  Bumstead,  will  usually 
prove  satisfactory : — 

*  Dr.  Keyes,  of  New  York,  has  sliown,  by  actual  counting,  that  small  doses  o'f  mer- 
cury absolutely  Increase  tlie  number  of  red  corpuscles  both  in  healthy  persons  and  in 
the  subjects  of  syphilis. 
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I^.  Hydrarg.  clilorid.  corrosiv.  gr.  j  ;  Tinct.  gentian,  comp.  f§ij  ;  Syr.  zingiberis 
f§j  ;  Aquffi  f.^v.  M.    Sig.  Tablespooiifiil  three  times  a  day. 

I^.  Hydrarg.  chlorid.  corosiv.  gr.  vj-viij ;  Tinct.  ferri  chlorid.  f§j.  M.  Sig.  Ten 
drops  tor  a  dose,  in  water. 

5.  Hydrarg.  chlorid.  corrosiv.  gr.  j-ij  ;  Etheris  f^j  ;  01.  morrhuaj  f§viij.  M. 
Sig.  Tablespoonful  for  a  dose,  in  the  froth  of  porter. 

The  red  iodide  of  mercury  is  also  a  good  preparation,  in  eases  of  secon- 
dary syphilis,  and  may  be  given  in  combination  with  the  iodide  of  potas- 
sium, in  doses  of  one-sixteenth  of  a  grain  of  the  former  to  eight  or  ten 
grains  of  the  latter  remedy. 

Mercurial  fumigation  may  be  employed  in  obstinate  cases  of  cutaneous 
syphilis,  and  is  the  method  preferred  by  Langston  Parker  and  H.  Lee. 
The  patient  being  inclosed  in  a  suitable  framework,  covered  with  oil-cloth, 
steam  is  introduced,  together  with  the  fumes  derived  from  the  slow  vola- 
tilization of  a  drachm  or  two  of  calomel,  or  of  the  red  oxide  of  mercury, 
by  means  of  a  tin  plate  heated  with  a  spirit-lamp,  or,  which  is  perhaps 
better,  by  means  of  the  ingenious  apparatus  devised  by  Dr.  T.  F.  Maury, 
of  Washington  (Fig.  219). 


Fig.  219. 


Maury's  luiuigauug  apparatus. 


The  use  of  mercury  by  hypodermic  injection  has  been  of  late  successfully 
resorted  to,  in  cases  of  syphilis,  by  Lewin,  of  Berlin,  R.  AV.  Tavlor,  of 
New  York,  and  others,  and  this  mode  of  exhibiting  the  drug  may  "be  em- 
ployed when  other  methods  are  for  any  reason  contra-indicated.  From 
one-twelfth  to  three-eighths  of  a  grain  of  the  corrosive  chloride,  dissolved 
in  15  minims  of  water,  or,  which  Staub  prefers,  in  a  chlor-albuminous 
solution,  made  with  muriate  of  ammonium,  common  salt,  and  white  of 
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egg/  may  be  injected  once  or  twice  daily ;  or  Bamberger's  peptonized 
solution,  which  contains  the  bichloride  and  common  salt ;  or,  which  is  pre- 
ferred b}'  Ragazzoni,  half  a  grain  of  the  biniodide,  dissolved  with  a  little 
iodide  of  potassium  in  half  a  iluidrachm  of  distilled  water.  Pick  and  Strcitz 
employ  a  preparation  known  as  "  iodo-pepton,"  which  is  a  peptonized  solu- 
tion of  the  corrosive  chloride  with  iodide  of  potassium,  and  Zeissl  and 
Neumann,  on  the  suggestion  of  Liebreich,  use  the  formamide  of  mercury, 
as  least  likely  to  produce  salivation  or  local  disturbances.  Any  of  these 
methods  I  should  consider  upon  the  whole  better  than  the  injection  of 
calomel,  suspended  in  a  mucilage  of  acacia,  as  recommended  by  the  Italian 
surgeons  Pirochi  and  Porlezza. 

Should  Salivation  occur  during  the  administration  of  mercury,  the 
remedy  must  be  stopped,  and  astringent  and  detergent  mouth-washes 
freely  employed.  The  treatment  may  subsequeiitly  be  cautiously  resumed, 
or  the  iodide  of  potassium  may  be  used  instead.  The  occurrence  of  il/er- 
curial  Eczema,  which,  however,  is  rarely  produced  by  the  doses  of  mer- 
cury employed  at  the  present  day,  would,  also,  of  course,  require  the 
discontinuance  of  the  remedy. 

The  Local  Treatment  of  secondary  syphilis  is  sufficiently  simple.  The 
irritation  produced  by  Mucous  Patches,  may  be  relieved  by  the  applica- 
tion of  nitrate  of  silver,  or,  which  I  prefer,  the  solution  of  nitrate  of  mer- 
cury, with  black-wash  as  an  after-dressing.  Conradi  afld  Charon  recom- 
mend the  use  of  nitrate  of  silver,  followed  instantly  by  the  application  of 
metallic  zinc. 

Syjihilitic  Sore  Throat  may  be  treated  with  chlorate  of  potassium  gar- 
gles, or  with  caustic  applications,  if  there  be  any  phagedtenic  tendency. 
The  use  of  dilute  muriatic  acid,  by  means  of  the  atomizer,  may  occasion- 
ally be  advantageously  resorted  to. 

Iritis  demands  the  unsparing  instillation  of  atropia.  The  great  risk  is 
from  occlusion  of  the  pupil,  and,  in  this  affection,  the  local  is  even  more 
important  than  the  general  treatment.  With  regard  to  the  use  of  mercury 
for  syphilitic  iritis,  I  do  not,  in  ordinary  cases,  recommend  it,  unless  it  be 
required  for  other  syphilitic  manifestations.  The  plan  of  treatment  which 
I  prefer  is  that  recommended  by  Carmichael,  which  consists  in  the  admin- 
istration of  drachm  doses  of  the  oil  of  turpentine,  in  addition  to  which  may 
be  given  (in  the  iritis  of  the  tertiary  stage)  the  iodide  of  potassium.  The 
following  formula  will  be  found  satisfactory,  in  most  cases: — 

R.  01.  terebinth.  f§iss  ;  Tinct.  opii  f  3*^s  ;  Acacipe,  Sacch.  alb.  aa5i.j  ;  01.  gaul- 
therijB,  gtt.  iv  ;  Aquje  f3iv.    M.    Sig.  Tablespooiiful  tliree  times  a  day. 

If,  however,  a  very  rapid  effect  be  needed,  or  if  the  patient  cannot  take  the 
turpentine,  it  may  be  necessary  to  resort  to  mercury. 

Alopecia  is  sometimes  the  source  of  a  good  deal  of  annoyance,  and  may 
be  treated  with  washes  containing  the  tincture  of  cantharides. 

The  course  of  treatment  briefly  sketched  in  the  preceding  paragraphs  is 
that  adapted  to  a  case  of  secondary  syphilis  occurring  in  a  healthy  person. 
If  the  patient  be  debilitated,  tonics,  and  especially  iron  and  quinia,  should 
be  given  at  the  same  time  as  mei'cury,  if  it  be  deemed  safe  to  give  the 
latter  drug  at  all.  The  diet  should  be  plain  but  abundant,  and  a  moderate 
amount  of  alcoholic  stimulus  should  be  given  if  the  patient  is  used  to  its 

Staub's  solution  may  be  made  according  to  the  following  formula : — 

5.    Hydrarg.  chlorid.  corrosiv.,  Ammonii  muriat.  aa  9j  ;  Sodii  chlorid.  3.1  !  Aq. 

dest.  f^iv.  Misce  et  cola,  deinde  add  Ovi  alb.  no.  j,  Aq.  dest.  q.  s.  pro  f5iv. 

Of  this  solution  15  minims,  containing  about      grain  of  the  sublimate,  may 

be  injected  twice  daily. 
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employment.  The  clothinj^  should  be  sufficiently  warm,  and  preferably  of 
wool,  and  great  care  should  be  taken  to  avoid  all  exposure  to  wet  or  cold. 
The  mercurial  course  should,  as  a  rule,  not  be  begun  until  the  disappear- 
ance of  the  premonitory  signs,  but  should  then  be  continued  regularly,  and 
with  as  few  intermissions  as  possible,  until  all  secondary  symptoms  have 
passed  by.  By  careful  and  judicious  treatment,  and  by  strict  attention  to 
hygienic  rules,  there  is  reason  to  hope  that  the  disease,  if  of  ordinary  mild- 
niess,  will  exhaust  its  virulence  in  this  stage,  and  that  the  patient  may  thus 
escape  the  tertiary  manifestations  of  syphilis,  which  are  at  the  same  time 
the  most  distressing  and  the  most  hopeless.  To  remove  the  pigmentary 
stains  left  by  syphilitic  eruptions,  Langlebert  applies  small  blisters  kept 
open  for  a  few  days,  so  as  to  substitute  white  for  copper-colored  cicatrices. 

Tertiary  Stage  In  tertiary  syphilis,  mercury  may  be  employed 

(preferably  by  inunction)  for  the  dry  tubercular  and  squamous  eruptions, 
and  for  the  interstitial  form  of  syphilitic  orchitis ;  but  for  the  other  mani- 
festations of  the  tertiary  stage,  the  iodide  of  potassium  is  usually  a  better 
remedy.  It  may  be  given  in  doses  of  from  five  to  fifteen  grains,  or  even 
very  much  larger  doses,  three  times  a  day,  either  alone  or  in  combination 
with  the  bitter  tonics,  mineral  acids,  or  cod-liver  oil. 

As  a  Local  Application  to  syphilitic  ulcers,  black-wash,  or  iodoform, 
either  in  powder  or  in  solution  with  glycerin  and  alcohol,  may  be  com- 
monly employed ;  or  if  the  ulceration  be  widely  diffused,  as  in  bad  cases  of 
rupia,  calomel. fumigation  may  be  substituted.  For  the  tertiary  affections 
of  the  throat,  chlorinated  gargles,  with  caustic  applications,  or  atomization 
of  dilute  muriatic  acid,  may  be  suitably  resorted  to. 

The  use  of  iodide  of  potassium  must  often  be  persisted  in,  more  or  less 
continuously,  for  many  years,  and  it  is  therefore  a  good  plan  to  ascertain 
by  experiment  the  minimum  dose  which  will  keep  the  symptoms  in  check, 
and  let  that  be  constantly  employed.  The  same  hygienic  rules  should  be 
observed  in  the  tertiary  as  in  the  secondary  stage  of  the  disease. 

Hereditary  Syphilis,  in  its  early  manifestations,  is  best  treated  by 
mercurial  inunction,  in  the  way  already  described.  In  the  later  stages, 
iodide  of  potassium,  with  tonics,  and  especially  iron  and  quinia,  will  be 
found  of  service.  The  saccharated  iodide  of  iron  is  particuhirly  recom- 
mended by  Monti.  A  syphilitic  infant  need  not  be  weaned  if  its  mother 
be  able  to  nurse  it,  since,  as  long  ago  pointed  out  by  Colles,  a  mother, 
even  if  apparently  herself  free  from  syphilis,  is  never  infected  by  her  own 
child.  It  should  not,  however,  be  put  to  the  breast  of  any  other  woman, 
lest  the  latter  should  be  infected  by  contact  with  secondary  lesions  in  the 
child's  mouth. 

If  a  pregnant  woman  be  syphilitic,  she  should  take  mercury,  in  order,  if 
possible,  to  prevent  abortion,  and  to  save  her  offspring  from  inheriting  her 
disease. 

Syphilization — Syphilization,  or  inoculation  with  the  pus  obtained 
by  artificial  irritation  of  a  chancre,  or  with  that  from  a  chancroid,  was  first 
recommended  by  Auzias  de  Turenne,  of  Paris,  both  as  a  prophylactic  and 
as  a  remedy  for  syphilis,  and  has  been  extensively  used  in  the  treatment 
of  the  disease  by  Prof.  Boeck,  of  Christiania.  this  mode  of  treatment 
has  been  thoroughly  tested  by  a  number  of  surgeons  in  different  parts  of 
the  world,  and  the  opinion  of  the  profession  is  almost  unanimously  opposed 
to  its  employment.  Its  use  as  a  means  of  prophylaxis  is  clearly  unjustifiable, 
for  there  is  no  evidence  that  the  artificially  inoculated  disease  is  more  tract- 
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able  than  that  which  is  acquired  in  the  ordinary  way ;  and  as  to  the  cura- 
tive effect  of  syphilization,  the  testimony  of  most  unprejudiced  observers 
tends  to  show  that  (1)  it  is  very  doubtful  whether  it  exercises  any  beneficial 
influence,  and  that  (2)  if  it  do  any  good,  it  is  probably  merely  as  a  means 
of  producing  a  depurative  effect,  just  as  has  been  done  by  vaccination,  or 
by  the  use  of  blisters. 

Inoculation  with  chancroidal  pus  (which  is  sometimes  practised  under 
the  impression  that  the  chancroid  is  a  syphilitic  lesion)  is  quite  unjustifiable, 
as  merely  adding  another  disease  to  that  from  which  the  patient  is  already 
suffering.  I  do  not  recommend  a  resort  to  syphilization  under  any  circum- 
stances, and  have  mentioned  it  simply  as  a  matter  of  historical  interest. 


CHAPTER  XXVI. 

TUMORS. 

The  word  tumor,  in  its  etymological  sense,  signifies  a  swellivg.  In  the 
writings  of  surgeons  and  pathologists,  however,  it  is  used  with  a  more  i*e- 
stricted  meaning,  and  may  be  defined  as  a  circumscribed  enlargement  of  a 
part,  due  to  the  presence  of  a  morbid  growth.  Tumors  occur  in  both  sexes, 
and  at  every  age,  and  may  be  occasionally  found  in  almost  every  region  of 
the  body.  Though  originating  in  and  deriving  their  nourishment  from  the 
tissues  in  which  they  occur,  they  have,  in  a  certain  sense,  an  independent 
organic  life,  growing  or  withering  without  regard  to  the  state  of  nutrition 
of  the  rest  of  the  body.  They  may  be  more  or  less  strictly  limited  by  an 
investing  membrane,  or  may  be  widely  difl'used,  or  infiltrated  among  the 
surrounding  tissues.  Their  anatomical  elements  may  be  the  same  as  those 
of  the  tissue  in  which  they  grow  (hovwlogous,  homomorphovs),  as  in  the  case 
of  a  fatty  tumor  growing  amid  fat,  or  maybe  quite  different  {heterologous, 
heteromorphous),  always,  however,  preserving  a  certain  analog}^  to  normal 
tissue  elements,  from  which,  though  in  character  they  may  deviate,  they 
never  entirely  depart.  Tumors  may  be  eitlier  solitary  or  multiple;  if  the 
latter,  they  may  be  of  the  same  or  of  different  kinds.  When  two  or  more 
tumors  of  the  same  nature  coexist,  they  may  have  been  developed  simul- 
taneously or  consecutively;  and  in  the  latter  case  it  is  occasionally,  though 
(except  in  the  case  of  cancer)  rarely,  possible  to  trace  a  direct  anatomical 
connection,  through  the  vascular  system  (as  in  the  process  of  embolism^),  or 
otherwise,  between  the  first,  which  is  then  called  primary,  and  the  secondary 
tumors,  or  those  which  are  subsequently  formed.  The  origin  of  secondary 
cancerous  tumors  is,  in  the  large  majority  of  cases,  traceable  to  absorption 
from  the  primary  tumor,  through  the  medium  of  the  lymphatic  system. 

Causes. — The  causes  of  the  development  of  tumors  are  sometimes  suffi- 
ciently obvious ;  as  where  a  cystic  tumor  results  from  obstruction  of  an 
excretory  duct,  or  where  the  occurrence  of  a  fatty  tumor,  or  of  an  adventi- 
tious bursa,  is  directly  traceable  to  the  effect  of  pressure.    In  most  instances, 

'  A  remarkable  case  has,  however,  been  recorded  by  Hayem  and  Grranx,  in  which  a 
fibro-plastic  tumor  of  the  ligamentum  patelhe  was  followed  by  a  similar  growth  in  the 
lung,  directly  traceable  to  embolism.  Other  examples  of  transference  of  non-cancer- 
ous tumors  have  been  recorded  by  Virchow,  Moore,  Bryant,  and  Heitzmanu,  of  New 
York. 


494 


TUMORS. 


however,  no  direct  cause  of  the  occurrence  of  a  tumor  can  be  detected,  while 
the  indirect  or  predisposing  causes  are  usually  matters  of  conjecture  rather 
than  of  demonstration.  Inheritance  is  sometimes  a  cause  of  the  develop- 
ment of  tumors,  especially  of  the  cancerous  variety.  Age,  and  the  degree 
of  functional  activity  of  any  particular  organ,  sometimes  exercise  a  causa- 
tive influence  upon  the  development  of  tumors;  thus  morbid  growths  are 
more  frequent  in  adults  than  in  children,  and  occur  more  often  in  an  organ 
the  functional  activity  of  which  is  decreasing,  than  in  one  which  is  under- 
going development,  or  in  one  which,  though  completed,  is  still  active. 
Sex  exerts  a  certain  causative  influence,  women  being,  upon  the  whole, 
more  liable  to  tumors  than  men.  Finally,  as  direct  irritation  has  been 
seen  to  give  rise  to  a  tumor,  it  is  occasionally  pos.sible  to  trace  the  origin 
of  a  morbid  growth  to  indirect  irritation  transmitted  through  the  nervous 
system ;  mammary  tumors  thus  sometimes  appear  to  be  caused  by  uterine 
disturbance. 

Classification  of  Tumors  It  is  a  matter  of  common  observation 

that  certain  tumors  occasion  inconvenience  merely  by  their  bulk  or  position, 
and  by  their  interference  with  the  functions  of  adjacent  parts,  having  no 
tendency  in  themselves  to  cause  death;  while  other  tumors  inevitably  prove 
fatal  if  left  to  themselves,  and  have  an  almost  invariable  tendency  to  recur 
in  the  same  or  another  part  if  removed:  hence  the  ordinary  division  of 
tumors  into  those  which  are  benign,  innocent,  or  non -malignant,  and  those 
which  are  malignant.  Certain  tumors,  again,  are  fatal  if  neglected,  l)ut  if 
removed  are  not  cei'tain,  though  apt,  to  recur:  these  have  been  looked  upon 
as  occupying  an  intermediate  position,  and  have  been  called  semi-malig- 
nant. This  general  division,  founded  upon  the  clinical  characters  of  mor- 
bid growths,  has  many  advantages,  but  is  obviously  not  as  accurate  or 
scientific  as  would  be  a  classification  of  tumors  founded  strictly  upon  their 
anatomical  peculiarities.  Such  a  classification  has  been  proposed  by  Vir- 
chow  and  other  authors,  and  would  doubtless  have  been  generally  adopted 
by  surgical  writers  as  well  as  by  pathologists,  but  for  the  fact  that  a 
knowledge  of  the  microscopical  characters  of  a  tumor  does  not  always  give 
definite  information  as  to  its  clinical  history,  which  is  of  course  (from  the 
surgeon's  point  of  view)  the  most  important  matter  for  consideration.  The 
classification  adopted  in  the  following  pages,  aims  to  combine,  in  a  manner 
convenient  to  the  student,  a  reference  to  both  the  clinical  histories  and  the 
anatomical  peculiarities  of  the  various  morbid  growths. 
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Non-Malignant  Tumors. 


1.  Cystic  Tumors  ;  Cysts 

.^1.  Simple,  or  Barren. 

(1)  Serous  ;  liygromata. 

(2)  Synovial. 

(3)  Mucous. 

(4)  Sanguineous. 

(5)  Oily. 

(6)  Colloid. 

(7)  Seminal. 

2.  Solid  Tumors  and  Outgrowths. 

(1)  Fatty  or  adipose. 

(2)  Fibro-cellular  or  connective-tissue. 

(3)  Mucous  or  myxomatous. 


B.  Compound,  or  Proliferous. 

(8)  Complex. 

(9)  With  intra-cystic  growths. 

(10)  Cutaneous. 

(11)  Dentigerous. 
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(4)  Fibrous,  fibro-muscular,  fibro-cystic,  etc. 

(.'))  Cartilaginous,  fibro-cartilaginous,  and  mixed. 

(6)  Osseous.  (11)  Neuralgic. 

(7)  Glandular.  (12)  Pulsating. 

(8)  Lymphoid.  (13)  Floating. 

(9)  Vascular.  (14)  Pliantom. 
(10)  Papillary. 

Semi-Malignant  or  Recurrent  Tumors. 

(1)  Recurrent  fibroid.  (2)  Myeloid. 

(3)  Sarcomata. 

Malignant  Tumors. 

1.  Carcinoma.  (Cancer.) 

(1)  Scirrhous  or  hard  cancer  (Scirrhus). 

(2)  Medullary  or  soft  cancer  (Encephaioid). 

(a)  Melanoid. 

(b)  Hseuiatoid. 

(c)  Osteoid. 

2.  Epithelioma.    (Epithelial  cancer  or  skin-cancer.) 

Non- Malignant  Tumors,  as  a  rule,  displace,  Avithout  involving,  sur- 
rounding tissues ;  they  possess  considerable  vitality,  and  hence  may  per- 
sist for  a  long  period  without  undergoing  either  ulceration  or  interstitial 
degeneration  ;  they  are  homogeneous,  or  at  least  do  not  commonly  exhibit, 
in  the  same  mass,  any  great  diversity  of  structural  elements  •  and  if 
removed,  they  do  not  usually  occur. 

Malignant  Tumors,  on  the  other  hand,  are  commonly  infiltrated  among 
the  surrounding  tissues,  which  they  gradually  replace  or  appropriate  to 
themselves;  they  possess  comparatively  little  vitality,  and  hence  tend  to 
ulceration  and  destructive  degeneration  ;  they  exhibit,  in  the  same  mass,  a 
considerable  number  of  diverse  structural  elements;  and  though  removed 
with  the  greatest  care,  almost  invariabh^  recur. 

The  Semi-Malignant  or  Recurrent  Tumors  occupy  an  intermediate 
position;  they  often  grow  rapidly  and  cause  ulceration  of  the  over-lying 
integument ;  thev  frequently  contain,  in  the  same  tumor,  a  great  variety 
of  structural  elements ;  and,  though  they  do  commonly  spread  to  distant 
organs,  they  mostly  have  a  strong  tendency  to  recur  after  even  apparently 
complete  removal. 

These  remarks,  though  generally,  are  not  universally,  applicable.  It 
occasionally  happens  that  a  tumor,  which  is  undoubtedly  cancerous,  does 
not  recur  after  removal,  while,  on  the  other  hand,  a  growth  which,  struc- 
turally, is  such  as  would  be  placed  among  the  non-malignant  tumors,  may 
recur  indefinitely,  and  eventually  cause  death. 

The  special  characters  and  appropriate  treatment  of  each  variety  of 
tumor  which  comes  under  the  observation  of  the  surgeon,  will  now  be 
briefly  described. 

Cystic  Tumors,  or  Cysts. 

Cysts  may  originate  in  several  ways.  The  most  common  is  from  the 
distention  and  enlargement  of  ducts  or  sacs,  as  is  usually  the  case  with  the 
mucous  and  ordinary  cutaneous  cysts  (Retention-cysts).  Another  mode 
of  origin  is  from  the  enlargement  and  coalition  of  the  natural  interspaces 
of  the  areolar  and  other  tissues ;  these  interspaces  being  distended  with 
fluid,  the  surrounding  structures  undergo  condensation,  until  a  cyst-wall 


(c/)  Villous, 
(e)  Colloid. 
(/)  Fibrous. 
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is  formed.  It  is  in  this  way  that  adventitious  bursas  are  formed,  as  well  as 
cystic  developments  in  solid  tumors.  A  third  mode  of  origin  is  from  the 
direct  g-rowth  of  newly-formed  elementary  structures,  cells,  or  nuclei — the 
cysts  thus  formed  being  sometimes  called  primary,  or  autogenous,  as  distin- 
guished from  the  other,  or  secondary,  cysts.  Finally,  a  cyst  may  be 
formed  by  the  protrusion  and  subsequent  separation  of  a  portion  of  a  serous 
membrane,  as  happens  in  some  cases  of  so-called  "false  spina  bifida,"  and 
probably,  as  pointed  out  by  Michel,  of  Charleston,  in  certain  examples  of 
serous  cyst  of  the  inguino-femoral  region. 

A.  Simple  or  Barren  Cysts. 

Serous  Cysts,  or  Hygromata,  may  occur  in  any  part  of  the  body, 
but  are  most  usual  in  or  near  glandular  structures.  These  cysts  contain  a 
liquid  of  variable  consistency,  and  of  a  yellowish,  reddish-brown,  or  olive 
hue  ;  this  liquid  sometimes  contains  crystals  of  cholestearine,  and  in  other 
cases  is  fibrinous  and  coagulates  when  removed.  The  cyst  walls  are  of 
connective  tissue,  adherent  to  surrounding  structures,  not  veiy  vascular, 
and  lined  with  a  tessellated  epithelium.  The  cysts  may  be  single  or  mul- 
tiple, and,  in  the  latter  case,  may  intercommunicate,  or  may  be  merely 
aggregated.  When  found  in  external  parts,  they  may  commonly  be  diag- 
nosticated by  observing  that  they  have  a  smooth  and  rounded  outline,  are 
movable  with,  though  adherent  to,  the  neighboring  healthy  structures,  are 
painless, ^covered  with  normal  skin,  and  sometimes  translucent,^  and  fluc- 
tuate, or,  if  very  tense,  are  at  least  found  to  be  elastic  and  resilient  on 
pressure.  The  treatment  may  consist  in  puncture  (which  may  also  be  used 
as  an  exploratory  measure),  the  application  of  tincture  of  iodine,  the  injec- 
tion of  the  same  substance  after  tapping,  the  use  of  a  seton,  incision  with 
or  without  cauterization,  or  partial  or  complete  excision.  Iodine  injec- 
tions, or  the  seton,  are  particularly  adapted  for  cysts  found  in  the  cervical 
and  axillary  region,  as  in  the  cases  described  by  T.  Smith  under  the  name 
of  "  congenital  cystic  hygroma  ;"  and  incision,  with  cauterization  or  simply 
stuffing  the  cavity  with  lint,  for  those  met  with  in  the  gums  or  bones. 
Partial  incision  is  usually  sufficient  if  the  cyst  be  solitary,  any  portion 
that  is  left  subsequently  granulating  and  undergoing  cicatrization.  For 
multiple  cysts,  however,  total  excision  may  be  required,  and,  if  seated 
in  the  mammary  gland,  it  may  be  necessary  to  remove  the  whole  breast, 
in  order  to  prevent  any  portion  of  the  diseased  structure  from  remaining. 
Serous  cysts  are  occasionally  connected  with  vascular  nrevi,  in  which  case 
the  operation  for  removal  may  be  attended  with  profuse  bleeding.  In  the 
breast,  it  sometimes  happens  that  a  serous  cyst  coexists  with  a  cancer. 

Synovial  Cysts  may  consist  simply  in  enlargement  and  distention  of 
the  normal  synovial  bursse ;  or  may  be  adventitiously  developed  in  abnor- 
mal situations,  as  the  result  of  pressure ;  or  may  occur  in  the  sheaths  of 
tendons,  constituting  ganglia.  The  fluid  of  these  cysts  varies  in  consistency 
from  that  of  serum  to  that  of  honey,  and  they  not  unfrequently  contain 
small  bodies,  about  the  size  and  shape  of  melon-seeds,  which  may  be  loose, 
or  attached  to  the  cyst  walls,  and  which  are  composed  of  a  dense  con- 
nective-tissue substance.  The  treatment  of  synovial  cysts  consists  in  the 
use  of  external  irritation,  in  tapping,  followed  by  stimulating  injections,  in 
the  formation  of  a  seton,  in  subcutaneous  division  and  scarification,  or, 
finally,  in  excision. 

1  When  occurring  in  the  neck,  they  constitute  the  so-called  hydroceles  of  that  part. 
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Mucous  Cysts  are  chiefly  seen  in  mucous  membranes  and  in  connec- 
tion with  the  mucous  p:;lands,  where  they  result  from  distention  of  obstructed 
ducts  or  follicles.  They  are  met  with  in  connection  with  Cowper's  or 
Duverney's  glands,  in  the  antrum,  and  beneath  the  tongue,  where  they 
constitute  a  form  of  ranula.  Their  general  characters  are  those  of  the 
serous  cysts,  from  which  they  differ  chiefly  in  the  nature  of  their  contained 
fluid  (which  resembles  mucus),  and  in  their  locality.  The  treatment  con- 
sists in  free  incision,  or  in  cutting  away  a  portion  of  the  cyst-wall,  the 
cavity  being  allowed  to  heal  by  granulation. 

Sanguineous  Cysts,  or  Haematomata,  may  result  from  accidental 
hemorrhage  into  the  cavity  of  a  serous  cyst  (just  as  haematocele  from 
hemorrhage  into  the, sac  of  a  hydrocele),  from  transformation  of  a  vascular 
neevus,  from  occlusion  and  dilatation  of  a  portion  of  a  vein,  or  from  effusion 
of  blood  which  subsequently  becomes  encysted  by  the  condensation  of  the 
surrounding  areolar  tissue.  They  are  chiefly  met  with  in  the  cervical  and 
parotid  regions  (in  the  former  locality  constituting  h{ematocele  of  the  neck), 
though  they  also  occur  in  other  parts  of  the  body.  These  cysts  contain 
blood,  which  may  be  clotted  and  partially  decolorized,  or  which  may  be 
liquid.  In  the  latter  case  it  may  have  been  fluid  from  the  first,  and  will 
then  coagulate  when  evacuated,  or  may  have  been  clotted  at  first  and  sub- 
sequently re-liquefied.  The  walls  of  these  cysts  may  be  simply  mem- 
branous, or  may  be  deeply  ribbed,  and  the  cyst-walls  may,  in  some 
instances,  present  the  characters  of  a  sarcoma  or  recurrent  fibroid  tumor. 
These  cysts  occasionally  resemble,  in  their  outward  appearance,  encephaloid 
tumors,  with  which  indeed  they  may  coexist.  The  treatment  ordinarily 
to  be  recommended  for  sanguineous  cysts,  is  excision,  Avith  precaution 
against  hemorrhage  if  the  cyst  be  connected  with  a  nsEvus  or  bloodvessel ; 
or,  if  the  tumor  be  very  large,  it  may  be  reduced  in  size  by  repeated  tap- 
pings, and  then  laid  open,  as  has  been  successfully  done  by  Erichsen. 
Amputation  may  occasionally  be  required,  as  in  a  remarkable  case  reported 
by  Moore,  in  which  the  cyst  was  developed  in  the  course  of  the  popliteal 
nerve,  and  in  which  loss  of  blood  during  an  attempt  at  excision  necessitated 
the  removal  of  the  limb. 

Oily  Cysts. — Cysts  containing  oil  or  fatty  matter  alone  are  very  rare, 
though  fatty  substances  not  unfrequently  occur  in  cysts,  as  the  result  of 
degeneration  of  other  materials,  or  as  a  curdy  residue  from  milk.  Oily 
cysts  do,  however,  occasionally  occur  in  the  orbital  and  superciliary 
regions,  and  in  the  breast.    The  treatment  should  consist  of  excision. 

Colloid  Cysts  occur  in  the  kidney  and  thyroid  gland,  in  the  latter 
situation  constituting  a  variety  of  goitre.  Their  contents  vary  in  con- 
sistency from  that  of  serum  to  that  of  firm  jelly,  being  clear  or  turbid,  and 
of  very  variable  color.  The  treatment  of  cystic  goitre  consists  in  tapping 
and  the  injection  of  iodine,  or  in  the  formation  of  a  seton. 

Seminal  Cysts  This  is  the  name  used  by  Paget  for  most  examples 

of  the  affections  usually  known  as  encysted  Hydrocele,  Hydrocele  of  the 
Cord,  and  Spermatocele.  Seminal  cysts  possibly  arise  in  some  cases  from 
dilatation  and  subsequent  isolation  of  a  portion  of  a  seminal  tubule,  but 
usually  originate  in  the  so-called  "  non-pedunculated  hydatids'"  which  are 
remnants  of  the  Wolffian  body  of  foetal  life.  They  may  be  single  or  multi- 
ple, and  may  occur  in  any  part  of  the  spermatic  cord,  though  usually  just 
above  the  epididvmis.  Their  walls  are  of  areolar  tissue,  sometimes  lined 
32 
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with  tessellated  epithelium,  and  they  contain  a  milky  fluid  in  which  sper- 
matozoa are  commonly  found.  The  treatment  consists  in  the  injection  of 
iodine,  or  in  the  use  of  a  seton  ;  or,  if  these  fail,  in  free  incision  of  the  sac, 
which  is  then  allowed  to  heal  by  g-ranulation. 

B.  Compound  or  Proliferous  Cysts. 

These  are  such  as  have  the  power  of  producing  vascular  or  other  organ- 
ized structures,  which  may  be  inclosed  within  the  original  cyst  wall,  or 
may  project  from  its  surface.  It  is  sometimes  very  difficult  to  distinguish 
a  true  proliferous  cyst  from  a  mass  of  simple  cysts  closely  aggregated 
together,  the  latter,  indeed,  constituting  a  considerable  proportion  of  what 
are  known  as  muUilocular  cysts. 

Complex  Cystigerous  Cysts  are  chiefly  met  with  in  the  ovary,  and 
in  the  chorion,  in  the  disease  of  that  membrane  known  as  the  hydatid 
mole,  in  which  the  cysts  are  probably  merely  secondary  formations  (see  p. 
504).  Complex  ovarian  cysts  present  a  parent  cyst  with  numerous  second- 
ary cysts  variously  arranged,  which  project  into  its  cavity  (endogenous),, 
or  from  its  surface  (exogenous  growths).  Dr.  Wilson  Fox  has  carefully 
investigated  the  mode  of  origin  of  those  tumors,  and  believes  that  the 
parent  cyst  originates,  like  the  simple  ovarian  cyst,  in  the  Graafian  vesicle. 
Into  the  interior  of  the  parent  cyst,  tubular  gland  structures,  or  villous  or 
papillary  growths  (which  Dr,  Fox  looks  upon  as  everted  follicles),  project, 
and  it  is  by  the  dilatation  and  constriction  of  these  tubules,  or  hy  the 
adherence  of  these  papillary  growths,  that  the  secondary  cysts  are  formed. 
The  treatment  of  these  ovarian  cysts  will  be  considered  when  we  come  to 
speak  of  ovariotomy,  Cystigerous  cysts  occurring  in  other  parts  of  the 
body  could  hardly  be  distinguished  from  multiple  simple  c^'sts  aggregated 
together,  and  would  require  the  same  treatment,  viz.,  total  excision. 

Proliferous  Cysts  with  Vascular  Intra-cystic  Growths  occur 
in  connection  with  various  glands,  especially  the  mammary  and  thyroid, 
though  they  are  also  seen  in  the  prostate,  in  the  lip,  and  in  other  parts  of 
the  body.  This  class  of  cysts  embraces  many  of  the  tumors  described  by 
Brodie  and  others  as  sera-cystic  sarcomata.  These  cysts  mav  be  single  or 
multiple,  their  walls  being  formed  of  thin  areolar  tissue,  and  clos^^ily  adher- 
ent to  surrounding  structures.  Their  contents  at  first  are  fluid,  Lut  sub- 
sequently a  vascular  growth,  apparently  of  glandular  structure,  which 
may  be  well  formed,  rudimentary,  or  degenerate,  springs  from  some  point 
of  the  interior,  and,  increasing  more  rapidly  than  the  cyst,  gi-adually  en- 
croaches on  its  cavity,  which  it  afterwards  entirely  fills,  sometimes  ait  last 
perforating  the  cyst  wall,  and  protruding  as  a  fungous  mass.  The  form  of 
these  growths  varies  in  different  cases:  sometimes  tliey  appear  as  layers  of 
coarse  granulations,  sometimes  as  nodulated  cauliflower-like  masses,"  some- 
times as  clusters  of  delicate  leaf-like  processes,  and  again  as  masses  of 
closely-packed  lobules.  Their  color,  consistency,  and  degree  of  vascular- 
ity, are  equally  various.  The  course  of  these  tumors  is  very  chronic.  The 
diagnosis  from  cancer  may  be  made  by  observing  the  slow  progress  of  the 
sero-cystic  sarcoma,  its  occurrence  at  an  earlier  age  (usuallv  from  thirtv  to 
forty,  though  it  may  occur  at  a  much  later  i^eriod),  the  health v  character 
of  the  skin  over  the  tumor,  the  feeling  of  fluctuation,  if  the  cyst  still  con- 
tain fluid,  and  the  freedom  from  disease  of  the  neighboritig  lymphatic 
glands.  Even  when  ulceration  takes  place,  and  the  intra-cystic  growth 
protrudes  as  a  fungous  mass,  the  surrounding  integument  has  not  the  in- 
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filtrated  appearance  which  it  has  in  cases  of  cancer.  Before  the  skin  gives 
Avay,  it  may  present  a  bluish-blaclc  color  over  the  most  prominent  part  of 
the  cyst,  an  ai)pearance  which  is  of  itself  quite  characteristic.  The  treat- 
ment consists  in  total  excision,  which  will  usually  be  followed  by  a  perma- 
nent cure,  though,  if  any  portion  of  the  growth  be  allowed  to  remain,  the 
tumor  will  be  apt  to  recur ;  it  may  even  do  so  after  repeated  removal,  and 
when  every  care  has  been  taken  in  the  operation.  Tirchow  records  a  case 
in  which  the  tumor  traversed  the  chest  wall  and  involved  the  lung,  and  in 
Avhich  metastatic  growths  existed  in  the  lungs,  mediastina,  liver,  ribs,  verte- 
bra?, pelvic  bones,  dura  mater,  and  sphenoid  bone.  These  tumors  have 
therefore,  occasionally,  a  clinically  malignant  character,  but,  as  pointed  out 
by  Paget,  the  recurrent  are  essentially  like  the  primary  growths,  and  never 
become  truly  cancerous. 

Proliferous  cysts  may  coexist  with  cancer,  as  in  the  ovary  and  testicle. 

Cutaneous  Proliferous  Cysts  These  are  defined  by  Paget  as 

"cysts  within  which,  in  the  typical  examples,  a  tissue  grows,  having  more 
or  less  the  structures  and  the  productive  properties  of  the  skin."  In  the 
majority  of  cases,  no  true  cutaneous  lining  can  be  recognized,  but  the  cysts 
are  found  to  contain  epidermal  scales,  sebaceous  matter,  fat  granules,  cho- 
lestearine,  and  rudimentary  hairs. ^  These  cysts  are  chiefly  met  with  in 
the  ovaries  and  subcutaneous  tissue,  but  have  also  been  seen  in  the  testicle, 
lung,  kidney,  bladder,  brain,  and  tongue.  Among  those  in  the  subcuta- 
neous tissues,  such  as  are  congenital  approach  most  nearly  to  the  typical 
character.  These  occur  usually  in  the  orbital  region,  close  to  the  external 
angular  process  of  the  frontal  bone ;  they  have  a  round  or  oval  contour, 


Fig.  220. 


Sebaceous  tumor  and  horus.    (Bhvant  ) 


and  consist  of  a  thin  cyst-wall,  of  a  more  or  less  cutaneous  structure,  pretty 
tightly  filled  with  oily  or  sebaceous  matter,  with  or  without  hair.  These 
cysts  are  sometimes  deeply  seated,  and  may  adhere  to  the  periosteum,  or 
even  erode,  or  possibly  perforate,  the  subjacent  bone.    The  treatment  con- 

'  A  cyst  of  this  kind,  wliich  I  reinovcd  from  the  cheek  of  a  medical  man  some  time 
since,  was  found  on  dissection  to  contain  two  long  hairs  (evidently  from  the  beard) 
closely  coiled  together. 
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sists  in  total  excision,  which,  in  the  orbital  region,  requires  careful  dissec- 
tion. The  common  non-congenital  cutaneous  cysts  may  occur  in  any 
region  of  the  body,  but  are  most  frequent  in  the  scalp.  In  this  situation 
they  are  very  loosely  attached,  so  that  they  may  commonly  be  readily 
removed  by  transfixing  and  laying  open  the  tumor,  and,  after  evacuating' 
the  contents,  pulling  out  the  cyst-wall  with  forceps.  In  other  parts  of  the 
body,  they  may  require  more  careful  dissection.  These  sebaceous  tumors, 
as  they  ai'e  ordinarily  called,  sometimes  appear  to  have  very  thick  walls, 
owing  to  the  accumulation  of  epithelial  debris  in  their  interior.  In  some 
cases  a  dark  spot  is  observed  on  the  surface  of  the  tumor,  which  marks  an 
orifice  through  which  a  probe  can  be  introduced,  and  through  which  the 
contents  of  the  cyst  may  perhaps  be  evacuated.  In  these  cases,  it  is  pro- 
bable that  the  cyst  has  originated  from  obstruction  of  a  sebaceous  duct, 
though  in  other  instances  these  growths  appear  to  be  autogenous  forma- 
tions. Sebaceous  tumors  may  become  inflamed,  when  the  C3^st,  if  small, 
may  be  loosened  and  thrown  off  by  supjjuration ;  in  other  cases,  ulceration 
takes  place,  and  the  contents  of  the  cyst  protrude,  becoming  dry  by  ex- 
posure, and  constituting  some  of  the  so-called  "  horns"  of  the  face  or  other 
parts.  Occasionally  the  protruded  contents  of  a  cutaneous  cyst  become 
vascular,  and  present  the  appearance  of  a  fungous  bleeding  mass,  which 
may  be  mistaken  for  cancer.  The  treatment,  as  already  observed,  con- 
sists in  total  excision,  but  this  should  not,  as  a  rule,  be  done  unless  the 
patient  be  in  good  general  health  at  the  time,  as  the  operation,  though  in 
itself  a  trifling  one,  has  not  unfrequently  been  followed  by  fatal  erysipelas. 

Sebaceous  cysts  in  the  auditory  canal,  or  in  the  orbital  region,  may  occa- 
sionally prove  fatal  by  perforating  the  skull,  and  inducing  meningeal  and 
cerebral  inflammation.  Hence,  early  excision  is  particularly  imperative  in 
these  cases. 

Dentigerous  Cysts,  or  cysts  containing  teeth,  occur  in  the  ovaries 
and  testes,  but  are  chiefly  interesting  to  surgeons  when  met  with  in  the 
upper  or  lower  jaw.  These  cysts  appear  to  be  tooth-capsules,  from  which 
the  teeth,  though  well  formed,  have  not  been  extruded,  and  which  become 
enlarged  by  the  accumulation  of  fluid.  The  treatment  consists  in  making 
a  free  opening  into  the  cyst,  taking  away  a  portion  of  its  Avail,  and,  after 
extracting  the  misplaced  tooth,  stuffing  the  cavity  with  lint. 

ISTON-M  ALIGN  ANT  SOLID  TuMORS  AND  OUTGROWTHS. 

The  term  Outgrowth  is  here  used  in  the  sense  in  which  it  is  employed 
by  Paget  to  denote  the  "  Continuous  Hypertrophies'^  which  are  occasion- 
ally met  with,  in  which  the  limiting  and  investing  capsule  of  a  Tumor  or 
"  Discontinuous  Hypertrophy'''  is  absent.  These  outgrowths  differ  from 
the  infiltrations  of  malignant  disease  in  that,  in  the  former,  the  new  mate- 
rial is  homologous  with  that  which  surrounds  it,  while  in  the  latter  it  is 
quite  different,  causing  indeed  degeneration  and  wasting  of  the  normal 
tissue  in  which  it  is  placed. 

Fatty  Tumors  and  Outgrowths.— These  are  the  most  common  of 
all  the  non-malignant  tumors,  and  have  been  described  by  surgical  writers 
under  various  names,  such  as  Lipoma,  Steatoma,  etc.  "  The  Fatty  Out- 
growth consists  of  an  accumulation  of  fat  in  the  subcutaneous  tissue  of 
some  part  of  the  body,  and  may  be  either  single  or  multiple.  It  is  usually 
annoying  only  on  account  of  the  deformity  produced,  but  is  occasionally 
painful.    A  favorite  seat  of  the  fatty  outgrowth  is  the  neck,  where  it  gives 
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the  appearance  known  as  a  double  chin.  It  also  occurs  in  the  abdominal 
walls,  and  may  be  met  with  in  other  situations.  Brodie  succeeded  in  pro- 
curing the  absorption  and  disappearance  of  a  growth  of  this  kind  by  the 
internal  use  of  liquor  potassfe,  but  usually  excision  would  be  the  only 
means  likely  to  effect  a  cure,  and  this  could  scarcely  be  advisable,  for  the 
resulting  scar  would  probably  be  as  disfiguring  as  the  disease  itself. 

The  Fatty  or  Adipose  Tumor,  or  Lipoma  Circumscriptum  of  systematic 
writers,  much  more  commonly  comes  under  the  surgeon's  observation.  It 
usually  occurs  in  the  trunk,  especially  the  upper  part,  or  in  the  proximal 
portions  of  the  limbs,  though  it  may  be  met  with  in  any  region  of  the  body, 
as  beneath  the  tongue,  in  the  sole  of  the  foot,  or  in  the  scrotum.  A  pecu- 
liarity of  the  fatty  tumor  is  its  proneness  to  shift  its  position,  in  obedience 
to  the  law  of  gravity ;  thus  a  lipoma  has  been  known  to  pass  from  the 
groin  to  the  perineum,  or  from  the  abdominal  wall  to  the  thigh.  The 


structure  of  a  fatty  tumor;  a,  isolated  cells  Fatty  tumor;  the  lotated  appearauce  well 

showing  crystalline  nucleus  of  margaric  acid.         shown.    (Mii-lek.)  ^ 
(Besnett.) 

usual  seat  of  a  fatty  tumor  is  in  the  subcutaneous  tissue,  though  cases  are 
on  record  in  which  these  grow^ths  have  been  found  in  the  intermuscular 
planes,  in  contact  with  bones  or  joints,  in  the  nerves,  and  in  the  fat  around 
internal  organs.  Fatty  tumors  are  always  invested  by  capsules,  fibro- 
cellular  in  structure,  and  of  varying  density ;  from  the  capsule,  septa  pass 
inwards,  dividing  the  tumor  into  lobes  of  various  size.  The  capsule  is 
dry,  and  supplied  with  bloodvessels,  and  separates  the  tumor  from  the 
surrounding  structures.  Its  layers  have  less  cohesion  among  themselves 
than  adhesion  either  to  the  tumor  or  to  the  neighboring  tissues.  The  skin 
adheres  to  the  capsule  more  closely  at  the  points  at  v^^hich  the  septa  pass 
off  than  at  other  parts,  thus  giving  a  dimpled  appearance  to  the  mass  when 
it  is  lifted  away  from  the  subjacent  structures.  The  fat  of  an  adipose  tumor 
does  not  differ  materially  from  the  ordinary  normal  fat  by  which  the  mass 
is  surrounded,  though,  according  to  Butlin,  the  individual  cells  of  the  tumor 
are  much  larger  than  those  of  adipose  tissue  in  general.  The  development 
of  fat  in  a  tumor  is  like  that  of  natural  fat,  the  gradual  formation  of  fat- 
cells  from  connective-tissue  corpuscles  being,  according  to  Weber,  as  quoted 
by  Paget,  traceable  in  these  tumors.  Fatty  tumors  derive  their  vascular 
supply  chiefly  from  arteries  that  ramify  in  the  capsule,  though,  in  addition, 
a  large  vessel  frequently  passes  directly  into  the  mass. 

Fatty  tumors  are  usually  single,  but  may  coexist  in  large  numbers,  fifty- 
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eight  having  been  observed  in  one  case  by  R.  P.  Harris,  of  this  city.  They 
are  most  common  in  early  adult  and  middle  life,  and,  as  a  rule,  grow  very 
slowly.  They  occasionally  attain  a  very  large  size,  one  being  referred  to 
by  Gross  which  weighed  not  less  than  seventy  pounds,  and  one  estimated 
to  weigh  eighty  pounds  having  been  removed  by  Dandridge,  of  Cincinnati. 
Fatty  tumors  are  usually,  though  not  always,  painless.  They  occasionally 
inflame  and  ulcerate  (particularly  such  as  are  pendulous),  and  may  contain 
oily  cysts,  or  bony  or  calcareous  nodules. 

The  diagnosis  can  commonly  be  made  by  observing  the  smooth,  indo- 
lent, lobated  character  of  the  swelling,  the  ."sensation  of  elasticity  or  semi- 
fluctuation  coniniunicated  to  the  touch,  and  the  peculiar  dimpling,  corres- 
ponding with  the  position  of  the  interlobar  septa,  when  the  skin  is  rendered 
tense  by  compressing  and  lifting  the  mass.  Another  point,  insisted  on  by 
Labbe,  is  that  by  thus  manipulating  the  skin  the  general  surface  becomes 
red,  while  the  positions  of  the  interlobar  septa  are  marked  by  white  lines. 
The  surgeon  may  also  avail  himself  of  the  knowledge  that  all  fatty  matters 
become  hardened  by  the  application  of  cold,  and  thus  aid  the  diagnosis  by 
directing  a  spray  of  ether  upon  the  surface  of  the  tumor. 

The  treatment  consists  in  excision,  which  may  be  practised  in  any  case 
in  which  an  operation  of  any  kind  would  be  admissible.  A  single  incision 
may  be  made,  corresponding  as  much  as  po.ssible  with  the  long  axis  of  the 
tumor  and  the  natural  curves  of  the  part,  and,  the  capsule  being  then  split 
with  the  knife,  the  whole  mass  may  be  often  enucleated,  by  traction  aided 
by  the  handle  of  the  instrument.  In  other  cases  an  S -shaped  incision  will 
be  preferable.  Occasionally,  prolongations  of  the  tumor  may  extend  into 
deeper  parts,  and  require  more  careful  dissection.  The  cure  is  usually 
permanent,  though,  if  any  portion  of  the  tumor  be  left,  reproduction  may 
possibly  occur.  In  the  case  of  pendulous  growths,  and  particularh^  if 
ulceration  have  occurred,  it  may  be  proper  to  remove  an  elliptical  portion 
of  skin  with  the  tumor. 

Should  excision  be  in  any  case  contra-indicated,  attempts  may  be  made 
to  disperse  the  tumor  by  injections  of  alcohol  or  ether,  which  are  said  to 
have  proved  successful  in  cases  recorded  by  Hasse,  of  jS'ordhausen,  and 
Schwalbe,  of  Weinheim. 

Fibro-eellular  Tumors  and  Outgrowths  are  such  as  in  their 
anatomical  characters  resemble  the  ordinary  areolar  or  connective;  tissue. 
The  Outgrowths  are  more  common  than  the  tumors,  and  constitute  most 
of  the  softer  and  more  succulent  kinds  of  Polypus,  as  well  as  the  Cutaneous 
Outgroivths,  or  Wens,  which  are  so  frequently  met  with  in  the  generative 
organs,  and  other  parts  of  the  body.  In  the  polypi,  the  fibro-cellular  is 
commonly  associated  with  glandular  structure,  Avhile  in  the  cutaneous  out- 
growths the  skin  itself  appears  to  be  hypertrophied.  Closely  connected 
with  these  fibro-cellular  outgrowths  are  the  cases  of  Elephantiasis  Arabum, 
Scleroderma,  etc.,  which  are  chiefly  observed  in  the  scrotum  and  lower 
extremities,  and  which  are  occasionally  accompanied  with  a  dilated  state 
of  the  lymphatics,  with  or  without  lymphorrh(£a,  and  more  rarely  with 
a  naevoid  condition  of  the  skin  and  subjacent  tissues.  If  these  wens  are 
of  moderate  size,  they  may  be  readily  removed,  but  if  very  large,  the 
operation,  though  justifiable,  becomes  a  rather  formidable  proceeding.  When 
met  with  in  the  form  of  "  Barbadoes  leg,"  attempts  may  be  made  to  reduce 
the  swelling  by  the  continued  use  of  firm  compression  by  means  of  the 
elastic  bandage,  and,  as  advised  by  Olavide,  of  Madrid,  by  the  internal 
and  external  use  of  iodine;  and  if  these  fail,  it  may  occasionally  be  proper 
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to  resort  to  lifjation  of  the  main  artery  of  the  limb' — an  operation  which 
has  been  performed  under  these  circumstances  with  good  results  by  Car- 
nochan,  Crosby,  and  numerous  other  surgeons,  but  which  is,  according  to 
Fayrer,  usually  productive  of  only  temporary  benefit.  The  statistics  of 
this  mode  of  treatment  have  been  particularly  studied  b}^  Casati,  Wernher, 
Fischer,  Leonard,  and  Leisrink,  the  latter  of  whom  has  collected  about  30 


Fic.  223. 


Fibro-ceHular  tumor  of  labium.    (Holmes  ) 


cases,  from  an  examination  of  which  he  concludes  that,  though  the  opera- 
tion frequently  fails,  yet  it  is  often  productive  of  benefit,  and  occasionally 
effects  a  complete  cure.  Leonard,  of  Bristol,  refers  to  69  cases,  of  which 
40  ended  in  recovery  (3  of  these  after  digital  compression  of  the  artery) ; 
in  13,  relief  was  afforded;  and  only  16  were  totally  unsuccessful. 
Casati  has  analyzed  24  cases  as  follows : — 


Ligation  of — 

Cases. 

Recovered. 

Relieved. 

Disease 
returned  ; 
no  benefit. 

Died. 

Iliac  artery 

5 

2 

.3 

Femoral  artery 

12 

5 

4 

1 

2 

Popliteal  " 

1 

1 

Spermatic  " 

2 

2 

Axillary  " 

1 

1 

Brachial  " 

3 

"2 

1 

Total  . 

24 

10- 

5 

3 

6 

Fibro-cellular  Tumors  are  comparatively  rare  affections.  They  are  chiefly 
met  with  in  the  deep  intermuscular  planes  of  the  limbs,  the  scrotum,  labium, 


1  The  sciatic  nerve  was  resected  in  a  case  of  elephantiasis  by  Dr.  Morton,  of  this 
city,  with  the  effect  of  considerably  reducing  the  size  of  the  limb,  but  the  case  ter- 
minated fatally  five  months  after  the  operation. 
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and  vaginal  wall,  but  are  occasionally  seen  in  the  subcutaneous  tissue,  or 
in  other  parts,  as  the  testicle,  tongue,  or  orbit.  These  tumors  occur  as  firm, 
round,  or  oval  masses,  tense,  somewhat  elastic,  and  invested  with  a  tliin 
capsule  of  areolar  tissue  In  this  respect  they  markedly  differ  from  the 
cutaneous  outgrowths  met  with  in  the  same  regions,  for  these  are  continu- 
ous with  the  surrounding  structures.  On  laying  open  a  fibro-cellular  tun)or, 
it  is  found  to  consist  of  opaque  white,  intersecting  bands  of  contractile 
tissue,  the  interspaces  being  filled  with  a  more  or  less  viscid  serous  fluid, 
of  a  yellowish-green  or  yellow  hue.  This  fluid  flows  or  may  be  squeezed 
out,  the  filamentous  structure  then  contracting,  and  assuming  a  firmer  and 
denser  appearance.  The  tumor,  in  fact,  closely  resembles  a  mass  of  cede- 
matous  areolar  tissue.  Under  the  microscope,  the  elements  of  ordinary 
connective  tissue  are  seen — undulating  filaments,  with  nuclei  (rendered 
more  distinct  by  acetic  acid),  and  elongated  cells  of  various  forms.  Yellow 
elastic  tissue  is  very  rarely  found,  but  cartilaginous  or  bony  nodules  are 
occasionally  observed. 

These  tumors  are  met  with  in  late  adult  life,  and  increase  in  size  rather 
rapidly,  more,  however,  by  serous  distention  than  by  absolute  growth. 
They  are  usually  painless,  giving  trouble  only  by  their  position  and  Aveight, 
which  sometimes  exceeds  forty  pounds.  When  very  large  and  dependent, 
they  may  cause  ulceration  or  sloughing  of  the  surrounding  skin.  The 
treatment  consists  in  excision,  the  growth  being  enucleated  as  a  fatty 
tumor  from  its  capsule.    The  operation  usually  results  in  a  permanent  cure. 

Myxoma,  or  Mucous  Tumor,  is  a  name  given  by  Yirehow  to  a 
rudimentary  form  of  fibro-cellular  tumor,  which  on  section  has  a  quivering, 

jelly-like  appearance,  the  con- 
tained yellow  fluid  readily  flow- 
ing away,  and  the  microscopic 
appearances  of  the  tumor  present- 
ing oval,  elongated,  or  branched 
corpuscles,  with  indistinct  fibril- 
Ite,  and  imperfectly  formed  fila- 
ments. The  structure  of  the 
tumor  resembles,  in  fact,  embry- 
onic connective  tissue,  or  the  so- 
called  mucous  tissue  of  the  um- 
bilical cord.  3Iyxomata  occur  in 
the  connective  tissue  of  the  brain, 
eye,  nasal  septum,  breast,  nerves, 
neck,  or  extremities,  and  in  suit- 
able cases  may  be  excised  with  a 
prospect  of  permanent  relief. 
When  met  with  in  the  eye,  they 
require  extirpation  of  the  globe. 
The  disease  of  the  chorion  known 
as  the  hydatid  mole,  is  believed 

structure  of  myxoma.    (Holmes.)  by  VircllOW  tO  bc  aU  example  of 

myxoma,  consisting  in  hyper- 
trophy of  the  proper  tissue  of  the  villi  of  the  membrane  in  question.  The 
cysts  which  are  met  with  in  this  disease  are,  according  to  Paget,  probably 
not  essential,  but  merely  secondary  formations  (see  page  498.) 

Fibrous  Tumors  and  Outgrowths  (including  Fihro-muscular, 
Fibro-cystic,  and  Fibro-calcareous  Tumors).— FihvoMQ  ov  fibroid  tumors 


Fig.  224. 
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and  outgrowths  (also  called  desmoid,  chondi'oid,  and  tendinous)  are  such  as 
anatomically  resemble  the  ordinary  fibrous  or  ligamentous  tissue.  Under 
the  head  of  fibrous  outgrowths,  may  be  included  most  of  the  firmer  polypi 
met  with  in  the  uterus,  nose,  pharynx,  etc. 

Fibrous  tumors  have  naturally  a  round  or  oval  shape,  and  are  smooth, 
or  but  slightly  lobed  on  the  surface.  Under  the  influence,  however,  of 
gravity  or  pressure,  they  deviate  from  the  normal  form,  becoming  pyri- 
forni  when  pendulous,  and  when  confined  in  a  cavity,  becoming  gradually 
moulded  to  its  shape.  Fibrous  tumors  are  usually  surrounded  with  a  cap- 
sule of  connective-tissue,  and  when  cut  into  present  a  basis-substance,  com- 
monly of  a  yellowish  or  bluish-gray  color,  intersected  with  very  numerous 
opaque  white  bands.  These  white  fibres  are  variously  arranged,  some- 
times in  concentric  circles,  sometimes  in  undulating  bundles  which  interlace 
with  each  other,  and  sometimes  again  matted  closely  together,  so  as  to 
appear  to  the  naked  eye  as  a  nearly  uniform,  white,  glistening  mass.  The 
tumors  are  more  or  less  lobed,  and  divided  by  septa  of  areolar  tissue,  the 
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Structure  of  fibrous  tumor.    (Erichsex.)  the  uterus.  (Bennett.) 


vascularity  of  the  growth  being  greatest  in  those  tumors  which  are  most 
loosely  arranged.  Besides  the  characteristic  fibres  seen  in  sections  of  these 
tumors,  there  are  commonly  fusiform  cells  and  nuclei  perceptible ;  and 
elastic  fibres,  plates  or  spicula  of  bone,  and  cartilage,  may  occasionally  be 
found  mingled  with  the  fibrous  tissue.  In  the  uterus,  and  occasionally  in 
other  situations,  the  fibrous  tissue  may  be  so  mixed  with  non-striated  mus- 
cular fibre  as  to  entitle  the  tumor  to  be  called  Fibro-muscidar ;  if  the 
muscular  fibre  be  in  excess,  the  tumor  becomes  a  Myoma  (Virchow),  the 
Muscular  Tumor  of  Vogel.  The  Fihro-cystic  and  Fibro-calcareous  varie- 
ties are  the  result  of  secondary  degeneration,  and  may  occur  in  either  the 
ordinary  fibrous  or  in  the  fibro-muscular  tumor.  In  thv  Jibro-cystic  tumor 
the  cyst  may  be  single,  but  more  frequently  there  are  a  number  of  cysts, 
variously  scattered  through  the  mass;  this  is  well  seen  in  the  disease  of 
the  testicle  to  which  Cooper  gave  the  name  of  "hydatid  testis."  The 
occurrence  of  calcareous  degeneration  in  fibrous  tumors  is  chiefly  seen  in 
those  met  with  in  the  uterus,  and  indicates  a  cessation  of  growth  in  the 
morbid  mass.  Fatty  degeneration  occasionally,  though  rarely,  occurs  in 
fibrous  tumors. 

The  favorite  seats  of  fibrous  tumors  are  the  uterus,  the  nerves  (where 
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they  constitute  the  disease  called  neuroyna),^  the  bones  and  periosteuni 
(especially  about  the  jaws),  the  subcutaneous  areolar  tissue,  that  in  the 
neio-hborhood  of  joints,  the  tendinous  sheaths,  the  testes,  and  the  lobules 
of  the  ear,  when  pierced  in  order  to  wear  earring-s  ;  they  are  also  met  with, 
though  more  rarely,  in  the  breast,  prostate,  subcutaneous  and  subperito- 
neal areolar  tissues,  and  possibly  in  other  localities. 

Fibrous  tumors  are  usually  solitary,  except  in  the  uterus  and  nerves, 
where  they  are  commonly  multiple,  and  may  exist  in  large  numbers. 
They  are  of  slow  growth,  are  indolent,  and  attain  sometimes  a  very  large 
size — weighing  perhaps  over  seventy  pounds  ;  they  may  persist  for  thirty 
years,  or  even  longer.  Sometimes  they  become  cedematous,  and  soften 
internally,  the  outer  part  giving  way  or  sloughing,  and  the  disintegrated 
interior  being  discharged ;  an  irregular  cavity  is  left,  from  which  fungous 
and  bleeding  granulations  may  protrude,  giving  the  part  a  decidedly  can- 
cerous appearance. 

The  diagnosis  of  fibrous  tumors  may  usually  be  made  by  observing 
their  smooth  and  regular  outline  (unless  distorted  by  compression),  their 
uniform  firmness,  their  mobility  (when  in  the  subcutaneous  tissue),  their 
slow  growth  and  painlessness,  and  the  healthy  character  of  the  surround- 
ing tissues.  When  growing  in,  or  connected  Avith,  bones,  the  diagnosis 
from  other  forms  of  tumor  is  often  very  difficult,  and  sometimes  almost 
impossible,  until  after  removal  of  the  growth. 

The  treatment  consists  in  excision,  in  situations  admitting  of  this  opera- 
tion, the  tumor  being  enucleated  from  its  capsule,  if  this  can  be  done,  and 
if  not,  removed  by  careful  dissection.  When  the  tumor  springs  from  bone, 
as  in  cases  of  epulis,  it  is  necessary  to  remove,  with  the  growth,  the  osseous 
surface  to  which  it  is  attached.  Recurrence  is  rare,  except  in  the  case  of 
the  tumors  met  with  in  the  ear,  where  the  growth  presents  some  analogies 
to  the  keloid  seen  in  cicatrices.  Occasionally,  however,  fibroid  tumors 
occur  which  are  truly  malignant,  and  which  resemble  cancerous  growths  in 
every  point  except  their  structure  ;  these  have  indeed  been  called  Fibrous 
Cancers,  but  Ilalignant  Fibroid  Tumor  would  seem  to  be  a  better  name. 

Cartilaginous  Tumors,  or  Enehondromata  (including  Fibro-car- 
tilaginous  and  Mixed  Tumors).'- — The  anatomical  and  chemical  characters 
of  these  growths  are  essentially  those  of  foetal  cartilage.  Enehondromata 
are  commonly  lobulated,  and  (in  parts  unconnected  with  bone)  invested 
with  a  dense  connective-tissue  capsule,  from  which  proceed  septa  which 
divide  the  lobules  from  each  other.  On  section,  these  tumors  present  a 
glistening,  bluish,  or  pinkish-white  appearance,  and  differ  from  other  non- 
malignant  growths  in  that  they  show,  under  the  microscope,  a  considerable 
diversity  of  structure  in  specimens  derived  from  the  same  tumor.  The 
intercellular  substance  has  a  more  or  less  fibrous  appearance,  and  is  often 
so  markedly  fibrous  as  to  render  the  name  Fibro-cartilaginoiis  appropriate. 
The  cells  vary  greatly  in  number,  size,  shape,  and  mode  of  arrangement, 
and  are  sometimes  so  fused  with  the  basis-substance  that  the  nuclei  alone 
are  perceptible.  The  nuclei  themselves  vary  in  different  specimens,  occa- 
sionally seeming  shrivelled,  or  containing  oil  globules,  or  having  a  granular 
appearance. 

Cartilaginous  tumors  are  commonly  hard  and  resisting,  though  some- 
times soft  and  compressible ;  they  are  always  elastic.  They  interfere  but 
little  with  surrounding  structures,  which  remain  healthy,  though  displaced 

*  Or       false  neuroma.    (See  Chap.  XXVIII.) 

2  The  "  loose  cartilages''  met  with  in  joints  present  certain  analogies  to  enehondro- 
mata, but  will  be  more  conveniently  considered  in  another  part  of  the  volume. 
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by  the  gTowing-  mass ;  if  the  part  be  exposed  to  friction,  a  bursa  some- 
times forms  over  the  prominent  part  of  the  tumor.  Enchondromata  usually 
occur  at  an  early  period  of  life. 

These  tumors  are  most  frequently  seen  in  connection  with  bones  (when 
they  may  grow  beneath  the  periosteum,  or  in  the  medullary  cavity),  but  also 
occur  in  or  near  the  parotid  gland,  in  the  testis  or  mamma,  and  occasionally 
in  other  localities.    Their  rate  of  increase,  and  the  size  to  which  they  may 


Fig.  227. 


Fig.  228. 


Structui  I 


hKlCHSE.V.) 


Large  enchoudronia  of  soapula. 

As  a  result  of  des'enera- 
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attain,  are  both  extremely  variable ;  Paget 
mentions  a  cartilaginous  tumor  which,  after 
four  years,  was  but  half  an  inch  long ;  and 
another  which,  in  three  months,  occupied 
nearly  the  whole  length  of  the  thigh,  and  was 
as  large  around  as  a  man's  chest. 

The  principal  changes  which  occur  in  en- 
chondromata, are  ossification  and  degenerative 
liquefaction.  Ossification  may  take  place  in 
the  older  portion  of  a  tumor,  while  the  rest  is 
still  growing,  or  may  occur  in  the  form  of  de- 
tached bony  nodules  scattered  through  the  mass, 
tion,  or  possibly  of  arrested  development,  a  honey-like  or  jelly-like  fluid 
is  often  found  in  one  or  more  parts  of  an  enchondroma,  giving  a  soft  and 
fluctuating  character  to  the  tumor.  As  the  result  of  inflammation  and 
ulceration,  an  enchondroma  may  protrude 
and  slough,  leaving  a  large  suppurating 
and  offensive  cavity,  and  death  may  occur 
from  exhaustion  under  these  circumstances. 

A  large  proportion  of  the  so-call(!d 
Mixed  Tumors  contain  cartilage  as  one 
element  of  their  structure.  Thus,  nodules 
of  cartilage  may  occur  in  fibro-cellular 
tumors,  and,  on  the  other  hand,  enchon- 
dromata may  contain  cysts,  glandular 
tissue,  or  myeloid  structure — and  may 
even  be  apparently  mingled  with  ence- 
phaloid,  in  the  same  general  mass. 

Cartilaginous  tumors  are  usually  solitary,  except  when  occurring  in  the 
bones  of  the  hands,  where  they  are  commonly  multiple.  The  bones  most 
frequently  affected,  after  those  of  the  hand,  are  the  femur  and  tibia,  and, 
next  to  these,  the  humerus,  ribs,  pelvis,  and  last  phalanx  of  the  great  toe — 
though  enchondromata  have  been  occasionally  seen  in  almost  every  bone  of 
the  body.    When  growing  near  the  articular  extremity  of  a  long  bone,  a 
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cartilaginous  tumor  is  usually  seated  between  the  periosteum  and  bone, 
.STadually  eroding  the  wall  of  the  latter,  and  involving  it  in  its  own  mass. 
The  articular  extremity  itself  is  probably  never  involved.  Enchondromata 
in  the  middle  of  the  shaft  of  a  long  bone  are  rare,  and,  wh(ui  met  with, 
commonly  grow  both  externally  and  internally,  the  bone  wall  finally  yield- 
ing, and  the  tumors  coalescing.  In  the  hand,  enchondromata  arise  within 
the  bone,  the  walls  of  which  they  gradually  expand ;  but  in  the  rare  cases 
of  single  enchondromata  in  this  situation,  the  tumors  are  subperiosteal,  as 
in  the  long  bones. 

The  diagnosis  may  usually  be  made  by  observing  the  various  characters 
which  have  been  described  as  belonging  to  the  enchondroma,  especially  its 
hardness  combined  with  elasticity  ;  but  when  occurring  in  certain  situations, 
as  within  the  jaw,  the  diagnosis  from  other  innocent  tumors  may  be  im- 
possible until  after  excision. 

The  treatment  of  cartilaginous  tumors  consists  in  removal  of  the  growth 
by  enucleation,  dissection,  excision,  or  amputation,  according  to  the  locality 
and  other  circumstances  of  each  particular  case.  Enchondromata  rarely 
recur  after  removal,  though  they  may  do  so  when  of  a  soft  and  rudimen- 
tary structure;  when  mixed  with  cancer,  the  latter  affection  runs  its  course 
independently.  A  case  has  been  recorded  by  Moore,  in  which  a  pure  en- 
chondroma gave  rise  to  secondary  deposits  in  the  lungs 
Fig.  230.  by  a  process  analogous  to  embolism. 

Osseous  Tumors  and  Outgrowths;  Exos- 
toses—  Osseous  Tumors  are  very  rare  except  in  con- 
nection with  bone,  and  may  be  defined,  in  the  words 
of  Paget,  as  exostoses  or  bony  outgrowths,  "whose 

Fig.  231. 


Ivoiy-like  exostoses  of  the  skuU.  (Mn.LEu.) 

base  of  attachment  to  the  original  bone  is  defined,  and 
grows,  if  at  all,  at  a  less  rate  than  its  outstanding 
mass."  Osseous  tumors  consist  solely  of  pure  bone; 
they  may  arise  from  the  ossification  of  cartilage,  or  may 
be  developed,  as  normal  bone,  from  the  periosteum  or 
other  fibrous  tissue.  They  are  usually  solitary,  and 
when  multiple  are  often  symmetrical  and  hereditary. 
Two  varieties  of  bony  tumor  may  be  recognized,  the 
cancellous  (consisting  of  a  thin  layer  of  compact  sub- 
stance, with  cancellated  structure  and  marrow  internally),  and  the  com- 
pact, hard,  or  ivory-like,  bony  tumors,  which  consist,  as  their  name  implies, 
of  hard  and  solid  bone. 

The  cancellous  tumors  usually  constitute  the  ultimate  stage  of  the  carti- 
laginous tumors  already  described ;  they  are  indolent,  and  when  thoroughly 


CanceUous  exostosis, 
growing  from  the  low- 
er part  of  the  femur. 
(Druitt.) 
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ossified  rarely  grow ;  they  are  situated  outside  of  the  bones  with  which 
they  arc  connected,  and  in  suitable  cases  may  be  treated  by  excision.  A 
favorite  locality  of  this  form  of  bony  tumor  is  the  last  phalanx  of  the  great 
toe,  where  it  grows  from  the  inner  margin  of  the  bone,  lifting  up  the  nail 
and  causing  troublesome  ulceration  of  the  skin ;  it  is  very  seldom  that  any 
but  the  great  toe  is  affected.  The  treatment  consists  in  excision,  taking 
care  to  remove,  with  the  growth,  the  bony  surface  from  which  it  springs. 
Birkett  has  recorded  a  remarkable  case  of  cancellous  exostosis  of  the  frontal 
bone. 

The  ivory-like  bony  tumors  are  rare,  except  in  connection  with  the 
cranial  bones  (Fig.  231),  where  they  maybe  small,  superficial,  and  per- 
haps pedunculated,  or  may  originate  in  the  diploe  or  frontal  sinus, ^  etc., 
where  they  may  grow  both  inwardly  and  outwardly,  in  the  form  of  large 
nodulated  masses,  involving  the  orbit,  causing  protrusion  of  the  eyes  and 
great  deformity,  and  perhaps  inducing  fatal  compression  of  the  brain.  For 
the  superficial  variety,  excision  may  occasionally  be  attempted,  though  the 
operation  is  sometimes  rendered  impossible  by  the  hai'dness  of  the  tumor. 
For  the  deep  orbital  growths,  attempts  at  excision  are  not  to  be  recom- 
mended, but  as  a  cure  has  sometimes  followed  necrosis  and  spontaneous 
separation  of  the  mass,  it  may  be  proper  to  expose  the  most  prominent 
part  of  the  tumor,  and  apply  nitric  acid  or  caustic  potassa,  as  recommended 
by  Stanley,  in  hope  of  inducing  exfoliation. 

Those  exostoses  Avhich  are  not  pedunculated,  and  which,  therefore,  are 
properly  called  Outgrowths  (Osteomata),  in  contradistinction  to  osseous 
tumors,  do  not,  as  a  rule,  admit  of  removal.  A  favorite  seat  of  these 
growths  is  in  the  superior  maxillary  bones,  whence  they  may  spread  to 
other  bones  of  the  face,  causing  great  deformity,  or  even  death,  hy  inter- 
ference with  the  brain.  If  limited  to  the  jaw,  and  to  one  side,  excision 
of  the  bone  might  be  properly  tried;  but  if  bilateral,  or  involving  neigh- 
boring parts,  no  operation  should  be  attempted,  except,  perhaps,  the  appli- 
cation of  caustics,  as  in  the  frontal  and  orbital  growths  already  referred  to. 

Glandular  Tumors  These,  which  are  also  called  Adenomata,  or 

Adenoid  Tumors,  are  such  as  in  their  structure  resemble  the  normal 
glands,  whether  the  secreting,  lymphatic,  or  ductless  glands.  The  prin- 
cipal localities  of  adenoid  tumors  are  in  or  near  the  mammary,  the  pros- 
tate, the  thyroid,  the  labial,  and  the  lymphatic  glands,  though  they  also 
occur  in  the  parotid,  sebaceous,  and  sudoriferous  glands.  Glandular  struc- 
ture, moreover,  forms  an  important  part  of  the  submucous  fibro-cellular 
tumors  which  constitute  mucous  polypi,  as  well  as  of  the  complex  ovarian 
cysts.  The  mammary  and  probably  some  other  glandular  tumors,  some- 
times appear  to  originate  as  proliferous  cysts,  which  become  solid  by  the 
extension  of  intra-cystic  growths. 

Glandular  tumors  have  usually  a  regularly  curved  outline,  are  some- 
what lobulated,  and  may  be  flattened  by  pressure.  They  have  commonly 
a  distinct  investing  capsule  of  connective  tissue,  and  are  but  slightly  vas- 
cular. On  section,  they  appear  of  a  gray  or  yellowish-white  hue,  of  vari- 
able density  and  elasticity,  and  are  frequently  intermingled  with  cysts. 

'  According  to  Dolbeau  and  others,  many  of  tliese  ivory-like  tumors  originate  in 
the  mucous  membrane  of  the  nasal  fossa;  and  other  cavities  of  the  face  ;  their  attach- 
ments to  surrounding  parts  are  then  very  slight,  and  their  enucleation  comparatively 
easy.  (See  a  Critical  Review  by  Rendu,  in  the  Arc/tires  Geiierales  de  Medecine  for 
August,  1870.)  Colignon  reports  a  case  in  which  such  a  growth  was  successfully 
removed  by  Demarquay  from  the  maxillary  sinus.  (Gaz.  Med.  de  Paris,  21  Fev. 
1874.) 
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The  labial  and  parotid  adenomata  may  also  contain  nodules  of  cartilage  or 
bone.    Their  growth  is  extremely  variable,  and,  though  usually  indolent, 

glandular  tumors,  especially 
of  the  breast,  are  occasionally 
the  seat  of  great  pain.  They 
occasionally  disappear  by  ab- 
sorption :  thus  a  mammary 
adenoma  may  be  entirely  re- 
moved without  operation, 
upon  the  restoration  of  the 
suspended  functions  of  the 
mammary  gland  itself,  or  of 
the  uterus. 

The  treatment  consists  in 
the  use  of  pressure,  with  the 
application  of  sorbefacients, 
and,  when  these  fail,  in  ex- 
cision, which  can  usually  be 
readily  effected  by  enucleation.  The  interstitial  injection  of  alcohol  is 
recommended  by  Schwalbe,  of  Weinheim. 

Lymphoid  Tumors  This  name  is  used  by  Prof.  Turner  as  equiva- 
lent to  the  Lymphoma  of  Virehow,  "to  express  those  new  formations 
Avhich,  in  their  essential  structure,  are  composed  of  corpuscles  like  the 
round,  pale  corpuscles  that  form  the  characteristic  cell-elements  of  the 

Fig.  233. 


Adenoma  of  the  mamma.    X  -^OO-  (RrNDPt.EiscH.) 


Lymphoma. — a,  a  thin  section  of  a  lymphomatous  tumor  of  the  mediastinum,  b,  a  similar  section, 
from  which  most  of  the  cells  have  been  removed  by  peucillin<,',  so  as  to  show  the  reticulated  net^ 
work,  and  the  nuclei  in  its  angles.  This  network  is  much  more  marked  than  that  often  met  with. 
X  200.  (Gkeen.) 

lymphatic  glands."  In  many  cases  these  lymphoid  tumors  occur  in  parts 
where  lymphatic  glands  are  known  to  exist,  but  in  other  instances  they 
have  been  met  with  as  entirely  independent  formations.  Thev  are  fre- 
quently multiple.  They  have  been  observed  by  Virehow  in  the  liver  and 
kidney,  by  Church  in  the  mesentery  and  extra-peritoneal  tissue,  and  by 
Murchison  in  all  these  organs,  as  well  as  in  the  intestine  and  heart.  The 
treatment  recommended  by  Billroth  and  Czerny  is  the  use  of  arsenic 
both  internally  and  by  parenchymatous  injection  ;  excision  is  occasionallv 
justifiable. 

Vascular  or  Erectile  Tumors  (Angeiomata)  are  of  most  fre- 
quent occurrence  in  the  skin  and  subcutaneous  tissue,  though  they  may 
also  be  found  in  any  structure  which  is  itscilf  vascular.  They  are  subdi- 
vided, according  to  their  structure,  into  the  capillary,  arterial,  and  venous 
va.scular  tumors.    The  arterial  variety  constitutes  the  disease  known  as 
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Aneurism  by  Anastomosis,  while  the  capillary  and  venous  vascular  tumors 
are  what  are  commonly  desig'nated  as  Nsevi.  The  diagnosis  and  treat- 
ment of  these  att'ections  will  be  considered  in  the  chapter  on  diseases  of 
the  Vascular  System  Lyviphatic  Vascular  Tumors,  erectile,  and  usu- 
ally congenital,  have  been  occasionally  described.  They  closely  resemble 
some  of  the  venous  vascular  tumors,  but  contain  a  fluid  resembling  lymph, 
instead  of  blood. 

Papillary  Tumors  (Papillomata)  resemble  in  structure  the  ordi- 
nary papilla;  of  the  cutaneous  and  mucous  tissues.  They  occur  in  the 
skin  where  they  form  the  common  cutaneous  warts,  and  some  of  the  so- 
called  horns,  met  with  chiefly  about  the  face  and  head ;  and  in  the  mucous 
membranes,  where  the  papillary  structures  may  occur  in  connection  with 
fibro-cellular  growths,  in  the  form  of  mucous  polypi,  may  be  scattered  over 
a  considerable  extent  of  surface,  giving  the  part  a  villous  appearance,  or 
may  be  aggregated  into  distinct  tumors ;  the  mucous  membranes  chiefly 
affected  are  those  of  the  lar3nix,  colon,  rectum,  bladder,  and  urethra.  I 
have  seen  a  well-marked  papilloma  of  the  tongue  in  a  boy,  the  affection 
being  attributed  to  the  patient's  habit  of  smoking  stumps  of  segars  which 
he  picked  up  in  the  street.  According  to  R.  W.  Taylor,  the  warty  form 
of  lingual  ichthyosis  is  a  true  papilloma.  Finally,  papillary  growths  may 
occur  in  serous  tissues,  particularly  the  arachnoid ;  the  Pacchionian  bodies 
are,  according  to  Von  Luschka,  merely  enlargements  of  the  villi  normally 
existing  in  this  part.  The  papillary  tumors,  above  referred  to,  are  of  a 
non-malignant  character,  and  must  not  be  confounded  with  Villous  Cancer, 
which  will  be  referred  to  presently.  The  treatment  of  papillomata  consists 
in  excision,  ligation,  or  the  application  of  caustics,  according  to  the  size 
and  situation  of  the  growths. 

Neuralgic  Tumors  This  is  a  group  embracing  such  tumors  as  are, 

without  any  peceptible  reason,  the  seat  of  intense  neuralgic  pain.  They 
are  usually  fibrous  or  fibro-cellular  in  structure,  though  adipose,  fibro-cai'ti- 
laginous,  or  even  glandular  tumors  may  occasionally  be  similarly  affected. 


Fig.  234. 


Painful  subcutaaeous  tubercle  on  the  forearm.  (Smith.) 


The  Painful  Subcutaneous  Tumor  or  Tubercle,  which  is  the  most  com- 
mon of  the  neuralgic  tumors,  is  usually  seen  on  the  limbs,  particularly  the 
lower,  but  occasionally  on  the  face  or  trunk.  It  is  rarely  more  than  half 
an  inch  in  diameter,  has  a  round  shape,  and  is  firiB,  tense,  and  elastic.  It 
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is  usually  single,  and  is  much  more  common  in  women  than  in  men — in 
both  respects  differing  from  the  ordinary  neuroma,  which  is  frequently 
multiple,  and  is  oftenest  seen  in  the  male  sex.  The  painful  subcutaneous 
tubercle  is  an  affection  of  adult  life. 

In  many  instances,  the  most  careful  dissection  has  failed  to  show  any 
connection  between  these  tumors  and  nerve-fibres,  though  it  is  believed  by 
many  writers  that  the  painful  subcutaneous  tubercle  is  really  a  "true  neu- 
roma" (see  Chap.  XXVIII.),  containing  an  excessive  formation  of  nervous 
elements.^ 

The  so-called  "irritable  tumor  of  the  breast"  is  properly  termed  a  neu- 
ralgic tumor,  being,  indeed,  often  really  a  painful  subcutaneous  tubercle, 
though  occasionally  a  simple  adenoma. 

The  pain  in  all  of  these  cases  is  of  a  paroxysmal  character,  and  is  often 
compared  to  an  electric  shock.  During  the  paroxysm,  the  tumor  itself 
commonh^^  becomes  sensitive  and  swollen. 

The  treatmerit  consists  in  excision,  which  operation  may  be  expected  to 
afford  permanent  relief.  As  a  palliative  measure,  circumferential  pressure, 
with  a  ring  placed  around  the  tumor,  may  be  occasionally  resorted  to  with 
advantage. 

Pulsating  Tumors. — These  are  such  as  have  a  pulsation,  due  to  the 
state  of  the  bloodvessels  in  the  tumor  itself,  independently  of  its  proximity 
to  a  large  vessel.  The  pulsating  tumors  are  the  arterial  vascular  (aneu- 
rism by  anastomosis),  the  myeloid,  and  the  encephaloid — the  two  latter 
pulsating  only  when  the  tumors  are  partially  surrounded  by  bone.  The 
chief  interest  pertaining  to  pulsating  tumors  is  the  liability  of  mistaking 
them  for  aneurisms,  an  error  which  has  occasionally  been  committed  by 
the  most  distinguished  surgeons. 

Floating  Tumors  are  tumors  felt  in  the  abdomen,  which  change  their 
place  and  float  away,  as  it  were,  under  the  surgeon's  manipulations..  They 
consist  in  some  cases  of  movable  kidneys,  but  are  probably  sometimes 
loosely-attached  ovarian  cysts,  portions  of  thickened  omentum,  etc.,  or  even 
fecal  accumulations. 

Phantom  Tumor  is  the  name  given  to  an  apparent  tumor  which 
vanishes  spontaneously,  and  which  usually  consists  of  a  partialh'"  and 
spasmodically  contracted  muscle.  In  other  cases  an  accumulation  of  gas, 
or  a  thickened  or  fatty  omentum,  has  been  known  to  simulate  an  ovarian 
tumor,  and  laparotomy  has  actually  been  performed  under  these  circum- 
stances. The  usual  seat  of  phantom  tumors  is  in  the  abdomen,  though 
they  are  occasionally  seen  in  other  localities. 

Semi-Malignant  or  Recurrent  Tumors. 

Recurrent  Fibroid  Tumors — It  has  been  remarked,  in  describing 
almost  each  form  of  non-malignant  tumor,  that  under  certain  circumstances 
it  may  recur  after  removal,  and  occasionally  with  such  persistence  as  to 
make  the  tumor  clinically  malignant.  There  is  one  common  characteristic 
of  all  these  recurrent  tumors,  and  that  is  the  rudimentary  or  embryonic 
state  of  their  component  tissues:  thus  the  majority  (which  belong  to  the 
fibro-cellular  and  fibrous  varieties  of  tumor,  and  are  hence  called  by  Paget 

'  See  Labb6  and  Legros,  in  Journal  de  VAnatonde,  de  la  Phmioloqie,  etc.,  t.  vii. 
(1870),  p.  171.  • 
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the  Becurrent  Fibroid)  contain  a  large  number  of  elongated,  caudate,  or 
spindle-shaped  cells,  like  the  granulation  or  fibro-plastic  cells,  and  corre- 
spond to  what  Virchow  calls  the  ''Spindle-celled  Sai^coma.^^ 


Fig.  235.  Fig.  236. 


Recurrent  fibroid  tumor,  or  spindle-ceUed  Recurrent  fibroid  tumor  of  thigh  (spindle- 

sarcoma.    (Green.)  ceUed  sarcoma)   containing  a  large  cyst. 

(From  a  patient  iu  the  University  Hospital.) 

These  recurrent  tumors  dilFer  in  general  character  from  the  non-recur- 
rent growths  of  the  same  varieties,  in  being  softer  and  more  friable,  rather 
more  juicy,  and  somewhat  more  glistening  on  section.  Under  the  micro- 
scope they  exhibit  a  large  proportion  of  cells,  and  fewer  formed  fibres, 
Avith  large  and  often  free  nuclei  and  nucleoli. 

Under  the  name  of  Fihro-nucleated  Tumor,  is  described  by  Bennett  a 
form  of  recurrent  tumor  which  is  very  analogous  to  the  recurrent  fibroid 
of  Paget,  and  which,  under  the  microscope,  exhibits  filaments,  with  elon- 
gated, oval,  nucleolated  nuclei. 

The  treatment  of  recurrent  fibroid  tumors  consists  in  excision,  which 
may  be  repeated  as  often  as  the  tumor  reappears.  A  permanent  cure  is 
occasionally  obtained  after  repeated  removals,  though  more  often  the  patient 
ultimately  dies  from  exhaustion  caused  by  the  ulceration  of  the  tumor,  which 
commonly  returns  with  a  shorter  interval  after  each  operation.  Esmarch 
is  said  to  have  prevented  the  redevelopment  of  recurrent  tumors  by  the 
administration  of  large  doses  of  iodide  of  potassium. 

Myeloid  Tumors  are  such  as  in  their  microscopic  characters  resemble 
foetal  marrow.  The  characteristic  myeloid  cells  are  round,  or  irregularly 
oval,  clear,  or  slightly  granular,  from  j^^^^  to  of  an  inch  in  diameter, 
and  containing  from  two  to  ten,  or  even  more,  nucleolated  nuclei.  Beside 
these,  there  may  be  free  nuclei,  and  lance-shaped,  caudate,  or  spindle-shaped 
{fibro-plastic)  cells,  whence  the  name  sometimes  used  of  Fibro-plastic 
Tumor,  though  this  is  more  appropriate  to  the  recurrent  fibroid  variety. 

These  tumors  are  rarely  found  except  in  the  bones,  where  they  usually 
occur  as  internal  growths.  When  not  so  situated,  they  have  commonly  a 
firm,  fleshy  feel,  but  are  occasionally  soft  and  easily  broken.  On  section, 
33 
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they  have  a  yellow  or  gray,  glistening  appearance,  marked  with  spots  of 
redness,  which  do  not  seem  to  depend  upon  their  vascularity.  They  not 
unfrequently  contain  cysts,  and  are  often  partially  ossified.  Myeloid  tumors 
commonly  originate  in  early  adult  life,  and  are  usually  single,  of  slow 
growth,  and  indolent;  the  surrounding  structures  are,  as  a  rule,  healthy, 
though  perhaps  greatly  distended  and  displaced. 


Fig.  237. 


"  Giant-celled  sarcoma,"  or  myeloid  tumor,    a  points  to  a  part  where  cysts  were  being  formed  by  the 
softening  of  the  tissue  of  the  tumor;  6,  to  a  focus  of  ossification.  (Billroth.) 

The  diagnosis  from  purely  non-malignant  tumors  of  bone  is  rarely  pos- 
sible before  operation;  when  seated  on  the  surface  of  a  jaw  (almost  the 
only  locality  in  which  it  occurs  externally),  a  myeloid  may  perhaps  be 
distinguished  from  a  fibrous  tumor  by  its  greater  softness  and  elasticity. 

The  treatment  consists  in  excision  (with  the  surface  of  bone  from  which 
it  grows),  or,  in  the  long  bones,  in  amputation  at  a  higher  point  ;^  as  a 
rule,  recurrence  is  not  as  much  to  be  feared  as  with  the  other  tumors  of 
this  class,  provided  that  early  extirpation  has  been  resorted  to.  Secondary 
myeloid  tumors  have,  however,  occasionally  been  met  with  in  the  lymphatic 
glands  and  in  the  lungs.  Those  tumors  which  present  calcareous  or  osseous 
nodules  are  considered  by  S.  W.  Gross  to  be  more  malignant  than  others, 
and  he  suggests  that  the  mineral  salts  contained  in  these  nodules  may  act 
as  carriers  of  the  infecting  material  which  produces  the  secondary  growths. 

Sarcoma — This  term  is  used  by  Virchow  and  other  German  patholo- 
gists to  designate  a  group  of  tumors  which  possess  an  analogy  "not  only 
with  granulations,  but  also  with  true  flesh  of  recent  formation,  or  in  pro- 
cess of  development."  (Virchow,  Pa,th.  des  Tuweitrs,  trad,  par  Aronssohn, 
t.  ii.,  p.  183.)  Connective-tissue  tumors  "become,  under  certain  circum- 
stances, richer  in  cells,  and  enlarge,  whilst  their  interstitial  connective  tissue 
becomes  more  succulent,  nay,  in  many  cases  disappears  so  completely,  that 
at  last  scarcely  anything  but  cellular  elements  remain.  This  is  the  kind  of 
tumor  which  ....  ought  to  be  designated  by  the  old  name  of  sarcoma." 

'  Successful  cases  of  excision  of  the  lower  ends  of  the  ulna  and  radius  for  myeloid 
tumors  of  those  parts  have  been  reported  by  Lucas  and  Morris. 
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(Virchow,  Cellular  Pathology,  Chance's  edit.,  p.  486.)    The  following-  are 

Yirchow's  subdivisions  of  sarcomata,  according- to  their  cellular  structure:  

(a)  Beticulo-cellida?-  Sarcoma;  like  the  typical  connective-tissue  (fibro- 
cellular)  tumor,  but  with  a  larg-er  proportion  of  cells. 


(b)  Spindle-celled  Sarcoma;  containing  fusiform  or  fibro-plastic  cells ; 
corresponds  with  fihro-plastic ,  recurrent  fibroid,  and  fibro-nucleated 
tumors.  Cells  often  arranged  in  lamellae,  bundles,  or  trabecular  (lamellar, 
fasciculate,  and  trabecular  sarcomata). 

(c)  Globo-cellular  or  Round-celled  Sarcoma;  often  mistaken  for  medul- 
lary cancer,  but  can  be  distinguished  by  observing  that  the  cells  of  the  sar- 
coma are  in  constant  relation  with  the  intercellular  substance,  whereas  the 
cancer  cells  are  intimately  connected  with  other  cells  alone. 

Glioma  is  a  variety  of  round-celled  sarcoma,  originating  in  the  neuroglia 
or  delicate  connective  tissue  of  the  brain,  auditory  nerve,  or  I'etina.  Under 
the  microscope,  the  tumor  is  found  to  consist  of  round  or  oval,  and  some- 
times caudate  or  stellate,  corpuscles,  with  a  greater  or  less  amount  of  a 
faintly  fibrillated  stroma.  These  tumors  occur  in  the  outer  layers  of  the 
retina,  in  very  young  children,  and,  as  they  grow,  cause  increased  intra- 
ocular tension.  They  may  prove  fatal  by  extending  backwards  within 
the  cranium.  Complete  and  early  extirpation  of  the  eyeball  is  the  only 
treatment  to  be  recommended,  though  even  this  will  not  always  prove 
successful. 

{d)  Colossal  or  Gigantic-celled  Sarcoma;  contains  very  large  cells, 
with  numerous  nucleolated  nuclei;  corresponds  with  the  myeloid  or  myelo- 
plaxic  tumor. 

Billroth  also  describes  an  alveolar  sarcoma,  in  which  the  cells  are 
grouped  in  alveoli,  the  microscopic  appearances  of  the  growth  thus  closely 
resembling  those  of  carcinoma  ;  and  a  pigmentary  or  melanotic  sarcoma, 
in  which  the  cells  contain  pigment  matter.  Butlin  describes  also  a  lympho- 
sarcoma (resembling  the  lymphoma) ;  a  plexiform  sarcoma  or  cylindroma 
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(a  variety  of  round-celled  sarcoma);  mixed-celled  sarcoma;  ?k  nest-celled 
sarcoma,  psammoma,  and  pearl-tumor  (associated  forms  of  sarcoma  which 
he  is  disposed  to  consider  of  endothelial  origin,  and  for  which  he  suggests 
the  name  of  endothelioma);  a  hemorrhagic  sarcoma;  and  a  myxosar- 
coma or  net-celled  sarcoma. 


Fig.  239. 


Alveolar  sarcoma.  (Billroth.) 


If  in  portions  of  a  sarcoma  the  process  of  cell-development  is  so  rapidly 
carried  on  that  no  intercellular  substance  is  formed,  those  portions  become 

cancerous,  and  a  mixed  variety 
of  tumor  results,  which  might 
properly  be  called  Carcinoma- 
tous Sarcoma. 

The  intercellular  substance  in 
sarcomata  usually  contains  albu- 
men, casein,  or  mucin  (whence 
another  subdivision  might  be 
made  into  albuminous,  caseous, 
and  mucous  sarcomata),  and, 
under  the  microscope,  appears 
homogeneous,  granular,  or  fibril- 
lar. 

Finally,  sarcomata  are  distin- 
guished by  the  vascularity  upon 
which  depends  their  characteris- 
tic succulence.  They  are  often 
the  seat  of  parenchymatous  ex- 
travasations, these  ^'hemor- 
rhagic infarctus''''  sometimes 
giving  rise  to  new  productions 
of  pigment  matter.  The  treat- 
ment of  the  sarcoma  consists  in 
excision,  but  the  growth  almost 
invariably  recurs,  and  ultimately 
leads  to  a  fatal  termination. 
For  further  information  upon 
the  subject  of  sarcomata,  the 
reader  is  referred  to  the  nine- 
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teenth  lecture  of  Virchow's  work  on  Tumors,  from  which  this  account  has 
been  principally  taken,  and  to  Mr.  Butlin's  excellent  article  in  the  fourth 
volume  of  the  International  Encyclopaedia  of  Sui^gery. 

Malignant  Tumors. 

The  division  of  tumors  into  malig-nant  and  non-malig-nant  is,  as  has  been 
already  observed,  not  perfectly  satisfactory;  for  some  of  those  which,  from 
their  structure,  we  should  class  as  benignant  growths,  are  in  their  clinical 
characters  almost,  if  not  quite,  as  malignant  as  some  of  those  to  which  we 
apply  the  latter  name.  A  Recurrent  Fibroid  may,  for  instance,  run  a 
more  malignant  course  than  an  Epithelioma.  The  term  Malignant  Tumor 
is  used  by  Paget,  Moore,  Pemberton,  and  other  writers,  as  synonymous 
with  Cancer,  and  Epithelioma  is  by  them  considered  to  be  merely  a 
variety  of  cancerous  disease.  It  is,  however,  upon  the  whole,  better,  I 
think,  to  separate  epithelioma  from  cancer  or  carcinoma  (from  which,  in- 
deed, it  differs  in  a  good  many  points),  though  its  clinical  characters  are 
such  as  to  make  it  convenient  to  retain  it  among  malignant  tumors. 

Cancer  or  Carcinoma  There  are  two  principal  forms  of  cancer,  the 

hard  or  scirrhous,  and  the  soft  or  medullary — the  terms  melanoid,  hsema- 
toid,  etc.,  being  applicable  to  varieties  of  these,  rather  than  to  distinct  and 
independent  forms  of  cancer.  Hard  and  soft  cancer  may  coexist  in  the 
same  patient,  and  even  in  the  same  tumor ;  but  they  are  not  interchangea- 
ble— that  is  to  say,  a  mass  of  scirrhous  tissue  never  becomes  medullary, 
nor  vice  versa. 

1.  Scirrhus,  or  Scirrhous  Cancer,  is  the  most  common  form  of 
cancer,  and  is  more  frequently  seen  in  the  female  breast  than  in  any  other 
locality,  though  it  also  occurs  in  lymphatic  glands,  skin,  muscle,  and  bone ; 
in  the  tongue,  tonsils,  intestinal  canal,  lungs,  liver,  eye,  testis,  ovary, 
uterus,  etc.  Scirrhus  is  more  frequent  in  Avomen  than  in  men,  and  occurs 
more  often  in  persons  between  forty-five  and  fifty  years  of  age,  than  at  any 
other  period  of  life ;  it  is  rarely  if  ever  seen  in  childhood.  It  is  usually  sup- 
posed that  the  development  of  scirrhous  cancer  is  in  some  way  connected 
with  the  cessation  of  the  menstrual  flow,  but  statistics  do  not  support  such 
a  view.  Scirrhus  is  sometimes  predisposed  to  by  inheritance,  and  its  devel- 
opment is  sometimes  directly  traceable  to  the  reception  of  an  injury,  or 
other  local  cause.  It  appears  to  be  proportionally  more  common  among 
married  than  among  single  women.  Scirrhus  usually  occurs  in  persons 
who  are  otherwise  healthy,  and  is  at  first  unattended  with  much  pain  ; 
so  that  it  may  frequently  exist  for  some  time  before  its  presence  is  dis- 
covered. 

Course. — Scirrhus  originates  as  a  small  nodule,  and  grows  with  very 
variable  rapidity  in  different  patients,  or  even  at  different  times  in  the  same 
patient.  Scirrhus  is  infiltrated^  among  the  tissues  in  which  it  occurs,  and 
increases  in  size  by  gradually  involving  the  surrounding  structure.  Even 
when  to  the  naked  eye,  and  to  the  touch,  the  parts  around  a  scirrhous 
tumor  appear  quite  healthy,  the  microscope  may  reveal  the  presence  of  can- 
cer elements,  so  that  scirrhus  is  said  to  be  often  surrounded  with  a  halo  of 
cancerous  matter. 

In  its  first  stage,  a  scirrhous  tumor  is,  as  has  been  said,  very  small ;  indeed, 

1  Cnlliugvvorth  has,  however,  reported  a  remarkable  case  of  mammary  scirrhus, 
which  was  completely  surrounded  by  a  distinct  fibrous  capsule.  A  case  of  encapsu- 
lated scirrhus  has  also  been  recorded  by  Wheeler,  of  Dublin. 
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it  sometimes  renders  the  part  in  which  it  occurs  smaller  than  normal,  by 
inducing-  contraction  of  the  neighboring;  tissue.  Even  in  its  earliest  stage, 
however,  scirrhus  has  usually  its  characteristic  hardness,  a  peculiarity 
which  is  so  marked  as  to  have  given  the  disease  its  name.    As  a  scirrhous 


Fig.  241. 


Fig.  242. 


1 


Section  of  scirrhous  breast,  sliowiiig 
retraction  of  the  nipple.  (Liston.) 


Scirrhus  of  breast,  in  stage  of  ulceration.    (From  a  patient 
in  the  Episcopal  Hospital,) 


tumor  grows, it  becomes  pain- 
ful, the  pain  commonly  being 
of  a  lancinating,  "  electric" 
character.  Though  the 
growth  is  in  itself  not  sen- 
sitive to  the  touch,  the  pain 
in  the  tumor  is  aggravated 
by  handling.  As  the  scir- 
rhous mass  in  its  growth  approaches  the  skin,  the  latter  becomes  adherent, 
the  shortening  of  various  subcutaneous  fibres  giving  a  dimpled  or  jntted, 
somewhat  brawny  or  lardaceous  (Fig.  243)  appearance  to  the  part,  and, 
in  the  case  of  the  breast,  inducing  retraction  of  the  nipple.  After  a  time, 
ulceration  occurs,  either  (1)  superficially,  when  the  adherent  skin,  having 
become  infiltrated  and  congested,  becomes  excoriated  or  cracked,  a  small, 
superficial,  indolent  ulcer  resulting  (Fig.  242) ;  or  (2)  as  the  result  of  dis- 
integration of  the  cancerous  tissue  at  a  deeper  point,  when  a  yellowish- 
gray  mass,  consisting  of  cancerous  debris  with  ill-formed  pus,  woi'ks  its 
way,  abscess-like,  to  the  surface,  and  is  evacuated,  leaving  an  excavated 
ulcer,  which  constantly  enlarges  as  the  cancer  itself  grows,  and  continues 
to  discharge  an  ichorous  and  offensive  fluid,  which  often  excoriates  the 
neighboring  parts.  The  latter  form  of  ulceration  has  certain  features,  such 
as  elevated,  knobbed,  and  everted  edges,  a  hard  and  nodular  base,  cancer- 
ous walls,  and  a  peculiarly  off"ensive  discharge,  which,  when  combined, 
serve  to  characterize  the  so-called  Cancerous  Ulcer  (Fig.  243).  The 
ulceration  of  a  scirrhous  tumor  may  persist  for  a  long  time,  and  even  cica- 
trization may  occasionally  occur,  the  cicatrix  being  thin,  red  or  livid,  with 
an  irregular  surface,  and  much  disposed  to  reulcerate.  More  commonly 
the  ulcer,  as  has  been  said,  constantly  enlarges,  though  not  as  rapidly  as 
the  cancer  itself ;  considerable  portions  of  the  tumor  may  become,  from 
time  to  time,  inflamed,  and  slough,  and  hemorrhage  may  occur  from  the 
fungous  granulations,  or  from  the  ulceration  invading  neighboring  vessels, 
until  finally  the  patient  dies  exhausted  by  the  profuse  and  fetid  discharge, 
pain,  and  loss  of  blood. 
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Scirrhus  (which  is  at  first  usually  solitary)  not  only  grows  in  the  locality 
in  which  it  first  occurs,  but  becomes  diffused,  by  multiplication,  in  other 
parts  of  the  body.^  The  most  frequent  seat  of  secondary  deposits  is 
unquestionably  the  lymphatic  vessels  and  glands  in  the  neighborhood  of 

Fig.  243. 


Fig.  244. 


Carcinoma  of  both  breasts  ;  ulcerated  oq  left  side  ;  oa  right  side  showing  lardaceous  appearance  of 
skiu.    (From  a  patient  in  the  University  Hospital.) 

the  original  tumor  ;  next,  in  the  tissues  around,  but  not  immediately  con- 
nected with,  the  point  of  original  disease ;  and  lastly,  in  distant  organs, 
especially  the  liver,  lungs,  and  bones.  T.  W.  Nunn  believes  that  in  cases 
of  multiple  cancer  the  disease  has  originated  in  the  superficial  lymphatic 
plexus,  or  network,  described  by  modern 
anatomists,  and  hence  applies  to  such  cases 
the  name  of  ''lymphatic  cancer.''^  It  is  oc- 
casionally possible  to  trace  the  occurrence  of 
secondary  cancerous  deposits  to  a  process 
analogous  to  embolism,  but  more  often  the 
effect  only  is  seen,  without  the  mode  of  its 
]n"oduction  being  recognizable. 

According  to  Cohnheim  and  Maas,  embolic 
transference  of  fragments  of  malignant  and 
other  tumors  is  constantly  going  on  in  pa- 
tients thus  affected,  but  the  embola  do  not 
persist  and  form  new  growths  except  in  par- 
ticular states  of  the  constitution  ;  the  dis- 
ease thus  remaining  a  local  affection  until 
some  deterioration  of  the  patient's  health 
permits  the  development  of  secondary 
growths.  Colomiatti  believes  that  cancer 
sometimes  spreads  along  the  nerves  of  a  part 
before  the  lymphatics  become  afTected. 


Ii  a 


Secondary  growths  of  scirrhus. 
(Mi  I.LER.) 


'  It  is  often  said  that  the  seconc^a;-^  growths  in  cases  of  scirrhus  are  of  an  encephaloid 
nature,  and  such  is  occasionally  the  fact ;  in  most  instances,  however,  the  secondary 
tumors  are,  as  stated  in  the  text,  of  the  same  character  as  the  primary  growth. 
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When  any  of  the  important  internal  viscera  are  affected  by  secondary 
cancerous  deposits,  a  marked  state  of  constitutional  depression  is  often 
produced,  which  has  received  the  name  of  Cancerous  Cachexia;  the  older 
writers,  indeed,  looked  upon  this  cachexia  as  a  condition  peculiar  to  cancer, 
and  described  it  as  occurring  in  almost  every  case  of  the  disease.  Sir 
Charles  Bell's  vivid  picture  is  that  usually  referred  to,  and  the  continued 
emaciation,  leaden  hue  of  countenance,  pinched  features,  and  livid  lips  and 
nostrils,  of  which  he  speaks,  are  undoubtedly  seen  in  cases  of  scirrhus,  but 
probably  not  more  often  than  in  other  exhausting  and  painful  diseases ;  in 
fact,  while  cases  of  external  cancer  often  run  on  to  a  fatal  termination  with- 
out the  development  of  any  cachexia  whatever,  the  cachectic  state  which 
accompanies  internal  cancer  is  not,  in  itself,  distinguishable  from  that  seen 
in  cases  of  visceral  disease  of  a  non-cancerous  nature. 

To  complete  the  natural  history  of  scirrhus,  its  duration  must  be  briefly 
referred  to;  a  few  cases  last  ten  or  twelve  years,  or  even  longer,  and,  the 
tumor  ceasing  to  grow,  and  perhaps  cicatrizing  if  ulcerated,  the  patient 
may  at  last  die  from  some  other  cause.  I  have  myself  operated  upon  per- 
sons in  whom  the  disease  had  lasted  six  and  eight  years.  The  large 
majority,  however  (about  three-fourths),  of  patients  with  scirrhous  tumors, 
die  withiA  four  years  from  the  time  when  the  growth  is  first  discovered, 
and  the  expectation  of  life,  as  far  as  figures  bear  upon  the  subject,  may  be 
said  to  be  about  two  years  and  half — as  many  dying  before  as  after  that 
period.  The  earlier  the  age  at  which  scirrhus  appears,  the  more  rapidly, 
usually,  is  its  course. 

Ilorbid  Anatomy. — When  a  scirrhous  tumor,  in  its  early  stage,  is  cut 
into,  it  is  found  very  hard  and  resisting,  and  the  growth  creaks,  it  is  said, 
under  the  knife.  When  laid  open,  both  the  cut  surfaces  are  usually  found 
to  be  concave,  a  very  significant  feature,  and  one  which,  when  present,  is 
eminently  characteristic  of  scirrhus.  The  section  is  smooth  and  somewhat 
glistening,  bleeds  rather  freely  at  first,  is  of  a  pale  grayish-white  hue, 
sometimes  with  a  slight  purple  tint,  and  is  often  marked  with  white  or 
yellow  lines  and  spots.  The  tumor  appears  evenly  tough  and  resisting  in 
all  directions,  and  has  no  distinct  margin,  being  evidently  infiltrated  into  the 
normal  structures  of  the  part.  By  scraping  or  pressing  the  tumor,  a  gray- 
ish-white, gruel-like  fluid  can  usually  be  obtained,  which  is  difi"usible  in 
water,  and  contains  cancerous  matter,  mingled  with  the  softened  tissue  of 
the  part,  and  with  the  exuded  contents  of  the  neighboring  vessels ;  this 
constitutes  the  so-called  cancer-juice,  the  denser  structure  ^vhich  remains 
being  called  the  stroma. 

Under  the  microscope,  the  cancer-elements  may  often  be  seen  to  be  clearly 
infiltrated  among  the  interstices  of  the  normal  tissues  of  the  part.  The 
cancer-elements  themselves  consist  of  two  parts,  viz.,  a  pellucid,  dimly 
granular,  or  fibrillar  basis-substance,  and  somewhat  cloudy  cells,  of  varia- 
ble size — usually  round  or  oval,  but  sometimes  angular,  caudate,  fusiform, 
lanceolate,  etc. — commonly  containing  one,  but  often  two,  large  nuclei,  and 
occasionally  still  more — and  frequently  mingled  with  a  certain  number  of 
free  nuclei.  The  nuclei  themselves  contain  one,  two,  or  even  more  nucleoli, 
which  are  large,  bright,  and  well  defined.  The  size  of  the  scirrhus-celi 
varies  from  y^Vcr  to  tfo  of  inch  in  diameter,  the  most  usual  size  being 
about  y^Vtr  or  Wots  of  an  inch ;  the  average  length  of  the  nucleus  is  about 
^^TTTj  of  an  inch. 

It  is  thus  seen  that  there  is  no  distinctive  cancer-cell;  the  nature  of  the 
growth  is  to  be  recognized  by  the  great  multiplicity  of  forms  seen  in  the 
same  specimen,  and  by  the  fact  that  the  cells  are  closely  packed  together  in 
groups,  without  the  intervention  of  any  recognizable  intercellular  substance. 
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Beside  these,  which  maybe  re.^ardecl  as  the  normal  elements  of  scirrhous 
cancer,  cells  are  often  seen  which  are  withered,  or  in  various  stages  of  de- 
generation; the  cells  maybe  shrivelled,  containing  oil-globules  and  granular 
matter,  or  may  be  completely  disintegrated,  the  nuclei  being  set  free,  and 


appearing  to  be  mingled  with  granular  matter  and  molecular  debris.  In 
addition  to  the  cancerous  elements  themselves,  a  scirrhous  tumor  shows, 
under  the  microscope,  various  structures,  glandular,  muscular,  fibrous, 
areolar,  etc.,  which  belong  to  the  tissues  in  which  the  cancer  happens  to  be 
growing,  and  which  are  present  in  varying  quantities,  being  least  apparent 
when  the  cancer-structure  itself  is  most  abundant. 

The  anatomical  characters  of  scirrhus,  when  occurring  as  a  secondary 
deposit,  as,  for  instance,  in  the  lymphatic  glands,  do  not  differ  in  any  essen- 
tial respect  from  those  above  described.  The  surface,  however,  does  not 
commonly  become  concave  on  section,  nor  are  the  white  fibrous  lines  as 
well  marked  as  in  the  primary  tumor. 

Scirrhus,  in  some  cases,  appears  as  a  spreading,  comparatively  superficial 
affection,  rather  than  as  a  tumor:  it  is  thus  met  with  on  the  surface  of  the 
thorax,  sometimes  originating  in  the  skin  itself,  at  other  times  in  the  mam- 
mary gland,  or  as  tubercles  in  the  deeper  planes  of  tissue,  but  always  at 
last  involving  both  superficial  and  deep  structures,  and  surrounding  the 
chest  with  a  mass  of  cancer,  appropriately  called,  by  the  French,  cancer 
"  en  cuirasse.''^  The  course  of  this  form  of  scirrhus  is  often  extremely 
chronic,  patients  living  in  this  condition  for  over  twenty  years,  in  spite  of 
the  pain  and  occasional  hemorrhages  which  attend  the  disease  when  ulce- 
ration is  present;  partial  cicatrization  even  sometimes  occurs,  giving  the 
part  somewhat  the  appearance  of  a  serpiginous  chancroid. 

Under  the  name  of  Acute  Scirrhus,  many  writers  describe  a  form  of  the 
disease  in  which  the  tumor  is  less  hard  and  more  elastic  than  in  ordinary 
scirrhus,  does  not  appear  concave  on  section,  is  more  succulent,  has  usually 
smaller  cells,  grows  more  rapidly,  and  altogether  runs,  as  the  name  implies, 
a  quicker  course  than  the  average.  Acute  scirrhus  occurs  at  a  compara- 
tively early  age,  and  forms  to  a  certain  extent  a  connecting  link  with  me- 
dullary cancer. 

2.  Medullary  or  Soft  Cancer  (Encephaloid)  is  so  called  from  its 
often  presenting  a  brain-like  appearance  when  laid  open.  It  occurs  in  the 
uterus  and  other  internal  organs,  in  the  testis,  eye,  bones,  intermuscular 
spaces,  mammary  gland,  lymphatics,  etc:  It  is  rather  more  frequent  in 
women  than  in  men  (though  less  markedly  so  than  is  the  case  with  scir- 
rhus), and  may  occur  at  any  age,  more  than  one-fourth  of  the  whole  number 
of  cases  of  external  medullary  cancer  being  met  with  in  persons  under 
twenty,  and  nearly  two-thirds  in  those  under  forty.    The  influence  of  in- 
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Microscopic  appearance  of  scirrhus, 
(Green.) 
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heritance  is  about  as  well  marked  in  medullary  as  in  scirrhous  cancer,  while 
the  proportion  of  cases  in  which  previous  injury  is  supposed  to  act  as  an 
exciting  cause  is  nearly  twice  as  great.    The  victims  of  encephaloid  are  less 

often  in  robust  health,  before  the  ap- 
pearance of  the  disease,  than  are  those 
affected  with  scirrhus. 

Course. — Medullary  cancer  appears 
as  a  solitary  growth,  except  in  the 
subcutaneous  tissue,  where  it  is  often 
multiple.  I  had  under  my  charge  in 
the  wards  of  the  Episcopal  Hospital, 
some  years  since,  a  man  fifty-one  years 
old,  who,  beside  a  large  encephaloid 
tumor  of  the  left  shoulder,  had  smaller 
masses  of  the  same  kind  upon  the  neck, 
chest,  abdomen,  back,  arms,  and  thighs 
The  growth  of  medullary  cancer  is  com- 
monly very  rapid,  sometimes,  according 
to  Paget,  exceeding  a  pound  per  month. 
On  the  other  hand,  cases  are  occasion- 
ally met  with  in  which  the  growth  of 
medullary  cancer  is  spontaneously 
arrested,  the  tumor  remaining  without 
Medunary  cancer  in  stage  of  ulceration ;  change  for  a  number  of  years._  Medul- 
tuinor  protruding,  (drcitt.)  lary  caucer  may  occur,  like  scirrhus,  as 

an  ill-defined  infiltration,  or  as  a  dis- 
tinct tumor  invested  by  a  tolerably  complete  capsule.  It  has  no  tendency 
to  draw  in  adjacent  parts,  as  scirrhus  does,  but  distends  and  displaces 
them.  The  skin  over  a  medullary  cancer  becomes  thin  and  tense,  and 
finally  gives  way,  just  as  it  would  in  the  case  of  any  other  rapidly-growing 
tumor,  so  that  the  ulceration  over  a  mass  of  encephaloid  presents  none  of 
the  peculiar  characters  which  have  been  described  as  belonging  to  the 
"cancerous  ulcer."  When  ulceration  has  occurred,  however,  the  cancer, 
being  freed  from  the  restraining  pressure  of  the  skin,  appears  to  grow  with 
increased  rapidity,  and  soon  protrudes  through  the  opening — the  exuberant 
mass  usually  becoming  inflamed,  sloughing,  and  bleeding,  and  constituting 
the  bleeding  fungus,  or  Fungus  Hsematodes,  of  the  older  Avriters.  Medul- 
lary caucer  occurring  in  bone  is  sometimes  attended  with  a  distinct  pulsa- 
tion (see  p.  512). 

The  course  of  medullary  cancer  is  commonly  towards  an  early  death, 
but  occasionally — even  after  ulceration — large  masses  of  encephaloid  mat- 
ter may  slough  away,  cicatrization  following,  and  thus  leading  to  at  least 
a  temporary  recovery.  Medullary  cancers  sometimes  wither,  becoming 
shrivelled  and  concentrated,  and  finally  temporarily  disappearing  :  in  other 
cases  they  undergo  fatty  degeneration,  ceasing  to  grow,  and  becoming 
"obsolete."  Usually,  however,  while  this  change  occurs  in  one  tumor, 
others  continue  to  increase.  Calcareous  degeneration  is  a  rare  occurixnice, 
and,  when  seen,  is  usually  combined  with  the  fatty  change  above  referred 
to.  The  occurrence  of  hemorrhage  and  of  sloughing  in  medullary  cancer 
has  been  already  mentioned.  More  rarely,  inflammation  of  such  a  growth 
ends  in  suppuration,  and  in  this  way,  too,  temporary  disappearance  of  the 
tumor  may  be  effected. 

Medullary,  like  scirrhous,  cancer  tends  to  multiplication  in  various  parts 
of  the  body,  and  there  is  reason  to  believe  that,  in  many  cases,  fragments 
of  the  primary  growth  are  detached  and  carried  by  the  general  circulation 
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to  remote  org'ans,  where  they  lodg-e  and  grow  as  independent  centres  of 
disease.  The  pain  of  medullary  cancer  is  usually  much  less  than  that  of 
scirrhus;  indeed,  when  pain  is  observed,  it  appears  to  be  referable  to  the 
organ  affected,  rather  than  to  the  diseased  mass  itself.  The  general  health 
fails  in  many  cases  of  medullary  cancer  more  rapidly  than  can  be  accounted 
for  by  the  amount  of  disease.  The  cachexia  thus  caused  does  not  appear, 
however,  to  be  of  any  specific  constitutional  nature,  for  it  often  rapidly 
disappears  when  the  morbid  growth  is  removed,  the  patient  quickly  re- 
gaining flesh  and  strength.  The  average  duration  of  medullary  cancer  is 
decidedly  less  than  that  of  scirrhus,  more  than  three-fourths  of  those  affected 
dying  within  three  years,  and  the  expectation  of  life  being,  in  general  terms, 
not  more  than  a  year  and  a  half. 

Morbid  Anatomy. — Medullary  or  soft  cancer  is,  as  its  name  implies, 
commonly  a  soft,  compressible  tumor,  giving  a  deceptive  feeling  of  fluctua- 
tion, though  it  is  sometimes  compai'atively  firm  and  elastic,  approximating 
in  character  to  the  acute  variety  of  scirrhus.  The  tumor  has  a  rounded 
or  oval  outline,  but  is  often  markedly  lobulated,  the  lobes  extending  through 
muscular,  fibrous,  or  bony  interspaces,  to  a  considerable  distance  from  the 
position  of  the  principal  mass.  These  outlying  projections  are  apt  to 
acquire  deep  attachments,  or  may  surround  and  inclose  important  struc- 
tures, such  as  the  carotid  artery,  jugular  vein,  or  phrenic  nerve.  The 
superficial  veins,  over  a  soft  cancer,  are  usually  enlarged  and  tortuous. 

When  a  medullary  cancer  is  surrounded  with  a  capsule,  the  latter,  which 
is  of  thin  connective  tissue,  often  sends  in  septa,  which  may  separate  the 
lobes  of  the  tumor,  or,  if  it  be  not  lobated, 
merely  traverse  its  substance.  The  cap- 
sule is  vascular,  tense,  and  may  or  may 
not  be  adherent  to  surrounding  struc- 
tures. When  cut  into,  the  contained 
tumor  protrudes,  or,  if  very  soft,  oozes 
out  like  a  thick  fluid.  When  laid  open, 
a  medullary  cancer  has  commonly  a  lo- 
bated appearance,  the  various  lobes,  with 
their  investing  septa,  being  often  dis- 
torted by  mutual  compression,  and  hav- 
ing the  appearance  of  a  mass  of  cysts 
filled  with  intra-cystic  growths.  The 
substance  of  a  medullary  cancer  varies 
in  color,  being  usually  grayish-white, 
but  sometimes  tinted  with  yellow,  pink, 
or  violet.  In  the  softer  tumors,  it  has 
but  little  consistency,  being  friable  or  pulpy,  like  softened  brain-matter,  or 
grunious  and  shreddy;  Avhile  in  the  firmer  varieties,  it  is  compact  and 
resisting,  is  somewhat  glistening  on  section,  and  occasionally  presents  a 
fibrous  appearance.  By  pressing  or  scraping  a  medullary  cancer,  a  con- 
siderable quantity  of  a  turbid,  creamy  "cancer-juice"  is  obtained,  which  is 
readily  diff'usible  in  water — the  "  stroma"  which  remains  being  in  com- 
paratively small  amount,  and  appearing  filamentous,  spongy,  and  quite 
vascular.  The  structure  of  the  infiltrated  form  of  medullary  cancer  does 
not  differ  essentially  from  that  above  described. 

The  microscopic  appearances  of  encephaloid  are  even  more  variable  than 
those  of  scirrhous  cancer.  The  normal  or  typical  form  of  the  medullary 
cancer  corpuscle  is  a  nucleated  cell,  closely  resembling  that  seen  in  scirrhus, 
but  differing  in  its  mode  of  arrangement — the  cells  in  encephaloid  being 
not  closely  packed  together,  but  loosely  aggregated  in  a  comparatively  soft 
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or  fluid  basis-substance.  The  following  are  among  the  chief  variations 
observed  in  the  corpuscular  structure  of  medullary  cancers:  (1)  there  may 
be  free  nuclei,  with  few  or  no  cells,  scattered  through  a  nebulous  or  gran- 
ular basis-substance  :  the  nuclei  are  usually  oval,  y  gVo  to  ^^^^  of  an  inch 
long,  bright,  well  defined,  and  containing  large  and  often  double  nucleoli; 
(2)  large  elongated  or  caudate  nuclei,  containing  granular  matter,  or  one 
or  more  large  nucleoli ;  (3)  large  round  or  oval  nuclei,  resembling  lymph- 
corpuscles,  and  containing  numerous  shining  granules,  but  no  distinct 
nucleoli ;  (4)  very  numerous,  elongated  and  caudated,  cancer-cells,  resem- 
bling the  cells  of  the  recurrent  fibroid  tumor,  and  giving  the  mass  a  fibrous 
appearance  on  section ;  (5)  large  round  cells,  containing  granules,  and 
either  no  perceptible  nucleus,  or  one  which  is  smaller  and  more  granular 
than  that  of  the  ordinary  cancer-cell;  and  (6)  multi-nucleated  cells,  or 
parent  cells  containing  numerous  smaller  cells.  These  various  forms  of 
cancer-corpuscle  may  simply  float  in  a  turbid  liquid,  which  is  sometimes 
called  "cancer-serum;"  in  other  cases,  this  liquid  is  itself  diffused. through 
the  interspaces  of  a  spongy  basis-substance,  which  may  be  homogeneous, 
may  present  imbedded  nuclei,  or  may  have  a  fibrillated  appearance ;  while 
in  other  cases  again,  there  may  be  a  distinct  framework,  cr  skeleton,  of 
delicate  filamentous,  fibro-cellular,  fibrous,  or  even  osseous  structure. 

Still  further  variations  in  appearance  are  caused  by  the  occurrence  of 
fatty  degeneration,  giving  rise  to  yellow,  scrofulous-looking  masses,  or  by 
the  intermingling  of  cartilaginous,  cystic,  or  other  morbid  growths. 

3.  Other  Varieties  of  Cancer  Of  the  other  forms  of  cancer  men- 
tioned in  the  classification  on  page  495  I  shall  say  but  little,  as  they  are 
comparatively  rare,  and  are  indeed  probably  but  modifications  of  those 
already  described. 

Melayioid  or  Melanotic  Cancer  is  medullary  cancer,  Avith  the  super- 
addition  of  black  pigment  in  the  elemental  structure  of  the  growth ;  it 
bears  the  same  relation  to  ordinary  encephaloid  that  the  pigment  or  mela- 
notic sarcoma  does  to  the  other  varieties  of  that  group  of  tumors  (p.  515), 

Fig.  249. 


Melauoid  caucer.  (Bryant.) 


or  that  melauoid  does  to  ordinary  epithelioma.  Melanotic  cancer  usually 
occurs  as  a  separable  mass,  rather  than  as  an  infiltration,  and  its  favorite 
localities  are  the  skin  and  subcutaneous  tissue.  The  pigment  is  commonly 
in  the  form  of  granules  or  molecules,  but  may  occur  in  larger,  nucleus-like 
corpuscles ;  it  corresponds  with  the  normal  pigment  of  the  choroid  coat  of 
the  eye,  with  that  of  the  rete  mucosum  in  the  black  races,  and  with  that 
found  in  the  lungs  and  bronchial  glands  of  old  people.  The  course  and 
natural  history  of  melanotic  cancer  are  very  much  those  of  encephaloid ;  it 
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has,  however,  a  still  greater  tendency  to  spread,  by  multiplication,  in  the 
subcutaneous  tissue,  as  well  as  to  involve  internal  organs.  It  is  peculiarly 
apt  to  grow  beneath  pigmentary  cutaneous  moles. 

Hsematoid  Cancer  is  simply  cancer  (usually  medullary)  which  contains 
clots  of  blood,  the  result  of  interstitial  hemorrhage ;  when  protruding 
through  ulcerated  skin,  it  constitutes  the  Fungus  Haematodes  of  Hey, 
Wardrop,  and  others  (Fig.  250). 


Fig.  2r>0. 


nicmatoul  cancer  of  breast.  (Miller.) 


Osteoid  Cancer. — "I  believe,"  says  Paget,  "the  most  probable  view  of 
the  nature  of  osteoid  cancers  would  be  expressed  by  calling  them  ossified 
fibrous  or  medullary  cancers,  and  by  regarding  them  as  illustrating  a  cal- 
careous or  osseous  degeneration." 

Osteoid  cancer  usually  occurs  in  bone  (particularly  in  the  lower  part  of 
the  femur),  but  is  also  seen  in  the  inter-muscular  spaces,  the  lymphatic 
glands,  etc.  When  met  with  in  bone,  it  may  occupy  either  the  interior  or 
exterior,  or  both,  and  has  usually  an  elongated  oval  or  bi-convex  shape, 
according  to  the  nature  of  the  bone  in  which  it  occurs ;  it  has  a  smooth 
surface,  is  hard,  nearly  incompressible,  painful,  and  often  tender  when 
touched.  The  bony  part  of  the  tumor  is,  as  it  were,  infiltrated  into  that 
part  which  is  unossified,  and  differs  from  ordinary  bone  in  being  chalk-like 
and  pulverulent,  in  having  small  and  irregular  bone-corpuscles,  in  contain- 
ing no  medulla  (its  interspaces  being  filled  with  cancer-matter),  and  in 
having  an  undue  proportion  of  phosphate  of  lime.  It  is  extremely  compact 
in  its  central  portions,  and  nodulated  at  its  periphery,  the  nodules  being 
often  formed  of  closely-set  lamellae,  with  edges  directed  outwards.  The 
unossified  part  of  the  tumor  is  very  hard,  tough,  and  incompressible,  and, 
under  the  microscope,  appears  homogeneous  (abundant  nuclei  being  made 
apparent  by  the  addition  of  acetic  acid),  or  may  present  fibres  of  various 
sizes,  and  variously  arranged,  mingled  with  ordinary  cancer-cells,  granule- 
masses,  and  oil-globules. 

Osteoid  differs  from  other  forms  of  cancer  in  being  most  frequent  in  the 
male  sex,  and  in  persons  under  thirty  years  of  age ;  its  development  is 
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often  traceable  to  a  previous  injury.  The  course  of  osteoid  cancer  is 
rapid  and  painful,  with  multiplication  in  lymphatics  and  in  distant  parts, 
and  early  occurrence  of  constitutional  disturbance  or  cachexia.  Death 
usually  occurs  within  the  first  year  of  the  disease ;  but  two  instances  are 
mentioned  by  Paget  in  which,  after  removal  of  the  primary  growth,  life 
was  prolonged  for  twenty-four  and  twenty-live  years,  respectively.  When 
eai'ly  death  occurs,  it  is  due  to  the  development  of  secondary  growths,  which 
are  sometimes  of  the  nature  of  ordinary  medullary  cancer. 

Villous  Cancer. — Under  this  name  have  been  included  many  innocent 
growths  which  have  a  villous  or  papillary  structure  (see  page  489),  as  well 
as  a  villous  or  warty  form  of  epithelioma.  The  term  villous  cancer  may 
still,  however,  according  to  Paget,  be  properly  used  for  certain  growths, 
met  with  chiefly  in  the  urinary  bladder,  Avhich  have  a  stroma  presenting 
what  Rokitansky  calls  dentritic  vegetation,  the  interstices  being  filled  with 
the  ordinary  cell-forms  of  medullary  cancer. 

Colloid,  or,  as  it  is  also  called,  Alveolar,  or  Gum  Cancer,  occurs  as  a 
primary  affection,  chiefly  in  the  alimentary  canal,  uterus,  mammary  gland, 
and  peritoneum.  It  is  also  met  with,  as  a  secondary  growth,  in  the  lym- 
phatic glands,  lungs,  and  other  parts  of  the  body.  Colloid  cancer  consists 
of  a  stroma  of  more  or  less  delicate  white  fibrous  tissue,  forming  alveoli  or 
cysts  of  various  sizes,  which  contain  the  colloid  matter.  The  fibres  of  this 
stroma,  under  the  microscope,  often  exhibit  elongated  nuclei,  and  sometimes 
elastic  fibres  are  mingled  with  them.  The  colloid  substance  itself  generally 
appears  sti'uctureless,  but  contains  corpuscles,  consisting  (according  to 
Lebert,  as  quoted  by  Paget)  of  (1)  cells,  free,  inclosed  in  mother-cells,  or 
grouped  like  an  epithelium — these  small  cells  (go^o^  20V0  moh 
in  diameter)  being  granular,  of  irregular  shape,  and  containing  small 
nuclei,  if  any — they  are  probably  ill-formed  cancer-cells;  (2)  large  oval, 
round,  or  tubular  mother-cells,        to        of  an  inch  in  diameter,  some- 
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CoUoid  cancer.    Showing  the  large  alveoli,  within  which  is  contained  the  gelatinous  colloid  material. 
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times  with  a  lamellar  surface,  and  containing  one  or  more  nuclei,  with  gra- 
nules, and  sometimes  complete  nucleated  cells ;  and  (3)  large  laminated 
spaces,  jI-q  to  of  an  inch  in  diameter,  with  elongated  nuclei  between 
the  lamellae  of  their  walls,  small  nucleated  cells  and  nuclei  in  their  inter- 
spaces, and  brood-cells  in  their  internal  cavities. 
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The  diversity  in  structure  between  colloid  and  other  cancers  is  attributed 
by  Paget,  and,  apparently,  with  good  reason,  to  the  occurrence  of  colloid 
cystic  disease  in  ordinary  encephaloid  growths. 

Colloid  cancer  occurs  as  an  infiltration,  and  sometimes  attains  an  enor- 
mous size,  particularly  in  the  peritoneum.  Its  course  is  much  the  same  as, 
though  rather  slower  than,  that  of  medullary  cancer. 

Fibrous  Cancer  is  the  name  adopted  by  Paget,  in  the  last  edition  of  his 
classical  lectures  on  Surgical  Pathology,  for  those  rare  cases  of  fibrous 
tumor  Avhich  run  a  malignant  course,  and  which  have  already  been  re- 
ferred to  under  the  name  of  Malignant  Fibroid  (p.  500). 

Nature  of  Cancer — I  do  not  purpose  to  enter  into  any  discussion  as 
to  the  Nature  and  General  Pathology  of  Cancer,  but  would  refer  the 
reader  for  information  upon  these  topics  to  Sir  James  Paget's  lectures,  and 
to  Mr.  Moore's  essay  in  Holmes's  System  of  Surgery,  where  will  be  found 
very  fully  and  ably  set  forth  the  facts  and  arguments  which  bear  upon  the 
subject.^  Mr.  Moore,  as  is  well  known,  was  a  prominent  advocate  of  the 
"  local  origin"  theory  of  cancer,  while  Sir  James  Paget,  after  mature  con- 
sideration of  the  whole  subject,  adheres  to  the  doctrine  of  a  cancerous 
diathesis.  That  a  local  cause,  traumatic  or  otherwise,  can,  without  any 
previous  predisposition  on  the  patient's  part,  give  rise  to  the  formation  of 
a  cancer,  it  is  hard  to  believe;  at  the  same  time,  cancer  may  undoubtedly 
(from  a  practical  point  of  view)  be  looked  upon  as,  at  first,  a  local  affec- 
tion— its  early  manifestations  being  of  a  local  nature,  and  the  only  appli- 
cable treatment  being  of  a  topical  character;  even  when  "  cachexia"  pre- 
cedes the  appearance  of  a  cancerous  tumor,  the  removal  of  the  latter  may 
relieve,  at  least  temporarily,  the  cachectic  condition.  With  regard  to  the 
anatomical  origin  of  cancer,  the  prevailing  views  are  :  (1)  that  of  Virchow, 
who  believes  that  the  cancer-cells  originate  in  a  transformation  of  connec- 
tive-tissue corpuscles;  (2)  that  of  Thiersch  and  Waldeyer,  who  maintain, 
on  the  other  hand,  that  cancer  can  only  originate  in  tissue  of  an  epithelial 
type;  (.3)  that  of  Maier,  of  Freiburg,  who  holds  an  intermediate  opinion, 
believing  that  fibrous  growths  may  be  transferred  into  sarcomata,  and 
these  in  turn  into  true  cancers;^  (4)  that  of  Koester,  who  believes  that  the 
cancer-cells  are  derived  from  the  endothelium  of  the  lymphatics;  and  (5) 
that  of  Classen,  Woodward,  and  Thin,  who  regard  them  as  altered  white 
blood-corpuscles  which  have  migrated  from  the  bloodvessels  in  the  manner 
described  by  Cohnheim.  While  none  of  these  views  can  be  considered  as 
positively  established,  the  second  and  fifth  are  those  which  seem  to  have 
found  most  favor  with  modern  pathologists. 

Diagnosis  of  Cancer  The  diagnosis  of  cancer,  whether  scirrhus  or 

encephaloid,  can  commonly  be  made  by  carefully  observing  the  symptoms, 
physical  and  rational,  which  have  been  described,  and  by  comparing  these, 
and  the  history  of  the  case,  with  those  of  the  various  forms, of  non-malig- 
nant tumor — thus  arriving  at  a  correct  result  by  a  process  of  exclusion. 
Scirrhus  is  most  apt  to  be  confounded  with  a  fibrous  or  glandular  tumor, 
and  with  the  induration  resulting  from  chronic  inflammation;  encephaloid, 

'  See  also  the  works  of  Virchow,  Billroth,  and  Rindfleisch,  Dr.  .T.  J.  Woodward's 
"Toner  Lecture"  (1873),  and  an  interesting  paper  on  the  Development  of  Cancer, 
published  by  Waldeyer  in  Virchow's  Archiv,  and  analyzed  in  the  Archives  Generates 
de  Me'decine  for  October,  1873. 

^  According  to  Maier  and  Creighton,  the  essence  of  cancer  consists  in  its  property  of 
infecting  the  neighboring  tissues  ;  thus  a  growth  which,  while  confined  to  a  glandular 
organ,  and  retaining  in  structure  and  function  the  type  of  the  normal  tissue,  is  an 
adenoma,  becomes  cancerous  as  soon  as  it  infects  the  adjoining  tissues. 
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with  a  fatty,  cystic,  or  vascular  tumor,  with  chronic  or  cold  abscess,  and 
(when  pulsating)  with  aneurism.  In  many  cases,  microscopic  examination 
after  removal  can  alone  be  relied  upon  to  establish  the  diagnosis,  and  even 
this  will  not  always  afford  certain  information  as  to  the  innocence  or  malig- 
nancy of  the  tumor. 

Prognosis  The  prognosis  of  cancer  is  always  unfavorable;  in  the 

very  large  majority  of  cases,  if  not  in  all,  the  disease  will  terminate  in  death 
in  spite  of  treatment,  which,  however,  will  often  serve  to  prolong  life,  and 
to  render  the  condition  of  the  patient  comparatively  comfortable — and 
death,  when  it  does  occur,  comparatively  painless — and  may  even  postpone 
the  fatal  termination  indefinitely,  the  patient  dying,  without  return  of  the 
disease,  from  some  intercurrent  affection. 

Treatment  of  Cancer  The  General  Treatment  of  cancer  consists 

in  the  adoption  of  such  measures  as  may  be  required  to  maintain  the  gene- 
ral health.  The  diet  should  be  mild  but  nutritious,  and  the  patient  should 
be  placed  in  the  best  possible  hygienic  conditions.  Tonics,  and  especially 
cod-liver  oil  and  iron,  may  be  advantageously  administered,  the  latter, 
according  to  Mr.  Moore,  preferabh^  in  combination  with  chlorine.  Arsenic 
has  been  very  favorably  spoken  of  by  Esmarch,  Tholen,  Parker,  of  New 
York,  and  W.  L.  Atlee,  of  this  city,  and  silica  has  been  recommended  by 
Mr.  Fawcett  Batty e,  of  London.  Chian  turpentine  has  recently  been 
vaunted  as  a  remedy  for  cancer,  but  the  evidence  in  its  favor  is  at  least 
open  to  question.  Anodynes  are  of  great  service,  particularly  in  the  later 
stages  of  cancer,  Avhen  the  greatest  comfort  may  be  often  afforded  to  the 
patient  by  the  repeated  use  of  hypodermic  injections  of  morphia.  The 
pain  of  inflamed  cancer  is,  according  to  Paget,  often  due  to  coincident 
gout,  and  may  be  relieved  by  the  administration  of  dilute  liquor  potass^e, 
a  favorite  remedy  of  Brodie's  in  these  cases. 

The  Local  treatment  may  be  palliative,  or  may  aim  at  eradication  of  the 
disease.  As  a  palliative  measure,  the  part  should  be  protected  from  exter- 
nal irritation  by  being  covered  with  a  layer  of  cotton-wadding,  or  with  a 
soft  and  well-litting  plaster,  which  may  be  medicated  with  opium,  bella- 
donna, or  any  other  anodyne  that  may  seem  appropriate ;  the  application 
of  a  freezing  mixture,  as  recommended  by  Arnott,  may  occasionally  serve 
to  retard  the  progress  of  the  disease.  When  ulceration  is  present,  the  part 
should  be  kept  clean,  and  may  be  dressed  with  a  solution  of  the  perman- 
ganate of  potassium,  of  chloral,  or  of  carbolic  or  acetic  acid;  the  injection  of 
the  latter  acid  into  the  cancerous  mass  itself  has  been  advised  by  Broadbent, 
under  the  impression  that  it  might  dissolve  the  cancer-cells,  but  the  plan 
has  not  been  found  generally  useful.  The  injection  of  alcohol  is  recom- 
mended by  Schwalbe  and  Hasse.  If  hemorrhage  occur  from  the  ulcerated 
surface,  it  may  be  clikecked  by  the  use  of  the  persulphate  of  iron.  Com- 
pression, by  means  of  gum-elastic  pads  or  other  contrivances,  has  been 
extensively  used  by  Recamier  and  others,  and  appears  to  be  sometimes 
effective  in  controlling  pain,  though  it  is  extremely  doubtful  if  it  have  any 
really  curative  influence.  The  same  may  be  said  with  regard  to  the  use  of 
electricity,  which  has  lately  excited  a  good  deal  of  attention  as  a  remedy 
in  these  cases.  The  plan  recently  suggested  by  some  German  surgeons  to 
treat  cancer  by  inoculation  of  the  virus  of  erysiix;las,  seems  to  me  entirely 
unjustifiable. 

The  Radical  Treatment  of  cancer  consists  in  removal  of  the  morbid 
growth,  by  the  use  of  the  knife,  or  by  the  application  of  caustics.  Caustics 
are  only  to  be  recommended  in  cases  of  ulcerated  cancer,  in  which,  from  the 
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superficial  extent  of  the  disease,  or  from  its  locality,  the  operation  of  exci- 
sion is  contra-indicated.  Various  substances  have  been  used  as  cauterizing 
agents,  such  as  arsenious,  nitric,  or  sulphuric  acid,  the  caustic  alkalies 
(especially  the  "Vienna  paste,"  or  potasso,  cum  calce),  and  mineral  salts, 
of  which  the  best  probably  is  the  chloride  of  zinc.  This  may  be  diluted 
with  four  or  five  parts  of  flour,  and  made  into  a  paste  with  Avater  ( Can- 
quoin'' s  paste),  being  then  laid  upon  the  denuded  surface,  and  allowed 
to  remain  from  six  to  twenty-four  hours,  according  to  the  intensity  of 
the  effect  which  is  desired  :  a  slough  having  been  formed,  this  may  be 
deeply  incised,  and  the  caustic  reapplied.  Another  mode  of  using  the 
chloride  of  zinc  is  by  introducing  the  caustic,  in  the  form  of  ai'rows,  con- 
centrically around  the  circumference  of  the  tumor  (cauterisation  en  fleches), 
as  recommended  by  Maisonneuve — or  a  caustic  solution  may  be  hypoder- 
mically  injected,  as  recommended  by  Sir  J.  Y.  Simpson,  and  more  recently 
by  Richet.  Delahousse  has  employed  the  actual  cautery  as  a  modification 
of  Maisonneuve's  method,  while  Gu^rin  applies  the  Vienna  paste  in  a 
circle  around  the  tumor  so  as  to  make  a  linear  slough  through  the  skin  and 
fascia,  then  cuts  through  this  slough,  and  completes  the  operation  by  tear- 
ing with  his  fingers  and  dividing  any  resisting  bands  with  scissors. 

Excision  (or  amputation,  if  this  operation  be  from  the  position  of  the 
cancer  considered  preferable)  is  the  mode  of  treatment  to  be  chosen  in  any 
case  in  which  it  is  practicable.  The  propriety  of  resorting  to  excision,  in 
suitable  cases  of  cancer,  is  shown  by  the  following  circumstances  :  (1)  it  is 
at  least  possible,  if  unlikely,  that  a  permanent  cure  may  be  obtained ;  (2) 
if  the  disease  return,  it  will  probably  run  a  more  chronic,  or,  at  any  rate,  a 
not  more  acute  course,  than  if  the  cancer  had  not  been  removed ;  (3)  the 
average  duration  of  life  is  shown  by  statistics  to  be  increased  by  operation, 
from  one  to  two  years  in  the  case  of  scirrhus,  and  from  four  months  to  a 
year  in  the  case  of  encephaloid  ;  (4)  there  is  reason  to  hope  that  if  the  dis- 
ease return  after  operation,  it  may  do  so  in  some  internal  organ,  when  its 
course  and  termination  will  be  comparatively  painless;  and  (5)  even  if  the 
recurrence  of  the  cancer  be  inevitable,  a  temporary  interval  of  comfort  and 
usefulness  will  have  been  secured  to  the  patient — an  interval  which  in 
favorable  cases  may  extend  to  several  years. 

The  propriety  or  impropriety  of  operating  in  any  particular  case  depends 
much  upon  the  locality  of  the  cancer,  and  the  age,  general  condition,  etc., 
of  the  patient.  But  in  general  terms  it  may  be  said  that,  in  the  case  of  a 
primary  growth,  an  operation  is  called  for,  provided  that  the  entire  mass 
of  diseased  structure  can  be  safely  removed.  Adhesion  to  either  the  skin 
or  subjacent  structures,  ulceration,  or  even  moderate  lymphatic  complica- 
tion, though  unfavorable  features,  are  not  in  themselves  contra-indications. 
If,  however,  the  disease  be  so  extensive  that  the  probability  of  its  being 
thoroughly  extirpated  is  doubtful,  if  there  be  multiple  tumors,  if  the  skin 
be  widely  infiltrated,  or  if  the  deep-seated  lymphatic  glands,  or  internal 
viscera,  be  evidently  involved,  the  operation  can  rarely  be  deemed  justifia- 
ble. Sciatic  pain  is  regarded  by  DeMorgan  as  strongly  significant  of 
general  contamination  of  the  system,  and  in  the  case  of  melanotic  growths, 
visceral  implication  may,  according  to  Nepveu,  be  recognized  by  the  dis- 
covery of  pigment  matter  in  the  blood  and  urine.  If,  from  the  age  of  the 
patient,  the  size  or  locality  of  the  tumor,  or  any  other  circumstance,  it 
should  be  likely  that  the  operation  in  itself  be  attended  with  unusual  danger, 
excision  should  not  as  a  rule  be  practised — the  prospective  benefits,  in  such 
a  case,  being  insufficient  to  counterbalance  the  risks  of  treatment.  Opera- 
tions for  rapidly  growing  cancers  are  less  likely  to  be  attended  with  bene- 
fit than  when  the  disease  is  chronic,  but  such  cases  are  precisely  those  in 
34 
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which  operative  interference  is  most  urgently  demanded.  Cases  of  very 
chronic  and  indolent,  atrophic  cancer,  as  it  is  sometimes  called,  may,  in- 
deed, do  better  occasionally  without  operation  ;  but  these  cases  should  be 
constantly  watched,  and  the  tumor  should  be  removed  on  the  first  manifes- 
tation of  active  growth.  In  all  other  cases,  if  an  excision  is  to  be  done  at 
^all,  it  should  be  done  as  early  as  possible;  not  only  is  the  operation  in 
itself  thus  less  dangerous,  but  the  chances  of  permanent  benefit  arc  much 
greater  than  if  the  operation  be  delayed. 

Eecurrent  Cancer  may  be  removed  by  operation  under  the  same  circum- 
stances which  justify  excision  of  the  primary  growth. 

Epithelioma,  or,  as  it  is  called  by  Paget  and  others,  Epithelial  Can- 
cer, is  usually  met  with  in,  or  immediately  below,  the  skin  or  mucous 

membrane,  and  very  commonly  at 
points  where  these  structures  join 
each  other,  its  most  frequent  local- 
ity being  the  muco-cutaneous  sur- 
face of  the  lower  lip.  It  also  occurs 
in  the  tongue,  prepuce,  penis,  scro- 
tum, labia,  and  nymphae,  and  more 
rarely  at  the  anus,  in  the  buccal 
mucous  membrane  or  upper  lip,  in 
the  mucous  linings  of  the  respira- 
toi'y,  alimentary,  and  urino-genital 
tracts  of  either  sex,  the  skin  of 
various  parts,  the  lymphatic  glands, 
bones,  dura  mater,  etc.  From  its 
primary  seat  it  spreads,  involving 
in  its  growth  any  structures  with 
which  it  meets.  When  it  occurs 
as  a  secondary  affection,  it  may  be 
in  the  neighborhood  of  its  original 
position,  but  more  often  in  the 
proximal  h^mphatic  glands.  It  is 
occasionally,  but  rarely,  seen  in  the 
internal  organs,  such  as  the  liver, 
lungs,  and  heart.  Epithelioma  is 
most  frequent  in  the  male  sex,  and 
rarel}^  occurs  before  middle  life,  the 
liability  to  its  development  appear- 
ing indeed  to  increase  with  the  ad- 
vance of  years.  Inheritance  is 
rarely  traceable  in  this  form  of  dis- 
ease, while  a  large  proportion,  probably  a  majority,  of  cases  appear  to  have 
originated  from  an  injury  or  other  local  cause.  '  Thus  epithelioma  of  the 
lower  lip  is  often  attributable  to  the  habit  of  smoking  a  short  pipe ;  in  the 
tongue,  the  disease  may  originate  from  the  irritation  caused  by  an  uneven 
tooth ;  in  the  extremities,  it  is  seen  in  the  seat  of  old  ulcers ;  while  in  the 
scrotum  of  chimney-sweepers,  it  is  produced  by  the  irritating  contact  of 
soot.  It  frequently  occurs  in  the  seat  of  indurated  and  incrusted  warts. 
Epithelioma,  following  chronic  inflammation,  is  also  seen  in  the  so-called 
"tar-cancer"  which  occurs  in  the  workmen  employed  in  coal-tar  and  par- 
affine  manufactories. 

Course. — Epithelioma  is  usually  single,  and  in  most  cases  runs  its  course 
in  from  eighteen  months  to  three  years.    The  duration  of  the  disease  varies 


Fig.  252. 


Epithelioma  of  lower  lip.    (From  a  patiout  in 
the  University  Hospital.) 
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a  good  deal  with  its  locality,  epitheliomata  of  the  tongue  and  penis  being 
commonly  the  most,  and  those  of  the  scrotum  and  lower  extremities  the 
least,  rapidly  fatal  examples  of  the  disease.  Ulceration  occurs  at  an  early 
period,  and  gradually  spreads,  involving  the  superficial,  and  sometimes  the 
deep,  lymphatic  glands,  and  leading  to  a  fatal  result  by  inducing  gradual 
exhaustion,  without  the  development  of  any  special  cachexia,  and,  as  a 
rule,  without  the  occurrence  of  secondary  deposits  in  other  parts. 

3Iorbid  Anatomy. — Epitheliomata  ma}^  occur  as  superficial,  fiat,  or  ex- 
uberant growths,  in  which  case  they  occupy  the  cutaneous  or  mucous  struc- 
tures themselves,  involving  the  papilla?  to  a  greater  or  less  degree;  or  as 
deep-seated,  fiat,  or  rounded  tubercles,  when  they  occupy  only  the  subcu- 
taneous or  sub-mucous  tissues.  When  first  seen  by  the  surgeon,  the  super- 
ficial form  of  epithelioma  may  appear  as  a  warty  excrescence,  which  soon 
undergoes  ulceration,  or  as  a  fissure  or  small  ulcer  covered  with  a  dry  scab, 
and  with  deeply  indurated  base  and  edges.  The  warty  epithelioma  some- 
times assumes  a  truly  villous  form,  and  has  been  regarded  as  a  variety  of 
villous  cancer  (see  page  526).  The  deep  form  of  epithelioma  (Avhich  is 
very  rare)  appears  as  a  round,  firm,  somewhat  elastic  tumor,  over  which 
the  skin  or  mucous  membrane  is  more  or  less  tightly  stretched,  finally 
giving  way,  and  allowing  the  mass  to  protrude.  Intermediate  varieties 
are  more  common,  in  which  both  integument  and  subjacent  structures  are 
simultaneously  involved.  Though,  however,  the  differences  between  these 
forms  of  epithelioma  may  at  first  be  well  marked,  they  usually  soon  disap- 
pear, the  superficial  variety  tending  to  involve  the  deeper  structures,  while 
the  deep  form  of  the  disease  may,  at  a  late  period,  become  exuberant. 
Occasionally  epitheliomata  are  quite  prominent,  forming  sometimes  even 
pedunculated  and  pendulous  tumors. 

The  epitheliomatous  ulcer,  whether  originating  as  a  superficial  excoria- 
tion or  as  a  fissure,  gradually  tends  to  assume  a  uniform  character.  It  is 
usually  excavated,  oval  or  elongated,  and  with  hard  base  and  edges.  Its 
surface  is  uneven,  nodulated  or  warty,  florid,  and  disposed  to  iDleed ;  it 
furnishes  an  ichorous  and  very  off'ensive  fluid,  which  tends  to  form  dark- 
colored  crusts  or  scabs.  The  general  form  of  the  ulcer  resembles  the 
"cancerous  ulcer"  of  scirrhus;  the  induration  varies  from  a  line  to  half  an 
inch  or  more  in  thickness,  and  is  due  to  the  infiltration  of  epitheliomatous 
material. 

A  vertical  section  of  an  ordinary  epithelioma  shows  at  the  upper  border 
a  scab,  or,  if  this  be  detached,  a  whitish,  slough-like  layer,  consisting  of 
loosely  aggregated  epithelial  scales,  which  have  been  detached  from  the 
deeper  structures,  and  which  may  be  readily  removed  by  washing.  The 
main  substance  of  the  growth  has  commonly  a  somewhat  shining,  grayish- 
white  hue,  is  close-textured,  firm  and  rather  elastic,  and  occasionally  pre- 
sents a  striped  appearance  due  to  its  papillary  structure.  Squeezing  or 
scraping  brings  out  a  curdy,  yellowish-white  material,  which  resembles  the 
comedones  or  sebaceous  contents  of  hair-follicles,  and  which,  according  to 
Paget,  unlike  "cancer-juice,"  does  not  readily  become  equably  diffused 
when  mixed  with  water.  This  distinction  is,  however,  wanting  in  the  case 
of  very  soft  epitheliomata.  Epithelioma  is  infiltrated  mto  the  tissue  in 
which  it  occurs,  and  the  normal  structures  can  therefore  often  be  traced 
into  the  epitheliomatous  mass. 

Under  the  microscope,  the  characteristic  structures  of  epitheliomata  are 
found  to  consist  of  (1)  cells,  which  are  nucleated,  flattened,  and  scale-like, 
much  resembling  the  ordinar}^  epithelial  cells  (whence  the  name  of  the  dis- 
ease), from  yo^jjj  to  (usually  yi^y)  of  an  inch  in  diameter,  and  contain- 
ing a  few  granules,  and  a  clear,  round  or  oval,  well-defined  nucleus  (about 
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sioo  0^  ^^^^  diameter),  which  itself  contains  granules,  but  rarely  a 
distinct  nucleolus ;  the  cells  assume  very  various  forms,  being  sometimes 
wrinkled,  cordate,  or  elongated,  sometimes  without  nuclei,  and  sometimes 
filled  with  oily  particles,  as  if  from  fatty  deg-eneration ;  (2)  nuclei,  free  or 
imbedded,  most  abundant  in  the  most  acute  cases,  sometimes  like  the  nuclei 
seen  in  the  epitheliomatous  cells,  but  sometimes  larger,  Avith  more  distinct 
nucleoli,  and  much  resembling  the  nuclei  of  scirrhous  or  medullary  cancer 
(seepages  520  and  524)  ;  (3)  hrood-cells,  or  cells  containing  nuclei  under- 
going development  into  nucleated  cells,  the  successive  formation  of  one  cell 
within  another  sometimes  giving  a  peculiar  laminated  appearance;  and 
(4)  laminated  capsules,  nests,  or  epidermic  or  concentric  globes,  consisting 
of  concentric  layers  of  epithelial  scales,  containing  in  the  central  space 
granular  or  oily  matter,  cells,  or  free  nuclei,  and  apparently  resulting  from 
a  continuation  of  the  process  of  endogenous  cell-formation  described  as 
giving  a  laminated  appearance  to  the  simpler  brood-cells.  These  nests  or 
concentric  globes  are  met  with  in  other  epidermic  formations,  but  are  better 
marked  in  ephitheliomatous  than  in  any  other  structures. 

The  cells  of  epithelioma  above  described  vary  with  the  nature  of  the 
surface  in  which  the  growth  occurs;  thus,  while  in  the  lower  lip  they 

resemble  the  cells  of  ordinary  tes- 
sellated epithelium,  in  the  mucous 
membrane  of  the  intestine  they 
have  a  cylindriform  appearance. 
Very  rarely,  melanoid  matter  is 
mingled  with  the  epitheliomatous 
structure,  constituting  the  mela- 
notic form  of  the  disease. 

Diagnosis. — The  diagnosis  of 
epithelioma  from  scirrhus  and 
medullary  cancer  may  usually  be 
made  by  observing  its  locality — 
commonly  a  mucous  or  muco- 
cutaneous surface  —  its  frequent 
origin  from  sources  of  local  irrita- 
tion, its  early  and  wide-spreading 
ulceration,  and  the  absence  of 
any  tendency  to  involve  distant 
organs,  or  to  produce  a  cachectic 
condition.  When  occurring  on 
the  fingers,  lips,  or  tongue,  epi- 
thelioma may  occasionally  be 
mistaken  for  a  chancre  in  the  same 
situation.  In  any  case  of  doubt, 
the  patient  should  be  submitted  to  antisy])hilitic  treatment,  the  effect  of 
which  will  usually  suffice  to  make  the  nature  of  the  case  apparent. 

Prognosis. — The  prognosis  of  epithelioma,  when  promptly  treated,  is 
much  more  favorable  than  in  the  case  of  other  malignant  tumors.  The 
average  gain  of  life  by  operation  is  about  two  years  and  a  half,  and  sev- 
eral authentic  cases  are  on  record  in  which  no  recurrence  of  the  disease 
was  observed  for  twenty  or  even  thirty  years  after  excision  of  the  primary 
growth.  The  late  Mr.  Collis,  indeed,  went  so  far  as  to  declare  that  no 
recurrence  (in  the  case  of  epithelioma  of  the  lip)  was  to  be  anticipated, 
provided  that  excision  was  thorough,  and  that  caustics  had  not  previously 
been  used. 

Treatment. — As  a  rule,  it  may  be  said  that  glandular  complication,  if 


Fig.  253. 


Concentric  globes  of  epitbelioma.  (Green.) 
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extensive,  should  forbid  operation  in  cases  of  epithelioma.  If,  however, 
the  neigliborino-  lymphatic  glands  be  enlarged  and  irritated  merely,  with- 
out being  infiltrated,  or  if  the  glands,  though  infiltrated,  can  themselves 
be  removed,  an  operation  may  be  proper,  though,  in  such  a  case,  the* prog- 
nosis should  always  be  very  guarded.  Constitutional  treatment,  except 
such  as  may  be  required  by  the  general  state  of  the  patient,  is  as  useless 
here  as  in  the  case  of  cancer ;  the  only  hope  is  in  complete  extirpation  of 
the  epitheliomatous  mass;  and  this,  to  be  successful,  should  be  done  at  as 
early  a  period  as  possible.  The  treatment  may  consist  of  excision,  stran- 
gulation, or  the  use  of  caustics. 

Caustics  are  only  to  be  recommended  when,  from  the  locality  or  super-  , 
ficial  extent  of  the  epithelioma,  the  use  of  the  knife  would  seem  to  be  con-  ^ 
tra-indicated.  The  best  caustics  are  probably  the  potassa  cum  calce,  chlo- 
ride of  zinc,  and  acid  nitrate  of  mercury.  According  to  Busch,  the  use  of 
alkaline  lotions,  especially  a  solution  of  soda,  may  occasionally  effect  a  cure 
in  the  early  stage  of  the  disease.  Filiate,  of  Orleans,  recommends  the 
chlorate  of  potassium,  but  there  seems  to  have  been  some  doubt  as  to  the 
real  nature  of  the  affection  in  the  cases  reported  by  this  surgeon. 

Excision  is  the  mode  of  treatment  to  be  preferred  whenever  it  is  prac- 
ticable. The  incisions  should  be  carried  wide  of  the  diseased  structure, 
and  may  be  so  arranged  as  to  allow  of  the  extirpation  of  any  glands  thaty^ 
it  may  be  thought  proper  to  remove.  In  certain  situations,  as  in  the  hand 
or  lower  extremity,  the  extent  of  the  disease  may  be  so  great  as  to  render 
amputation  a  better  operation  than  simple  excision. 

Strangulation  may  occasionally  be  required,  if  the  locality  of  the  epithe- 
lioma be  such  as  to  forbid  excision,  or  if  the  part  be  so  vascular  as  to  cause 
fear  of  hemorrhage.    In  such  a  case,  the  part  to  be  removed  may  be  insu- 
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lated  by  means  of  two  or  more  strong  ligatures,  when  it  will  slough,  and 
become  detached  in  the  course  of  a  few  days,  or  removal  may  be  effected 
by  means  of  the  elastic  ligature,  as  recommended  by  Dittel,  of  Vienna  ;  in 


Fig.  2.55. 


Wire  ecraseur. 


other  situations,  as  in  the  tongue,  the  process  introduced  by  Chassaignac, 
and  known  as  Ecrasement  lineaire  will  be  preferable.  One  or  more  ecra- 
seurs  may  be  used,  the  chain  or  wire  of  the  instrument  being  passed,  if 
necessary,  through  the  base  of  the  growth  by  means  of  a  needle.  The 
screw  should  be  slowly  worked,  and  the  handle  turned  not  more  than  once 
in  fifteen  seconds. 

The  galvano-cautery  affords  a  convenient  mode  of  removing  epithelio- 
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mata  in  vascular  regions,  but  its  use  is  apt  to  be  followed  by  the  occur- 
rence of  secondary  hemorrhage. 

Recurrent  Epithelioma  may  be  treated  in  the  same  manner  as  the  pri- 
mary growth. 

Excision  of  Tumors. 

No  rules  of  universal  application  can  be  given  as  to  the  mode  of  excising 
morbid  growths.  It  may  be  said,  however,  in  general  terms,  that  the  in- 
cision (for,  in  the  case  of  innocent  growths,  there  should  usually  be  but  one) 
should  be  in  the  direction  of  the  long  axis  of  the  tumor,  and  should  corre- 
spond as  far  as  possible  with  the  natural  folds  of  the  part.  In  the  case  of 
non-malignant  tumors,  no  skin  need  be  removed,  unless  the  growth  be  very 
large  ;  but  if  the  tumor  be  malignant,  it  will  usually  be  necessary  to  remove 
a  portion  of  the  cutaneous  investment,  whether  it  be  or  be  not  ulcerated, 
and  the  incisions  in  this  case  may  be  elliptical  (Fig.  25G), 
Fig.  256.        or  in  the  form  of  a  double  S  (Fig.  25*7). 

If  the  tumor  be  encapsulated,  it  should  be  removed  if 
possible  by  enucleation,  the  finger  and  handle  of  the  knife 
being  used  in  the  deeper  parts,  instead  of  the  cutting  edge 
of  the  instrument ;  when  it  is  necessary  to  resort  to  dissection,  the  growth 
should  be  loosened  first  at  the  part  at  which  its  main  vessels  enter,  so  that 
if  these  are  cut,  they  may  be  secured  once  for  all.'    In  removing  a  non- 
malignant  growth,  the  knife  should  be  kept  close  to  the  tumor,  so  as  to 
avoid  wounding  the  important  structures  to  which  it  may  be  attached ;  but 
if  the  growth  be  malignant,  the  surgeon  should  keep  wide  of 
Fig.  257.      it  in  all  his  manipulations,  so  that  no  portion  may  be  allowed 
to  remain.    If  possible,  a  tumor  should  never  be  cut  into  until 
it  is  removed ;  neglect  of  this  precaution  may  lead  to  hemor- 
rhage (for  the  tumor  itself  may  be  very  vascular),  and  if  it  be 
a  malignant  growth,  particles  may  escape  from  it,  which 
will  act  as  germs  in  promoting  the  recurrence  of  the  disease. 
If  the  tumor  be  of  moderate  size,  the  first  incision  should  be 
made  sufficiently  free  to  allow  removal  of  the  whole  mass;  in 
the  case,  however,  of  a  very  large  tumor,  it  is  well  to  expose 
only  a  portion  of  it  at  first,  enlarging  the  wound  at  a  later 
stage  of  the  operation  when  necessary ;  the  loss  of  blood  will 
thus  be  less  than  if  the  whole  incision  had  been  made  at  the  beginning. 

Pozzi  suggests,  in  order  to  facilitate  the  removal  of  thin-walled  cysts, 
that  their  contents  should  be  evacuated  with  a  trocar  and  canula,  and  that 
they  should  then  be  filled  with  melted  spermaceti ;  when  this  has  hardened, 
they  can  be  dissected  out  like  solid  tumors. 

If,  when  a  tumor  is  exposed,  it  be  found  that  its  deep  attachments  can- 
not be  safely  interfered  with,  the  best  thing  left  for  the  surgeon  to  do  is  to 
strangulate  the  base  of  the  growth  with  strong  ligatures,  and  cut  off  the 
remainder:  no  operation,  however,  should  be  undertaken,  unless  it  appear 
that  the  whole  tumor  can  be  safely  extiri)ated. 

After  the  excision  of  a  tumor,  the  surgeon  should  carefully  explore  with 
his  finger  the  whole  surface  of  the  wound,  so  as  to  make  sure  that  no  por- 
tion of  the  growth  has  been  allowed  to  remain :  this  is  particularly  impor- 
tant in  dealing  with  a  malignant  tumor,  and,  in  such  a  case,  any  suspicious 
structures  that  cannot  be  removed,  may  be  touched  with  the  actual  cau- 
tery, or  with  a  solution  of  chloride  of  zinc  (gr.  xv-f5j),  with  which,  indeed. 


1  Ronciere  advises  that  the  cellular  tissue  around  a  tumor  should  be  blown  up  with 
air  to  facilitate  its  excision. 
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I  commonly  wash  out  the  whole  cavity.  The  lips  of  the  wound  may  then 
be  approximated  with  sutures  and  adhesive  strips,  and  lig'htly  dressed  with 
a  strip  of  lint  dipped  in  olive  oil,  or  with  any  other  simple  application  that 
may  seem  appropriate.  If  the  cavity  left  by  the  removal  of  the  tumor 
be  large,  a  drainage-tube  should  be  'introduced,  and  the  part  should  be 
supported  with  a  compress  and  bandage,  to  prevent  oozing  or  accumulation 
of  pus. 


CHAPTER  XXVII, 


SURGICAL  DISEASES  OF  THE  SKIN,  AREOLAR  TISSUE, 
LYMPHATICS,  MUSCLES,  TENDONS,  AND  BURS^. 

Diseases  of  the  Skin  and  its  Appendages. 

The  considex'ation  of  the  ordi- 
nary cutaneous  atfections  which 
are  commonly  spoken  of  as  "skin 
dineases,''^  does  not  properly  come 
within  the  scope  of  this  work;  but 
there  arc  certain  morbid  conditions 
of  the  skin  and  its  appendages 
which  require  surgical  manipula- 
tions in  their  treatment,  and  which 
may,  therefore,  be  here  appropri- 
ately referred  to. 

Verrueae  or  Warts. — Warts 
consist  of  hypertrophied  cutane- 
ous papilla,  which  may  project, 
each  papilla  by  itself,  or,  as  is 
more  usual,  ensheathed  by  a  com- 
mon investment  of  thickened  scaly 
epithelium.  They  occasionally  at- 
tain a  considerable  size,  consti- 
tuting some  of  the  so-called  horns 
met  with  in  various  parts  of  the 
body.  Anatomically,  they  belong 
to  the  papillary  variety  of  tumor. 
The  simple  warts  which  appear 
upon  the  hands  and  face  come 
without  any  apparent  cause,  and 
often  disappear  spontaneously.  In 
other  cases,  they  remain  perma- 
nently, becoming  of  a  dark  color, 
and  occasionally  forming  a  nidus 
for  epitheliomatous  formations,  as  do  sometimes  the  analogous  growths 
known  as  moles.  The  treatment  consists  in  the  application  of  nitrate  of 
silver  in  substance,  nitric  or  chromic  acid,  or  the  muriated  tincture  of 
iron — or  in  ligation  or  excision,  if  the  wart  be  pedunculated.  Warts 
occasionally  have  a  moist,  muco-cutaneous  covering,  and  are  irritable  and 
disposed  to  bleed ;  the  glycerite  of  tannic  acid  will  often  be  found  a  useful 


Warts  around  the  anus.  (Ashton.) 
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application  in  this  form  of  the  disease.  Warts  not  unfrequently  occur 
upon  the  muco-cutaneous  surfaces  of  the  anus,  or  of  the  genital  organs 
in  either  sex,  and  in  the  latter  situation  are  often  spoken  of  as  venereal 
warts  or  vegetations :  they  are  not,  however,  necessarily  of  a  venereal 
origin,  but  may  be  produced  simply  by  the  irritation  of  frequent  sexual 
intercourse,  or  may  even  result  from  the  accumulation  of  smegma  and 
want  of  personal  cleanlineSvS.  They  are  particularly  apt  to  occur  in  per- 
sons with  congenital  phimosis.  The  treatmeyit  consists  in  the  application 
of  nitric  or  chromic  acid,  or  powdered  calomel,  or  in  paring  or  snipping  off 
the  growths  with  a  sharp  knife  or  scissors,  and  cauterizing  the  surface 
from  which  they  spring.  Unna  advises  the  application  of  mercurial  and 
arsenical  plasters.  Warts  of  the  generative  organs,  and  occasionally  those 
of  the  hand,  appear  to  be  communicated  by  contact. 

Corns  are  local  indurations  and  hypertrophies,  usually  confined  to  the 
cuticle,  but  occasionally  involving  the  papillse  of  the  true  skin.  Corns 
result  from  intermittent  pressure,  as  from  wearing  badly-fitting  boots,  and 
are  chiefly  seen  on  the  feet,  but  occasionally  on  the  hands,  knees,  elbows, 
and,  according  to  Hulke,  even  on  the  tongue.  Hard  Corns  are  such  as 
foi-m  upon  exposed  surfaces,  as  on  the  edge  of  the  foot,  and  are  conse- 
quently dry  and  indurated,  while  Soft  Corns  are  such  as  occur  in  situa- 
tions where  they  are  kept  moist,  as  between  the  toes,  where  they  assume 
a  spongy,  mucous  appearance,  not  unlike  the  mucous  patch  of  syphilis. 
Bursse  are  occasionally  developed  beneath  both  varieties  of  the  affection. 
Soft  corns  are  usually  more  irritable  than  the  hard,  but  either  may  be 
very  painful  if  inflamed,  the  Papillary  Co7'7i,  which  occurs  chiefl}^  on  the 
sole  of  the  foot,  causing,  probably,  more  acute  suffering  than  any  other 
variety. 

The  treatment  of  hard  corns  consists  in  relieving  the  part  from  pressure 
by  the  use  of  suitable  shoes  or  the  application  of  a  perforated  plaster,  in 
shaving  off  the  surface  of  the  corn  and  applying  the  solid  stick  of  nitrate 
of  silver  to  its  base,  or  in  excising  the  centre  of  the  indurated  pai*t  with  a 
sharp  knife  or  scissors,  after  the  whole  has  been  softened  b}^  the  use  of  a 
AA^arm  water-dressing.  Soft  corns  may  be  dusted  with  powdered  oxide  of 
zinc,  or  touched  with  nitrate  of  silver  or  glacial  acetic  acid,  the  toes  being- 
kept  apart  by  the  interposition  of  scraped  lint  or  raw  cotton.  Suppuration 
occurring  beneath  a  corn  requires  poulticing  and  the  evacuation  of  the  pus 
after  shaving  down  the  part  with  the  point  of  a  sharp  lancet. 

Onychia  is  an  affection  of  the  matrix  of  the  nails,  of  which  we  may 
recognize  two  varieties,  the  simple  and  the  malignant. 

Simple  Onychia,  or,  as  it  is  vulgarly  called,  ^'run-around,''''  consists 
in  an  inflamed  condition  of  the  matrix  of  the  nail,  usually  resulting  from 
slight  injury,  and  attended  with  suppuration  and  loosening  of  the  nail, 
which  becomes  shrivelled  and  discolored,  and  is  eventually  cast  off — the 
new  nail  which  forms  being  commonly  thickened  and  distorted.  This 
affection  occurs  chiefly  in  the  hand,  and  is  almost  exclusively  confined  to 
children.  The  treatment  consists  in  the  use  of  poultices,  or  water-dressing, 
until  the  nail  has  separated.  The  growth  of  the  new  nail  may  sometimes 
be  advantageously  regulated  by  the  application  of  an  adhesive  strip  or  a 
layer  of  wax. 

Malignant  Onychia  results  from  injuries  occurring  to  persons  in  a  de- 
pressed constitutional  condition,  and  is  usually  seen  in  the  thumb  or  fore- 
finger, or  in  the  great  toe,  where  it  sometimes  receives  the  name  of  toe-nail 
ulcer.    It  consists  in  an  unhealthy  form  of  ulceration  in  the  matrix  of  the 
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nail,  which  becomes  brown  or  black,  and  is  thrown  off,  its  place  being- 
occupied  by  fungous  granulations.  The  disease  has  little  or  no  tendency 
to  a  spontaneous  cure,  and  sometimes  leads  to  necrosis  of  the  ungual 
phalanx.  The  treatment  may  consist  in  avulsion  of  any  portion  of  the 
nail  which  remains,  and  thorough  cauterization  of  the  niatrix  with  solid 
nitrate  of  silver — a  simple  dressing,  such  as  lime-water,  being'  afterwards 
applied,  while  the  parts  are  kept  well  supported  with  strips  of  adhesive 
plaster;  or,  which  I  think  better,  in  simply  trimming  the  nail  to  the  level 
of  the  ulcer,  and  then  applying  powdered  nitrate  of  lead,  as  advised  by 
Moerloose,  Yanzetti,  and  MacCormac ;  the  nitrate  forms  a  thick  crust, 


Fig.  259.  Fig.  2  ;0. 


which  separates  after  several  days,  leaving  a  healed,  or  rapidly  healing,  sur- 
face; the  application  gives  rise  to  severe  pain,  which  lasts  for  several  hours, 
but  the  treatment  is  prompt  and  efficient,  and  has  the  great  advantage  of 
allowing  the  preservation  of  the  nail.  Other  plans  are  recommended  by 
various  authors:  T.  Smith,  followinii-  Abernethy,  advises  the  application 
of  dilute  Fowler's  solution,  while  Vanzetti  recommends  the  employment 
of  powdered  quicklime,  Babacci  the  application  of  charcoal  and  camphor, 
and  Dulles  the  use  of  iodoform.  Syphilitic  Onychia  has  already  been 
referred  to  at  page  479  ;  it  requires  the  application  of  black  or  yellow  wash, 
with  the  use  of  suitable  antisyphilitic  remedies.  Amputation  may  be  re- 
quired, if  necrosis  occur  in  a  neglected  case  of  onychia  malig-na. 

Ingrowing  Toe-Nail  is  an  affection  almost  exclusively  confined  to 
the  outer  side  of  the  great  toe ;  it  results  from  w^earing  narrow  shoes, 
which  compress  the  foot  and  cause  the  soft  part  of  the  toe  to  overlap  its 
nail,  giving  rise  to  an  ulcer  which  is  painful  and  persistent.  A  cure  may 
be  sometimes  effected  by  dusting  the  ulcer  with  oxide  of  zinc,  or  interposing- 
a  little  lint,  or  a  strip  of  adhesive  plaster,  between  the  nail  and  the  inflamed 
part  of  the  toe;  but  in  many  cases  it  will  be  necessary  to  remove  a  portion, 
or  the  whole,  of  the  nail.  This  may  be  done  (the  patient  being  etherized) 
by  thrusting  one  blade  of  a  pair  of  sharp-pointed  scissors  beneath  the  nail 
up  to  its  root,  when  the  whole  nail  may  be  divided  at  a  single  stroke;  the 
segment  to  be  removed  is  then  grasped  with  forceps,  and  torn  away  from 
the  matrix,  this  process  being  repeated  on  the  other  side,  if  necessary,  and 
the  part  then  simply  dressed  with  wet  lint.  A  new  nail  grows,  which  is 
usually  straight  and  well  formed.  The  shoe  must,  of  course,  be  so  arranged 
as  to  free  the  part  from  pressure. 

Hypertrophy  of  a  Toe  Nail,  usually  of  that  of  the  great  toe,  is 
occasionally  met  with,  the  lamin*  of  the  nail  becoming  distorted,  and  con- 
stituting a  horn-like  protuberance  w^hich  may  grow  so  large  as  to  interfere 
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with  walking.  The  treatment  consists  in  avulsion  of  the  nail,  which  opera- 
tion usually  effects  a  permanent  cure. 

Keloid  or  Cheloid  (of  Alibert)  is  an  affection  met  with  chiefly,  if 
not  exclusively,  in  the  scars  produced  by  burns  or  by  wounds,  and  espe- 
cially in  those'  produced  by  flogg-ing-,  and  is  to  be  distinguished  from  the 
disease  known  as  Morphaea  or  the  Keloid  of  Addison  {true  keloid), 
which  occurs  in  healthy  skins,  where  it  produces  a  scar-like  appearance. 
The  former  appears  in  the  shape  of  small  and  shining,  indurated  elevations, 
of  a  dusky  red  color,  which  extend,  sending  out,  as  it  Avere,  claw-like  pro- 
cesses, and  are  attended  during  their  growth  by  great  itching  and  consider- 
able pain.  In  their  structure  they  correspond  with  the  fibro-cellular  out- 
growths described  in  the  last  chapter.  The  Keloid  of  Addison  begins  as  a 
"white  patch  or  opacity"  of  the  skin,  surrounded  by  a  zone  of  redness, 
gradually  spreading  and  inducing  contraction  of  fascias  and  tendons,  and 
giving  a  "  hide-bound"  character  to  the  part  afl'ected.'  The  treatment  of 
either  form  of  keloid  is  very  unsatisfactory.  Extirpation  with  the  knife 
has  been  tried,  but  the  disease  almost  invariably  recurs.  Dr.  Addison 
derived  advantage  from  the  use  of  iodine,  both  internally  and  externally, 
in  one  case  of  the  variety  of  the  disease  known  by  his  name. 

Warty  Tumors  of  Cicatrices  Under  the  name  of  Warty  Tumor 

or  Warty  Ulcer  of  Cicatrices,  an  affection  somewhat  resembling  the  keloid 
of  Alibert  has  been  described  by  Caesar  Hawkins.'^  Some  of  these  warty 
ulcers  are  non-malignant,  being  of  a  fibro-cellular  character,  but  others  are 
really  epitheliomata  of  a  papillary  form.  When  occurring  over  the  ante- 
rior surface  of  the  tibia,  as  in  the  so-called  "  Warty  Ulcer  of  MarjoUn,'''' 
they  are  very  often  complicated  by  a  carious  condition  of  the  bone.  The 
treatment  consists  in  excision  or  amputation,  according  to  the  size  and 
locality  of  the  affection;  the  operation,  even  when  the  disease  is  epithe- 
liomatous,  often  resulting  in  an  apparently  permanent  cure,  llecovery 
may,  according  to  Collis,  be  sometimes  obtained  in  the  early  stage  by  the 
application  of  bismuth,  or  of  ice. 

Rodent  Ulcer — This  affection,  which  is  also  known  as  Jaco&V  Ulcer, 
is  most  often  seen  in  the  eyelids,  cheeks,  upper  lip,  nose,  or  scalp,  but  may 
also  occur  in  other  parts  of  the  body.  It  is  a  disease  of  late  adult  life,  and 
commonly  originates  in  some  tubercle  or  mole,  which  may  have  existed  for 
many  years.  It  is  usually  single,  at  first  rounded,  but  becoming  irregular 
as  it  spreads,  with  indurated  base  and  edge,  and  a  somewhat  abrupt,  and 
but  slightly  elevated  border;  it  very  rai-ely  assumes  the  character  of  a 
tumoi'.  The  ulcerated  surface  is  smooth,  glossy,  and  dry,  and  of  a  reddish- 
yellow  color.  The  progress  of  the  disease,  though  extremely  indolent  and 
chronic,  is  never  spontaneously  arrested,  though  partial  cicatrization  may 
sometimes  occur.  The  rodent  ulcer  produces  frightful  ravages,  exposing 
the  orbit,  nasal  cavities,  pharynx,  or  even  the  brain,  and  thus  ultimately 
causing  death — though  the  local  character  of  the  affection  is  strictly  main- 
tained to  the  last,  the  lymphatics  and  distant  organs  never  becoming 
involved.    The  microscopic  characters  of  the  rodent  ulcer  are,  according  to 

'  AddiHon,  in  Med.-Chir.  Transactions,  vol.  xxxvii.  pp.  27-47.  According  to  ,1. 
Collins  Warren,  of  Boston,  the  two  forms  of  keloid  cannot  be  distinguished  by  their 
anatomical  features. 

«  Med.-Chir.  Trans.,  vol.  xix.  pp.  19-34. 

*  See  Dr.  Jacob's  paper  in  Dublin  Hosju  Reports,  vol.  iv.  pp.  232-239. 
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Paget,  Hutchinson,  and  Golding-Bird,  simply  those  observed  in  ordinary 
granulations;  Collis  classes  the  disease  among  myeloid  or  fibro-plastic 
growths,  while,  on  the  other  hand,  Billroth,  with  Moore  and  J.  Collins 
Warren,  who  have  each  written  excellent  monographs  upon  the  subject, 
look  upon  it  as  a  form  of  cancer.    The  treatment  consists  in  complete 

Fig.  2(51. 


Kodent  ulcer  in  an  advanced  stage.    (From  a  patient  iu  the  University  Hospital.) 

extirpation,  which  is  best  accomplished,  when  possible,  with  the  knife.  If, 
however,  excision  be  contra-indicated  by  the  size  or  locality  of  the  ulcer, 
or  the  age  of  the  patient,  caustics  may  be  employed,  the  Vienna  or  Can- 
quoin's  paste,  or  nitric  acid,  or  acid  nitrate  of  mercury,  being  respectively 
preferred,  according  to  the  deep  or  superficial  character  of  the  affection. 

Perforating  Ulcer  of  the  Foot  This  is  a  curious  affection  which 

appears  to  be  less  common  in  this  country  than  in  Europe.  I  have,  how- 
ever, seen  two  cases  of  the  disease,  corresponding  in  every  particular  with 
the  descriptions  given  by  Hancock,  Duplay,  and  other  writers  on  the  sub- 
ject. The  affection  consists  in  an  intractable  form  of  ulceration,  usually 
occupying  the  anterior  part  of  the  sole  of  the  foot,  and  leading  to  destruc- 
tive disorganization  of  the  neighboring  bones  and  joints.  It  often  begins 
as  a  bunion,  appearing  to  result  from  undue  pressure  on  the  part,  or  as  the 
result  of  exposure  to  cold,  when  it  may  be  mistaken  for  ordinary  frost  bite. 
Poncet  and  Estlander  regard  it  as  analogous  to  the  anaesthetic  form  of  ele- 
phantiasis (Lepra  anaesthetica) ,  but  Duplay  and  Morat,  from  dissection  of 
numerous  specimens  and  careful  study  of  the  literature  of  the  affection, 
conclude  that  the  disease  originat(!S  in  degenerative  lesions  of  the  nerves  of 
the  part,  from  traumatic  or  other  causes.  Fischer,  of  Breslau,  and  Savory 
and  Butlin,  adopt  a  similar  theory,  and  the  former  describes  the  disease  as 
a  malignant  form  of  neuro-paralytic  ulceration,  but  a  more  recent  autopsy 
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recorded  by  Michaux  has  failed  to  confirm  this  view.  Ball  and  Thibierge 
have  seen  perforating  ulcers  in  connection  with  locomotor  ataxia.  Eng- 
lisch  points  out,  from  a  study  of  109  cases,  that  the  localization  of  the 
disease  corresponds  with  the  position  of  the  bursas  mucostc  of  the  sole,  and 
concludes  that  it  is  caused  by  a  vascular  change  analogous  to  the  endonrte- 
ritis  obliterans  or  proliferans  of  Friedlander  and  Billroth.  Perforating 
ulcer  has  been  not  unfrequently  confounded  with  the  Mycetoma,  or  fungus 
disease  of  India  (tubercular  disease  of  the  foot,  of  Hancock).  The  trecit- 
ment  consists  in  removing  the  diseased  bone  by  gouging,  excision,  or,  if 
necessary,  amputation,  and  in  endeavoring  to  improve  the  nutrition  of  the 
limb  by  the  use  of  galvanism,  frictions,  etc.  If  the  cause  of  the  nervous  or 
vascular  changes  in  which  the  disease  originates  can  be  discovered,  an 
attempt  should  of  course  be  made  to  remedy  the  evil  so  as  to  prevent  a 
recurrence  of  the  affection.  Dubrueil  describes,  under  the  name  of  "dorsal 
disease  of  the  toes,"  an  inflamed  or  ulcerated  condition  of  adventitious 
bursae  Avhich  are  formed  on  the  back  of  the  toes  under  the  influence  of  pres- 
sure.   Despres  has  described  a  case  of  perforating  ulcer  of  the  hand. 

Lupus — Under  this  name  are  commonly  included  two  affections, 
which  may  be  described  as  Lupus  Non-exedens,  or  Simjyle  Lupus,  and 
Lupus  Exedens,  or  Ulcerating  Lupus. 

Lupus  Non-exedens  appears  as  a  red  patch  on  the  skin  (usually  of  the 
face),  attended  with  brawny  desquamation,  and  sometimes  accompanied 
with  indolent  tubercles.  It  runs  a  very  chronic  course,  and  produces 
inconvenience  merely  by  the  deformity  and  scar-like  contraction  to  which 
it  gives  rise.  It  is  usually  seen  in  persons  of  a  scrofulous  diathesis.  The 
treatment  consists  in  the  administration  of  tonics,  especially  of  cod-liver 
oil,  with  arsenic,  and  in  the  local  use  of  a  solution  of  nitrate  of  silver,  gr. 
x-xx  to  f^j. 

Lupus  Exedens,  Ulcerated  Lupus,  or  Lupous  Ulcer,  is  usually  seated 
on  the  tip  or  alae  of  the  nose,  but  sometimes  on  the  upper  lip,  or  in  other 
situations,  and  is  chiefly  seen  in  young  persons.  It  begins  as  one  or  more 
reddish  papules  or  tubercles,  which  soon  ulcerate  and  coalesce.  The  lupous 
ulcer  may  be  superficial,  when  it  appears  as  a  fungous,  warty,  ulcerated 
surface,  with  prominent  nodular  granulations,  which  are  often  scabbed  over 
by  the  drying  of  the  discharge,  and  are  sometimes  irritable,  though  seldom 
disposed  to  bleed.  The  ulceration  progresses  under  the  scabs,  and  the 
affection  is  liable,  at  any  moment,  to  assume  the  deep  or  phagedsenic  form, 
which  was  known  to  the  older  writers  as  noli-me-tangere.  The  phaged- 
tenic  lupous  ulcer  is  a  very  painful  affection,  attended  with  great  destruc- 
tion of  tissue,  and  accompanied  with  a  fetid  discharge.  Under  its  influ- 
ence, the  greater  part  of  the  nose  may  melt  away,  as  it  were,  in  the  course 
of  a  few  weeks,  and  it  is  to  be  observed  that,  when  the  ulcer  has  reached 
the  level  of  the  rest  of  the  face,  it  may  become  at  least  temporarily  arrested. 
The  affection  rarely  proves  fatal  by  itself,  and  cicatrization  may  occur,  add- 
ing to  the  deformity  caused  by  the  disease,  by  inducing  contraction  and 
distortion  of  neighboring  parts.  The  microscopic  appea7'ances  of  lupus 
have  been  investigated  by  several  pathologists,  among  whom  Essig  finds 
that  the  corium  is  infiltrated  with  round  cells  which  in  some  specimens 
follow  the  track  of  the  vessels  and  arrange  themselves  in  heaps  around 
them  ;  spindle-shaped  and  giant  cells  are  also  found  in  some  cases.  Accord- 
ing to  Thonia  and  Thin,  the  cell-infiltration  originates  in  exuded  white 
corpuscles.  Lang  believes  the  giant  cells  to  represent  the  intermediate 
stage  in  the  process  of  degeneration  of  the  tissues.  Friedlander  looks  upon 
the  nodosities  of  lupus  as  true  tubercles,  but  Colomiatti  considers  them 
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essentially  distinct.  Accordinj^  to  Piffard,  the  superficial  or  simple  lupus 
presents  an  infiltration  of  round  cells,  while  the  g'iant  cells  occur  only  in 
the  ulcerative  variety,  and  the  "cell-heaps"  (which  alone  are  characteristic 
of  lupus)  in  those  cases  which  involve  the  subcutaneous  tissues.  The 
treatvierU  of  the  superficial  form  of  lupus  consists  in  the  administration  of 
arsenic  and  cod-liver  oil,  and  in 
the  local  use  of  a  solution  of 
nitrate  of  silver,  diluted  tinc- 
ture of  iodine,  or  dilute  citrine 
ointment.  Riehl  advises  the 
employment,  for  from  half  a 
minute  to  tw^o  minutes,  of  a 
solution  of  caustic  potassa  (one 
part  to  two),  followed  by  appli- 
cations of  finely  powdered  iodo- 
form. J.  G.  Marshall  employs 
Avith  success  an  ointment  of 
salicylic  acid  (3'ss-sj).  The 
phagedfenic  variety  of  lupus  re- 
quires the  application  of  caus- 
tics, or  of  the  actual  or  electric 
cautery,  together  with  the  con- 
stitutional treatment  already 
recommended.  Yolkmann  em- 
ploys erasion,  or  scraping  away 
the  diseased  tissue  with  a  sharp 
spoon  or  scoop,  and  Hutchinson 
prefers  this  mode  of  treatment 
to  any  other ;  Dr.  Piffard,  Air. 
Malcolm  M  orris,  and  Mr.  God- 
lee  also  employ  erasion,  but  the  former  supplements  it  with  the  actual  cau- 
tery, and  the  latter,  after  checking  the  hemorrhage  by  pressure  with  lint, 
apples  an  ointment  of  iodoform  and  oil  of  eucalyptus.  Squire  recommends 
linear  scarification,  as  in  cases  of  "  port-wine  stain."  (See  Chap.  XXIX.) 
Excision  may  be  resorted  to  in  certain  situations,  as  the  upper  lip  or  nose, 
the  resulting  gap  being  closed  by  a  plastic  operation,  if  necessary.  Lupus, 
complicated  with  a  syphilitic  taint,  requires  the  administration  of  the 
iodide  of  potassium. 


Pliasfedaenic  lupous  ulcer.  (Druitt.) 


Malignant  Diseases  of  the  Skin — Both  cancer  and  epithelioma 
may  occur  primarily  in  the  skin,  as  was  mentioned  in  speaking  of  those 
affections.  The  treatment  consists  in  excision,  or  amputation,  according 
to  the  size  and  situation  of  the  mali"-nant  g-rowth. 


Diseases  of  the  Areolar  Tissue. 

Cellulitis,  or  Inflammation  of  the  Ar^eolar  Tissue,  may  be  circum- 
scribed or  diffused:  in  the  former  case  it  gives  rise  to  an  abscess,  and  in 
the  latter  to  diffused  suppuration.  When  depending  upon  an  erysipela- 
tous taint,  it  constitutes  cellular  erysipelas  (see  pp.  412,  428). 

Elephantiasis  Arabum,  or  Arabian  Elephantiasis,  may  be  described 
as  a  hyp(!rtrophy  of  the  skin  and  subcutaneous  areolar  tissue.  In  its  struc- 
ture it  corresponds  with  t\w.  fibro-cellular  outgrowths  described  in  Chapter 
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XXVI.  It  is  chiefly  seen  in 
the  scrotum,  and  in  the  lower 
extremity,  where  it  consti- 
tutes the  affection  known  as 
Barbadoes  leg'.  Its  appear- 
ances are  well  shown  in  the 
annexed  cut  (Fig-.  263),  from 
a  paper  by  Dr.  Isaac  Smith, 
Jr.,  of  Fall  River,  Mass. 
This  form  of  elephantiasis  is 
closely  analogous  to  the  af- 
fections known  by  modern 
pathologists  as  Sclerema  or 
Scleroderma,  as  well  as  to 
that  described  by  Mott  and 
Stokes  as  Pachydermatocele, 
the  EiloidcH  of  Warren,  the 
Dermatolysis  of  Wilson,  and 
the  MoUuscum  fibrosum  of 
Pollock  and  Ford.  The  <reai- 
ment  consists  in  the  use  of 
pressure,  ligation  of  the  main 
artery  of  the  part,  excision, 
or  amputation,  according  to 
the  circumstances  of  the  par- 
ticular case  (see  page  502). 

Diseases  of  the  Lymphatic  System. 

Angeioleucitis  or  Lymphangeitis  {Inflammation  of  the  Lym- 
phatic Vessels  or  Absorbents)  may  occur  as  an  idiopathic  affection,  as  a 
complication  of  erysipelas,  or  as  the  result  of  the  irritation  produced  by  a 
wound,  ulcer,  or  local  inflammation,  as  in  cases  of  gonorrhoea.  Its  occur- 
rence is  usually  preceded  or  accompanied  by  marked  constitutional  disturb- 
ance, rigors,  and  febrile  reaction.  If  the  inflamed  lymphatics  be  superficial, 
their  course  will  be  marked  by  a  number  of  fine  lines,  which  soon  coalesce 
into  a  band  about  an  inch  wide,  of  a  vivid  red  color,  running  from  the 
point  at  which  the  disease  originates  to  or  beyond  the  nearest  lymphatic 
glands,  which  are  always  themselves  inflamed.  The  line  of  the  absorbents  is 
somewhat  doughy,  and  not  ver}^  tender,  and  the  limb  is  usually  swollen 
and  often  erythematous.  If  the  inflammation  affect  only  the  deep  lymph- 
atics, the  affection  of  the  glands  may  alone  be  perceptible.  Resolution 
usually  occurs  in  the  course  of  a  week  or  ten  days,  though  suppuration 
often  takes  place  in  the  glands,  and  sometimes  in  the  lymphatics  them- 
selves ;  the  prognosis  is  favorable,  though  death  may  occur  from  the  super- 
vention of  erysipelas,  pyaemia,  or  diffuse  cellulitis.  The  only  disease  with 
which  angeioleucitis  is  likely  to  be  confounded  is  phlebitis,  from  which  it 
may  be  distinguished  by  observing  that  the  red  line  in  the  latter  affection 
has  a  dusky  hue,  and  gives  a  peculiar  cord-like  and  knotty  sensation  to  the 
touch.  The  local  treatment  consists  in  the  application  of  nitrate  of  silver 
along  the  line  of  inflamed  lymphatics,  so  as  to  blacken  without  blistering 
the  skin;  the  limb  may  then  be  wrapped  in  carded  cotton.  If  suppuration 
threaten,  poultices  may  be  employed,  and  pus  should  be  evacuated  by  early 
incisions.  The  constitntional  treatment  consists  in  the  use  of  saline  dia- 
phoretics and  anodynes,  with  or  without  stimulants,  according  to  the 
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Elephautiasis  Arabum  in  the  lower  extremity  :  Bai  badoes 
leg.  (Smith.) 
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general  condition  of  the  patient.  If  erysipelas  occur,  the  tinct.  ferri 
chloridi  may  be  given  in  combination  with  the  liq.  ammonii  acetatis. 

Adenitis,  or  Inflammation  of  the  Lymphatic  Glands,  always  accom- 
panies angeioleucitis,  but  may  also  occur  independently,  as  the  result  of 
transmitted  irritation  (as  in  sympathetic  bubo),  or  of  the  absorption  of 
morbid  matter  (as  after  poisoned  wounds,  or  in  chancroidal  bubo),  or  as 
the  result  of  direct  violence,  or  of  over-exertion  in  walking  or  otherwise. 
The  so-called  bubon  d^evibUe  is,  as  already  mentioned  (p.  46'!),  an  instance 
of  this  form  of  adenitis.  The  symptoms  of  adenitis  are  those  of  circum- 
scribed, deep-seated  inflammation  in  general,  terminating  sometimes  in 
resolution,  but  more  often  in  suppuration,  or  in  chronic  induration  and 
hypertrophy.  The  treatment  consists  in  the  use  of  blisters,  nitrate  of 
silver,  or  tincture  of  iodine,  applied  around  but  not  over  the  inflamed 
gland,  with  poultices  and  early  incisions  if  suppuration  ensue,  together 
with  the  administration  of  anodyne  diaphoretics  during  the  acute  stage, 
and  tonics,  such  as  cod-liver  oil  and  iron,  especially  in  the  form  of  the 
iodide,  when  the  affection  assumes  a  chronic  form. 

The  lymphatic  glands  are  affected  in  Tubercidosin,  in  Scrofula,  and  in 
Syjjhilis,  and  are  frequently  the  seat  of  various  morbid  growths,  particu- 
larly the  adenoid,  and  those  of  a  vialignant  nature.  The  treatment  appro- 
priate to  these  various  conditions  has  already  been  described  in  the  chapters 
on  the  several  affections  referred  to. 

Varicose  Lymphatics ;  Lymphangeiomata  A  dilated  or  vari- 
cose condition  of  the  lymphatic  vessels  has  been  occasionally  met  with,  and 
may  form  a  troublesome  complication  in  cases  of  Arabian  Elephantiasis, 
when,  according  to  Manson,  the  lymphatic  fluid  contains  filari^e.  By 
spontaneous  rupture,  or  accidental  wound,  a  fistulous  opening  may  be 
formed,  through  which  the  lymphatic  fluid  escapes,  constituting  the  disease 
known  as  Lymphorrhoea.  The  treatment  consists  in  the  application  of 
caustic,  and  in  the  use  of  pressure. 

Diseases  of  the  Muscles  and  Tendons. 

Myositis,  or  Inflammation  of  the  muscvlar  tissue,  may  occur  as  a 
primary  affection  as  the  result  of  injury,  etc.,  or  may  be  secondary,  de- 
pending upon  various  lesions  of  other  structures,  especially  of  the  bones 
and  joints.  Its  symptoms  and  treatment  have  already  been  sufficiently 
considered  in  the  chapters  on  Inflammation  in  general. 

Fatty  Degeneration  of  muscle  is  a  not  infrequent  sequence  of  in- 
flammation of  the  muscular  tissue,  conjoined  with  long  disuse,  and  may 
probably  in  some  cases  be  dependent  on  the  latter  cause  alone.  In  some 
cases,  to  which  the  name  of  interstitial  fatty  degeneration  has  been  given, 
the  striated  character  of  the  muscular  fibre  is  still  preserved,  the  connect- 
ing tissue  alone  being  replaced  by  oily  matter ;  in  other  cases  the  change 
is  more  complete,  the  whole  muscle  being  converted  into  a  fatty  and  gran- 
ular mass  (necrobiotic  or  intrinsic  fatty  degeneration).  The  latter  condi- 
tion appears  to  depend  upon  more  complete  disuse  of  the  muscle  than  the 
interstitial  form,  and  is  probably  incurable.  The  treatment  of  the  milder 
cases  consists  in  endeavoring  to  restore,  or  at  least  maintain,  the  nutrition 
of  the  part,  by  passive  exercise,  frictions,  etc. 

Rigid  Contraction  of  Muscles  Another  consequence  of  muscular 

inflammation,  especially  in  persons  of  a  gouty  or  rheumatic  tendency,  is 
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rigid  contraction  of  the  affected  muscle,  giving  rise  to  deformity,  and  often 
attended  with  much  pain.  This  is  most  often  seen  in  the  sterno-cleido- 
mastoid  and  splenius  muscles,  the  rigid  contraction  of  which  causes  the 
affection  known  as  stiff  ov  wry-neck.  The  pelvic  muscles  also  often  become 
contracted  as  a  consequence  of  hip  disease.  Rigid  muscular  contraction  may 
likewise  result  from  mere  disuse,  from  long-continued  spasm,  and  from 
paralysis  of  opposing  muscles.  Examples  of  the  two  latter  conditions  are 
seen  in  cases  of  club-foot.  When  rigid  contraction  persists  for  a  long  time, 
it  is  accompanied  by  atrophy  and  usually  by  fatty  degeneration  of  the 
muscular  tissue. 

The  treatment  of  the  inflammatory  form  of  the  affection  consists  in  the 
use  of  stimulating  embrocations,  and  in  the  administration  of  anodynes, 
colchicum,  iodide  of  potassium,  etc.;  while  the  more  permanent  cases 
require  the  use  of  elastic  extension,  or  division  of  the  contracted  muscle  or 
its  tendon.  (See  Orthopaedic  Surgery.)  Ricord  and  others  have  described 
a  peculiar  form  of  muscular  contraction  which  is  dependent  upon  syphilis; 
it  is  chiefly  seen  in  the  biceps,  and  yields  readily  to  the  administration  of 
iodide  of  potassium. 

Ossification  of  Muscle  is  a  rare  affection,  of  which  cases  have  been 
recorded  by  Abernethy  and  Hawkins,  and  which  apparently  depends  on 
the  coincidence  of  muscular  inflammation  with  a  tendency  to  excessive 
bony  deposit.  Miinchmeyer  gives  this  affection  the  name  of  progressive 
ossifying  myositis ;  but,  according  to  Mays,  the  ossific  change  begins,  not 
in  the  muscle  itself,  but  in  the  intermuscular  connective  tissue.  It  is  usually 
accompanied  by  the  development  of  numerous  exostoses,  as  in  a  remarkable 
case  recorded  by  Dr.  Hutchinson,  of  this  city.  The  treatment  consists  in 
the  repeated  application  of  blisters,  with  the  internal  use  of  colchicum, 
iodide  of  potassium,  etc. 

Tumors  in  Muscle  Various  forms  of  tumor  occur  in  muscular 

tissue,  the  most  important  being  the  cancerous,  sarcomatous,  fibrous,  cystic, 
and  vascular.  Cartilaginous  and  osseous  tumors  are  also  met  with,  but 
are  comparatively  rare.  Hydatids  are  occasionally  found  in  muscle.  The 
treatment  of  these  various  affections  is  to  be  conducted  on  ordinary  surgi- 
cal principles.  Excision  usually  presents  no  particular  difficulties,  and, 
except  in  the  cases  of  malignant  tumor,  may  be  expected  to  effect  a  perma- 
nent cure.  Helferich,  of  Munich,  and  Lange,  of  New  York,  have  filled  the 
gap  left  after  removing  muscular  tissue  affected  with  a  tumor,  by  tra,nsplant- 
ing  portions  of  muscle  from  dogs.  For  the  cancerous  tumors,  unless  the 
case  were  seen  at  a  very  early  period,  amputation  (if  the  tumor  were  suit- 
ably situated)  would  offer  a  better  chance  than  excision,  and  should  in  most 
instances  be  preferred.  If,  however,  the  case  be  seen  at  a  very  early  stage, 
an  attempt  should  be  made  to  preserve  the  limb,  by  extirpating  the  tumor 
with  a  wide  margin  of  healthy  tissue.  If  practicable,  the  plan  suggested 
by  Teevan  might  be  adopted,  of  dissecting  out  the  entire  muscle  in  which 
the  malignant  growth  was  seated. 

Tenosynovitis,  or  Inflammation  of  Tendons  and  their  Sheaths  or 
Thecse  (  Thecitis),  occurs  as  the  result  of  injury,  as  well  as  in  cases  of  gout 
or  rheumatism.  This  disease,  which  has  been  well  studied  by  Hopkins,  is 
characterized  by  the  appearance  of  a  tender,  puffy  swelling  in  the  course 
of  the  affected  tendon,  with  a  peculiar  sensation  of  fine  crackling  or  dry 
crepitation,  best  marked  when  the  disease  becomes  chronic.  The  treat- 
ment consists  in  rest,  with  the  use  of  iodine,  stimulating  embrocations,  or 
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blisters.  Terrier  and  Yerchere  describe  a  tuberculous  form  of  the  affec- 
tion, which  is  apt  to  terminate  in  suppuration,  and  which  requires  excision 
of  the  affected  tissue. 

Paronychia  or  Whitlow  (Panaris)  consists  in  inflammation  of  the 
flexor  tendons  and  sheaths  of  the  fingers.  In  the  mildest  form  of  the  dis- 
ease, the  theca  is  but  slightly,  if  at  all,  involved,  the  inflammation  being 
chiefly  confined  to  the  dense  subcutaneous  tissue  of  the  pulp  of  the  finger, 
being,  in  fact,  a  mere  digital  abscess.  In  the  true  paronychia,  or  tendinous 
whitlow,  the  theca  is  principally  affected,  supi)uration  often  extending  in 
the  course  of  the  tendon  beneath  the 

palmar  fascia  (giving  rise  to  palmar  Fig.  264. 

abscess),  or  even  to  the  forearm,  in- 
A'olving,  perhaps,  the  remaining  fin- 
gers, and  causing  extensive  destruc- 
tion of  parts  by  sloughing.  In  the 
worst  form  of  the  disease,  or  felon, 
the  phalangeal  periosteum  is  involved, 
often  leading  to  necrosis  and  exfolia- 
tion of  considerable  portions  of  bone, 
with  destruction  of  neighboring  ar- 
ticulations. The  disease  commonly 
originates  from  some  slight  puncture 
or  other  injury  to  the  extremity  of 
the  finger,  and  is  usually,  though  not  invariably,  confined  to  the  palmar 
surface.  Paronychia  occasionally  occurs  as  an  epidemic,  without  being 
traceable  to  any  traumatic  cause,  and  is  believed  by  Erichsen  to  be  uni- 
formly of  an  erysipelatous  nature.  The  symptoms  are  those  of  deep-seated 
inflammation,  with  intense  throbbing  pain  and  tenderness,  much  aggravated 
by  the  depending  position,  and  with  considerable  constitutional  disturb- 
ance. Though  suppuration  may  occur  pretty  early  in  the  disease,  fluctua- 
tion is  not  very  apparent,  on  account  of  the  density  of  the  intervening 
tissues.    Gangrene  is  occasionally,  but  rarely,  met  with. 

The  treatment  consists  in  the  application  of  leeches,  followed  by  poul- 
tices, or  by  soaking  the  hand  in  water  as  hot  as  can  be  borne,  together 
with  the  internal  administration  of  laxatives  and  anodyne  diaphoretics.  If 
relief  do  not  follow  in  the  course  of  twenty-four  hours,  a  deep  incision 
should  be  made  on  one  or  both  sides  of  the  affected  phalanx,  so  as  to  relieve 
tension  and  evacuate  any  pus  that  may  be  present.  The  incision  should 
not  be  made  in  the  centre  of  the  finger,  lest  the  sheath  be  opened,  when  the 
tendon  would  almost  certainly  slough ;  nor  too  far  towards  the  side,  lest 
the  digital  artery  be  wounded.  The  incision  should  be  made  from  above 
downwards,  so  that,  if  the  patient  withdraw  his  hand  suddenly,  he  may 
rather  assist  than  hinder  the  completion  of  the  operation.  If  suppuration 
extend  along  the  sheath  of  the  tendon  towards  the  palm,  the  surgeon  must 
follow  it  up  with  free  incisions,  repeated  as  often  as  necessary.  The  strength 
of  the  patient  must  be,  at  the  same  time,  sustained  by  the  administration 
of  tonics,  concentrated  food,  and  stimulus.  If  necrosis  occur,  the  sequestra 
must  be  extracted  as  soon  as  they  are  loosened — partial  or  complete  ampu- 
tation of  a  finger  being  occasionally  required,  though  excision  of  the  pha- 
langeal articulations  may  sometimes  be  advantageously  substituted.  By 
unremitting  care  and  attention  on  the  part  of  the  surgeon,  a  hand  may 
often  be  preserved  which  will  prove  quite  useful,  though  somewhat  stiff 
and  deformed;  but  occasionally  the  destructive  process  continues  in  spite 
of  treatment,  involving  the  wrist,  and  eventually  requiring  removal  of  the 
35 
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limb.  During  the  whole  after-treatment  of  a  whitlow  the  hand  should  be 
supported  on  a  broad  splint,  to  keep  the  parts  at  rest  and  prevent  contrac- 
tion of  the  fingers. 

Some  surgeons  endeavor  to  abo7^t  whitlow  by  the  application  of  blisters, 
tincture  of  iodine,  spirit  of  camphor,  or  nitrate  of  silver  ;  the  plan  may 
occasionally  succeed,  but,  if  it  fail,  cannot  but  aggravate  the  affection. 

Ganglion  A  ganglion  is  a  synovial  cyst,  developed  in  connection 

Avith  the  sheath  of  a  tendon.    Erichsen  distinguishes  two  varieties,  the 

simple   ganglion,    which  is 


to  have  become  separated  from  the  lining  wall  of  the  sheath,  which  is  itself 
often  fringed  and  vascular.  Ganglia  occur  chiefly  in  connection  with  the 
extensor  tendons  on  the  back  of  the  hand  or  wrist,  or  on  the  dorsum  of  the 
foot,  though  they  are  also  seen  in  the  palm,  extending  beneath  the  annular 
ligament,  or  on  the  side  or  sole  of  the  foot.  They  occasion,  in  some  cases,  a 
good  deal  of  pain  by  pressing  on  adjacent  nerves,  and  sometimes  interfere 
considerably  with  the  motion  of  the  tendons  on  which  they  are  seated. 
The  presence  of  the  melon-seed-like  bodies  may  be  recognized  by  the  oc- 
currence of  a  peculiar  grating  or  creaking  sound  on  manipulation.  The 
treatment  of  the  smaller  ganglia  may  consist  in  rupture  by  forcible  com- 
pression with  the  thumbs,  or  by  a  sudden  blow,  as  with  a  book ;  or  in 
puncture,  and  subsequent  compression.  If  these  means  fail,  the  interior 
of  the  cyst  may  be  scarified,  after  puncture,  with  the  point  of  a  knife ;  or 
iodine  may  be  injected  ;  or  a  seton  established.  Excision  is  attended  with 
some  risk — diffuse  inflammation  occasionally  ensuing — and  should  there- 
fore be  employed  with  hesitation.  For  the  larger  ganglia,  and  especially 
those  beneath  the  annular  ligament  of  the  wrist,  repeated  blisters  may  be 
employed,  in  hope  of  inducing  consolidation  ;  or  recourse  may  be  had  to 
iodine  injection,  or  to  the  seton.  Division  of  the  annular  ligament  was 
recommended  by  Prof  Syme,  and  has  been  successful!}^  resorted  to  by  Dr. 
Copeland,  of  Virginia.    If  suppuration  occur,  the  cyst  must  be  opened, 


Compound  ganglion.    (From  a  patient  in  the  Episcopal 
Hospital.) 


Fig.  265. 


found  on  the  tendinous  sheath, 
and  the  compound  ganglion, 
Avhich  consists  of  a  dilatation 
of  the  sheath  itself,  and  which 
often  involves  several  adja- 
cent tendons.  Ganglia  vary 
in  size  from  a  third  of  an  inch 
to  two  or  more  inches  in  di- 
ameter, that  of  the  simple 
ganglion  rarely  exceeding 
three-fourths  of  an  inch.  Their 
shape  is  round  or  oval,  and 
they  contain  a  clear  fluid, 
varying  in  consistence  from 
that  of  serum  to  that  of  honey, 
mingled  sometimes  with  ir- 
regularly shaped  melon-seed- 
like bodies,  which  have  been 
recently  studied  by  Beatson  ; 
these  are  formed  of  a  compact, 
fibrinous  substance,  and  ap- 
pear to  have  originated  from 
floating  masses  of  fibrin,  due 
to  previous  inflammation,  or 
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the  melon-seed-like  bodies  evacuated,  if  there  be  any  present,  and  the  wound 
allowed  to  heal  by  granulation.  Excision  may  be  required  if  the  ganglion 
be  of  large  size  and  with  semi-solid  contents. 


Diseases  of  BuRS.iE. 

Synovial  burste  exist  normally  in  certain  situations,  and  may  be  adventi- 
tiously developed  by  continued  friction  or  pressure  in  other  localities.  The 
most  important  bursts,  in  a  surgical  point  of  view,  are  that  between  the 
hyoid  bone  and  thyroid  cartilage,  and  those  over  the  acromion,  the  con- 
dyles of  the  humerus,  the  olecranon,  the  styloid  processes  of  the  radius  and 
ulna,  the  tuber  ischii,  the  trochanter  major,  the  anterior  superior  spinous 
process  of  the  ilium,  the  patella,  the  femoral  condyles,  the  tuberosity  of  the 
tibia,  the  malleoli,  the  heel,  and  the  heads  of  the  first  and  last  metatarsal 
bones.  BursiB  are  also  met  with  beneath  the  deltoid  and  gluteus  maximus, 
l)etween  the  point  of  the  scapula  and  the  edge  of  the  latissinius  dorsi,  and 
in  the  popliteal  space. 


Bursitis,  or  Acute  Infiammation  of  a  Synovial  Bursa,  is  most  frequently 
seen  in  the  bursa  patellse,  constituting  a  variety  of  the  disease  ordinarily 
known  as  "  Housemaid'' s  Knee,''''  from  the  fact 
that  women  who  constantly  kneel  in  scrubbing 
are  peculiarly  exposed  to  the  affection.  Similarly, 
the  enlargement  of  the  bursa  over  the  olecranon 
is  known  as  Miner'' s  Elhow.'''  Acute  inflam- 
mation of  a  bursa  is  attended  with  much  pain 
and  considerable  constitutional  disturbance.  The 
sweUing  is  superficial,  and  in  the  case  of  the  bursa 
patella  above  the  bone — a  diagnostic  point  of  some 
importance,  as  in  inflammation  of  the  joint  the 
patella  is  floated  up  by  the  articular  effusion. 
Th^  treatment  consists  in  the  enforcement  of  rest, 
with  the  application  of  a  suitable  splint,  a  few 
leeches  perhaps,  evaporating  lotions — or  poultices 
and  warm  fomentations,  if  more  agreeable  to  the 
patient — together  with  the  administration  of  ano- 
dyne and  sedative  diaphoretics.  If  suppuration 
occur,  a  free  and  early  opening  must  be  made, 
and  the  case  treated  as  one  of  abscess.  If  the 
incision  be  delayed,  the  pus  may  diffuse  itself 
somewhat  widely  around  the  part,  necessitating 
numerous  counter-openings.  Caries  of  the  pa- 
tella is  an  occasional  sequence  of  housemaid's 
knee,  requiring  the  use  of  the  gouge  to  remove  the  diseased  bone.  Slough- 
ing of  the  bursa  may  likewise  sometimes  occur,  leaving  a  large  ulcer  which 
slowly  heals  by  granulation. 

Simple  Enlargement  or  Dropsy  of  a  Bursa  (Hygroma)  may 

result  from  su))acute  inflammation,  or  simply  from  long-continued  pressure. 
This  condition  in  the  bursa  patellae  constitutes  the  true  housemaid's  knee, 
and  sometimes  causes  considerable  inconvenience  by  the  bulk  of  the  swell- 
ing. The  fluid  in  these  enlarged  burstc  may  be  of  the  ordinary  synovial 
character,  or  may  be  of  a  darker  hue,  containing  cholestearine  and  disin- 
tegrated blood,  when  it  is  not  unfrequently  mixed  with  numerous  rice-like 
or  melon-seed-shaped  bodies  such  as  have  been  described  as  occurring  in 


Knliuged  bursa  over  tVe  pn- 
tella,  the  result  of  pressure; 
housemaid's  knee.  (Liston.) 
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compound  ganglia,  and  which  appear  to  consist  of  imperfectly  developed 
connective  tissue,  formed  originally  upon  the  lining  wall  of  the  l)ursa,  and 
subsequently  separated  by  the  friction  and  constant  motion  to  which  the 
part  is  subjected.  Yirchow  and  others  have  observed  intra-bursal  bands, 
attached  by  both  ends  to  the  wall  of  the  tumor.    The  treatment  consists 


in  the  application  of  discutients,  such  as  iodine  or  blisters ;  or  in  tapping, 
followed  by  the  injection  of  iodine,  or  by  the  establishment  of  a  seton — 
the  thread  being  passed  through  the  canula  as  in  Fig.  267.  If  the  bursa 
contains  the  rice-like  bodies  above  referred  to,  they  must  be  evacuated 
through  a  tolerably  free  incision,  when  the  seton  may  be  passed  as  before. 

Solid  Enlargement  of  a  Bursa  is  caused  by  the  gradual  deposit  of 
organized  lymph  in  the  interior  of  the  sac,  previously  filled  with  fluid, 
until  the  whole  or  nearly  the  whole  of  the  cavity  is  obliterated.  A  bursa, 
when  cut  open  under  these  circumstances,  presents  a  laminated  appear- 
ance, such  as  is  seen  in  a  partially  consolidated  aneurism.  In  some  cases, 
according  to  Erichsen,  the  tumor  is  solid  from  the  first,  fibroid  matter  being 
primarily  deposited  in  the  bursa.  The  treatment  consists  in  the  use  of 
sorbefacient  remedies,  or,  if  these  fail,  in  e^icision — taking  care  not  to  injure 
any  neighboring  articulation,  and,  in  the  case  of  the  bursa  patellge,  not  to 
open  the  deep  fascia  which  is  attached  to  that  bone,  lest  the  structures  of 
the  ham  should  become  involved  in  suppuration.  Annandale  has  recorded 
a  remarkable  case  of  botiy  tumor  occupying  the  situation  of  the  bursa 
patellae. 

Bunion  The  term  hnnion  is  applied  to  an  enlarged  bursa  occurring  in 

any  part  of  the  foot,  the  most  usual  seat  of  the  affection  being  at  the  side 
of,  t)r  below,  the  metatarsal  joint  of  the  great  toe.  Bunions  appear  to  be 
caused  by  distortion  of  the  foot  from  wearing  narrow-soled  and  high-heeled 
shoes,  by  which  the  weight  of  the  body  is  thrown  forwards,  while  the  toes 
are  crowded  together.  The  distortion  consists  in  the  gi-eat  toe  being  thrust 
outwards,  by  which  means  its  metatarsal  joint  becomes  prominent^ — a  large 
corn  usually  forming  over  the  projection,  and  either  the  normal  bursa  of 
the  part,  or  one  adventitiously  developed,  becoming  enlarged  and  painful. 
The  bunion  is  liable  to  repeated  attacks  of  inflammation,  and  suppuration 
may  occur,  leading  perhaps  to  the  formation  of  a  fistulous  ulcer,  accom- 
panied by  a  carious  condition  of  the  bone  and  disorganization  of  the  joint, 
constituting  a  form  of  the  "perforating  ulcer  of  the  foot"  of  French  writers. 
(See  p.  539.)  The  treatment  consists  in  the  use  of  poultices  or  fomenta- 
tions, followed  by  the  application  of  nitrate  of  silver,  to  subdue  inflammation, 
together  with  means  adapted  to  restore  the  toe  to  its  proper  place.  This 
may  be  best  accomplished  by  the  use  of  Bigg's  apparatus  (the  action  of 


Fio.  267. 
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>  tou  with  trocar  and  canula.  (Erichse.v.) 
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which  may  be  seen  from  Fig.  268;  or,  in  more  severe  cases,  by  dividing- 
subcutaneously  the  external  lateral  lig-ament  of  the  metatarso-phalangeal 
joint,  or  the  tendons  of  the  adductor  or  flexor  brevis  pollicis.  In  mild 
cases,  it  may  be  sufficient  to  protect  the  part  by  the  application  of  two  or 
three  thicknesses  of  soap  plaster,  cut  into  a  horse- 
shoe form,  as  recommended  by  Brodie,  and  by  the 
adaptation  of  a  loose  and  well-fitting-  shoe.  If  the 
bunion  contain  fluid,  and  be  uninflamed,  attempts 
to  promote  absorption  may  be  made  by  applying  an 
ointment  of  the  red  iodide  of  mercury  (gr.  x-5j), 
which  is  highly  recommended  by  T.  Smith.  If 
this  fail,  subcutaneous  puncture  and  discission  of 
the  sac,  followed  by  the  external  use  of  iodine,  may 
be  tried,  and  is,  according-  to  Gross,  as  satisfactory 
a,s,  while  it  is  certainly  a  safer  method  than,  exci- 
sion or  incision  with  cauterization.  If  suppuration 
occur,  the  bunion  must  be  opened  and  treated  as  an 
abscess.  If  caries  and  articular  disorganization 
follow,  amputation  through  the  metatarsal  bone 
may  be  required,  and  will,  I  think,  in  this  position, 
usually  be  preferable  to  excision  either  of  the  joint 
or  of  the  head  of  the  metatarsal  bone — though  the 
former  operation  has  been  performed  with  good 
results  by  Kramer,  Pancoast,  and  others,  and  the 
latter  by  several  surgeons,  including  Hueter, 
Hamilton,  Gay,  of  Buff"alo,  and  A.  Rose,  Avho  recommends  the  operation 
even  in  cases  of  simple  contraction  without  caries  {hallux  valgus). 


Apparatus  for  the  treatment 
of  bunion. 


CHAPTER  XXVIII. 

SURGICAL  DISEASES  OF  THE  NERVOUS  SYSTEM. 

The  aff'ections  of  the  nervous  system  which  specially  demand  attention 
from  the  surgeon,  are  Neuritis,  Neuroma,  Neuralgia,  and  Tetanus. 

Neuritis. 

Neuritis,  or  inflammation  of  a  nerve,  may  occur  as  a  consequence  of 
rheumatism,  etc.,  from  exposure  to  cold,  or  from  wounds  or  other  injuries. 
The  chief  symptoms  are  pain,  extending  downwards  in  the  course  of  dis- 
tribution of  the  nerve  and  aggravated  by  pressure,  with  general  febrile 
disturbance.  The  line  of  the  nerve  is  sometimes  reddened  and  swollen,  and 
there  may  be  spasmodic  jerking  of  the  muscles  of  the  part,  with  various 
reflex  phenomena  manifested  in  other  portions  of  the  body.  The  patho- 
logical appearances  are  swelling  and  increased  vascularity  of  the  neuri- 
lemma, with  softening  of  the  nerve-structure  itself.  The  treatment,  in  the 
acute  stage,  consists  in  the  use  of  local  depletion,  with  the  application  of 
ice,  or  of  anodyne  and  emollient  fomentations,  as  most  agreeable  to  the 
patient,  together  with  laxatives  and  diaphoretics,  if  there  be  much  fever. 
The  affected  part  should  be  kept  in  a  state  of  absolute  rest,  and  hypodermic 
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injections  of  morphia,  with  or  without  atropia,  may  be  employed  if  the 
pain  is  very  intense.  Colchicum  may  be  used  in  cases  of  rheumatic  origin, 
and  iodide  of  potassium,  quinia,  etc.,  with  counter-irritation,  in  those  of  a 
subacute  or  chronic  character. 


Neuroma. 


Fig.  269. 


Sectiou  of  a  neuroma  ;  three  nervous 
trunks  terminating  in  it.  The  fibrous 
arrangement  shown,  as  observed  by  the 
nalsed  eye.  (Smith.) 


Neuromata  are  tumors  developed  on  or  between  the  fasciculi  of  a  nerve. 
They  are  usually  fibrous  tumors,  though  a  few  appear  to  belong  to  the  fibro- 
cellular  variety,  a  few  also  containing  cysts.  Billroth  and  other  modern 
pathologists  divide  neuromata  into  the  true  and/aZse,  the  latter  being  the 
fibrous  or  fibro-cellular  growths  commonly  found  in  connection  with  the 

nerves,  while  the  former,  or  true  neuro- 
mata, are  "composed  entirely  of  nerve 
filaments,  especially  of  those  with  double 
contours;  they  appear  to  come  only  on 
nerves,  and  are  very  rare."  Billroth  is 
disposed  to  regard  the  "  amyaline  neuro- 
mata" of  Virchow  as  really  false  neuro- 
mata, or,  in  other  words,  as  fibrous  tumors. 

Neuromata  are  almost  exclusively  con- 
fined to  the  nerves  of  the  cerebro-spinal 
system,^  are  most  common  in  the  male 
sex,  and  grow  slowly,  sometimes  attain- 
ing a  very  large  size ;  they  are  commonly 
multiple,  not  less  than  1200  sometimes 
coexisting,  according  to  R.  W.  Smith,  in 
the  same  patient.  A  neuroma  is  movable 
transversely,  but  not  longitudinally,  on 
the  nerve  upon  which  it  is  developed. 
Neuromata  may  arise  spontaneously,  or 
as  the  result  of  injury;  they  may  occur  in  the  continuity  of  a  nerve,  or  at 
its  cut  extremity,  as  is  seen  in  stumps  after  amputation  (see  page  110). 
They  are  often,  but  not  always,  painful,  the  pain  being  usually  of  a  paro- 
xysmal character,  and  sometimes  excited  only  by  pressure.  In  idiopathic 
neuroma  the  pain  is  referred  almost  exclusively  to  the  peripheral  distribu- 
tion of  the  nerve,  but  in  traumatic  cases  is  frequently  felt  in  other  parts, 
as  a  reflex  phenomenon.  When  present  in  very  large  numbers,  neuromata 
are,  fortunately,  usually  painless.  The  painful  sabcutaneous  tubercle  is 
believed  by  many  writers  to  be  a  "true  neuroma"  (see  page  511).  It  is 
advised  by  Brown-Sequard  that,  in  examining  a  neuroma,  the  nerve  should 
be  firmly  compressed  above  the  tumor,  so  as  to  diminish  the  pain  caused 
by  the  necessary  manipulations.  The  treatment  consists  in  extirpation  of 
the  tumor,  which  should,  if  possible,  be  dissected  from  the  nerve  without 
dividing  the  latter;  if  this  cannot  be  done,  Notta's  plan  might  be  followed, 
and  the  cut  ends  of  the  nerve  approximated  by  means  of  a  suture  (see  page 
21G).  For  the  treatment  of  neuromata  in  stumps,  see  page  110.  In  cases 
of  multiple  neuromata,  operative  interference  can  seldom  be  justifiable,  but 
under  such  circumstances  a  trial  may  be  given  to  electro-puncture,  or  the 
hypodermic  use  of  morphia  may  be  resorted  to  as  a  palliative  measure. 
Prof.  Kosinsky,  a  German  surgeon,  and  Drs.  Duhring  and  Maury,  of  this 
city,  have,  however,  reported  remarkable  cases  of  multiple  painful  neuro- 

1  The  "plexiform  neuroma,"  however  (a  name  given  hy  Verneuil),  has  been  found 
in  tlie  solar  plexus. 
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mata  of  the  skin,  in  which  temporary  relief  was  afforded  by  excision  of  the 
nerves  of  the  affected  parts. 

Neuralgia. 

Neuralgia  is  an  affection  of  the  nervous  system,  characterized  by  intense 
pain  of  a  parox3'^smal  form,  usually  referred  to  the  course  of  particular 
nerves.  Any  discussion  as  to  the  nature  and  pathology  of  neuralgia  in 
general  would  be  out  of  place  in  a  work  such  as  this,  and  I  shall  therefore 
consider  merely  those  forms  of  the  disease  which  come  particularly  under 
the  notice  of  the  surgeon.  Neuralgia  occurs  usually  in  persons  who  are 
debilitated,  and  is  predisposed  to  by  various  depressing  causes,  such  as 
exposure  to  miasmatic  influence,  etc.  It  frequently  coexists  with  hysteria, 
and  not  seldom  with  aniemia.  It  may  be  excited  by  some  source  of  local 
irritation,  as  a  decayed  tooth,  piece  of  necrosed  bone,  or  exostosis,  or  may 
be  a  reflex  phenomenon  from  irritation  of  another  part,  as  in  the  toothache 
of  pregnancy.  The  pain  of  neuralgia  may  follow  accurately  the  course  and 
distribution  of  a  nerve,  or  may  be  felt  over  a  considerable  extent  of  sur- 
face, or  in  particular  organs,  such  as  the  breasts,  testes,  or  articulations — 
as  in  the  cases  of  so-called  "  hysterical  knee-joint."  The  pain  ma}^  begin 
suddenly,  or  uuiy  come  on  gradually,  and  is,  in  different  cases,  of  every 
variety  of  character  and  intensity ;  it  is  always  paroxysmal,  and  often 
absolutely  intermittent,  and  is  uniformly  aggravated  by  the  supervention 
of  any  additional  source  of  depression.  There  are  almost  always  tender 
spots  {points  douloureux)  in  the  course  of  the  affected  nerve,  particularly 
where  it  penetrates  a  fascia,  or  emerges  from  a  bony  canal,  and  very  con- 
stantly there  is  tenderness  over  the  spinous  processes  of  those  vertebrae 
which  correspond  to  the  part  of  the  spinal  cord  whence  the  nerve  origi- 
nates. Another  peculiarity  of  neuralgic  pain  is  that  it  is  almost  always 
unilateral.  Neuralgia  is  sometimes  accompanied  with  spasm  of  the  mus- 
cles supplied  by  the  affected  nerve ;  in  other  cases  the  surface  becomes  red, 
hot,  and  even  slightly  swollen,  and  there  is  often  an  increased  secretion 
from  neighboring  glands,  as  the  salivary  or  lachrymal.  Though  any  part 
of  the  body  may  be  affected  by  neuralgia,  its  most  frequent  seats  are  the 
branches  of  the  fifth  pair  of  cerebral  nerves,  and  the  great  sciatic ;  in  the 
former  situation  it  constitutes  the  disease  known  as  "  tic  douloureux.'''' 

The  diagnosis  is  usually  sufficiently  easy:  from  inflammatory  pain,  neu- 
ralgia may  be  distinguished  by  its  paroxysmal  character,  by  the  absence  of 
fever,  by  the  superficial  nature  of  the  pain  (often  accompanied  with  marked 
cutaneous  hyperaesthesia),  and  by  its  being  relieved  rather  than  aggravated 
by  pressure;  if,  however,  as  sometimes  happens,  neuralgia  coexist  with 
deep-seated  inflammation,  it  may  be  extremely  difficult  to  decide  how  much 
of  the  pain  felt  is  to  be  attributed  to  one,  and  how  much  to  the  other  affec- 
tion. In  cases  of  neuralgia  affecting  the  joints,  the  diagnosis  may  be 
assisted  by  remembering  that  organic  disease  cannot  long  exist  in  an 
articulation  without  causing  deformity  or  other  physical  alteration.  The 
prognosis  of  neuralgia,  as  regards  life,  is  usually  favorable ;  the  disease, 
however,  is  often  very  intractable,  and  may  cause  so  much  suffering  as  to 
render  existence  almost  insupportable. 

The  treatment  must  be  both  general  and  locaJ.  As  the  disease  is  almost 
always  accompanied  by  debility,  tonics  are  usually  required :  having  first 
cleared  out  the  bowels' by  means  of  a  cathartic,  the  surgeon  may  begin  at 
once  the  use  of  quinia,  in  doses  of  four  grains,  three  or  four  times  a  day; 
this  drug,  though  particularly  serviceable  in  cases  of  malarial  origin,  is 
adapted  to  all  cases  of  neuralgia  in  which  the  paroxysmal  element  is 


652 


SURGICAL  DISEASES   OF  THE  NERVOUS  SYSTEM. 


marked.  Arsenic  is  another  remedy  of  prreat  value,  and  may  be  ji'iven  in 
the  form  of  arsenious  acid,  or  of  Fowler's  solution.  Iron  is  particularly 
adapted  to  anaemic  cases,  and  valerianate  of  zinc  and  assafoctida  to  those 
Avhich  are  complicated  with  hysteria.  Advantage  ma}''  often  be  derived 
from  sea-bathing",  or  from  the  systematic  emplo3'ment  of  electricity,  the 
cold  douche,  etc.  In  cases  in  which  there  is  nocturnal  exacerbation,  the 
iodide  of  potassium  is  found  a  valuable  remedy.  The  local  treatment  con- 
sists in  the  application  of  sedatives  or  counter-irritants,  and,  jn  certain 
cases,  in  excision  of  a  portion  of  the  affected  nerve.  Chloroform  and  aconite 
liniments,  and  the  veratria  ointment,  are  among  the  most  useful  applica- 
tions, but  the  hypodermic  injection  of  morphia  is  unquestionably  the  most 
powerful  means  we  possess  for  controlling-  neuralg-ic  pain  :  from  eight  to 
fifteen  minims  of  Magendie's  solution  may  be  used  at  a  time,  the  injection 
being  repeated  in  the  course  of  three  or  four  hours  if  the  pain  be  not 
relieved.  Advantage  may  be  sometimes  derived  from  the  simultaneous 
administration,  by  the  hypodermic  method,  of  morphia  and  atropia.  A 
quarter  of  a  grain  of  the  former  with  the  thirtieth  of  a  grain  of  the  latter 
may  be  used,  great  care  being  exercised  lest  a  poisonous  effect  be  induced. 
Chloroform,  carbolic  acid,  and  nitrate  of  silver  have  also  been  employed 
hypodermically  with  advantage  in  some  cases. 

Excision  of  a  Portion  of  the  Affected  Nerve  has  been  not  unfrequently 
practised  in  cases  of  neuralgia  affecting  branches  of  the  fifth  pair,  and  occa- 
sionally with  the  happiest  results.  In  many  cases,  however,  the  relief  has 
proved  but  temporary,  the  pain  recurring  after  an  interval  of  a  few  weeks 
or  months  in  the  same  or  another  branch.  The  Infra-orbital  and  Mental 
Nerves  may  be  reached  by  simply  cutting  down  at  their  points  of  exit 
from  the  infra-orbital  or  mental  foramina,  the  nerves  being  then  isolated 
and  a  portion  excised.  Lasalle  advises  that  the  infra-orbital  nerve  should 
be  sought  for  in  the  orbital  cavity  itself  The  Inferior  Dental  Nerve  may 
be  reached  by  raising  a  semilunar  flap  from  over  the  ramus  of  the  lower 
jaw,  and  exposing  the  dental  canal  by  means  of  a  trephine ;  the  nerve  is 
then  picked  up  with  a  blunt  hook  or  director,  and  a  portion  of  it  excised. 
Prof  Gross  has,  by  repeated  applications  of  the  trephine,  succeeded  in 
exposing  and  removing  the  whole  extent  of  the  nerve,  from  its  entrance 
into  the  inferior  dental  canal  to  its  exit  at  the  chin — the  portions  of  nerve 
thus  exsected  varying  in  length,  in  different  cases,  from  two  and  a  half  to 
three  inches,  and  the  operation  having  been  apparently  followed  by  the 
best  results.  Paravicini,  Mosetig-Moorhof,  Michel,  and  Terrillon,  recom- 
mend an  intra-buccal  section  of  the  nerve,  which,  however,  appears  to  me 
more  difficult  and  less  satisfactory  than  the  ordinary  mode  of  procedure. 
Sonnenburg  attacks  the  nerve  on  the  inner  side  of  the  jaw  by  an  incision 
along  its  lower  border,  from  near  the  angle  to  the  position  of  the  facial 
artery.  The  nerve  is  drawn  down  with  a  blunt  hook,  and  a  portion  ex- 
sected. Dr.  A.  Brown  effected  a  cure  in  one  case  by  thrusting  a  hot  steel 
wire  into  the  mental  foramen,  so  as  to  destroy  the  nerve.  The  buccal 
branch  of  the  inferior  maxillary  nerve  has  been  divided  from  without  by 
Michel,  Letievant,  and  Valette,  and  from  within  by  Nelaton  and  Panas. 
The  lingual  nerve  has  been  successfully  excised  by  Kusmin.  The  Superior 
Maxillary  Nerve  may  be  reached,  close  to  the  foramen  rotundum,  by 
means  of  a  Y-shaped  or  simple  curved  incision,  both  walls  of  the  antrum 
being  cut  away  with  the  trephine,  and  the  lower  wall  of  the  infra-orbital 
canal  with  cutting-pliers  and  chisels.  The  nerve  being  separated  from  the 
other  tissues  in  the  s])heno-maxillary  fossa,  and  traced  beyond  the  ganglion 
of  Meckel,  is  divided  from  below  upwards  with  blunt-pointed  curved  scis- 
sors.   This  bold  and  severe  operation,  which  was  introduced  by  Carno- 
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clian,  of  New  York,  has  been  at  least  temporarily  successful  in  several 
instances ;  but  that  the  relief  is  not  permanent,  would  appear  from  the 
researches  of  Conner,  of  Cincinnati,  who  has  collected  thirteen  cases,  in 
seven  of  which  the  pain  is  known  to  have  recurred,  while  in  only  two  of 
the  remainder  was  the  subsequent  history  of  the  patient  traced  for  more 
than  a  year.  Dennis,  of  New  York,  however,  finds  that  more  or  less  benefit 
has  been  derived  from  the  operation  of  neurectomy  in  16  out  of  21  cases  in 
which  it  has  been  resorted  to. 

Neurectomy  of  the  median,  musculo-spiral,  sciatic,  and  other  nerves  of 
the  extremities,  have  been  practised  by  various  suro-eons,  including-  Sapo- 
lini,  Brinton,  Morton,  Hodge,  Vance,  Golding--Bird,  and  myself,  with  at 
least  temporary  benefit. 

If  the  neuralgia  arise  from  peripheral  irritation,  so  that  the  affected  por- 
tion of  the  nerve  can  be  removed,  an  operation  such  as  those  which  have 
been  described,  may  probably  suffice  for  a  cure ;  if,  however,  the  disease 
be  of  central  origin,  it  is  obvious  that  no  operation  can  be  of  permanent 
benefit.  When  neurectomy  is  in  any  case  resorted  to,  at  least  two  inches 
of  the  affected  nerve  should,  if  possible,  be  removed,  and  care  should  be 
taken  that  the  upper  section  is  made  through  healthy  structure ;  to  prevent 
reunion.  Dr.  Mitchell  approves  Malgaigne's  suggestion,  that  the  distal  end 
of  the  cut  nerve  should  be  doubled  upon  itself.  It  is  almost  needless  to 
say  that  if  the  neui*algia  appear  to  depend  upon  the  irritation  caused  by  a 
decayed  tooth,  or  by  a  spiculum  of  necrosed  bone,  the  effect  of  removing 
this  should  be  tried  before  proceeding  to  any  graver  operation.  Prof. 
Gross  has  described  a  form  of  neuralgia  (of  which  I  have  myself  seen  two 
cases)  depending  upon  a  morbid  condition  of  the  alveolus,  and  curable  by 
removing  that  part  with  cutting-forceps;  and  Drs.  T.  G.  Morton  and  E. 
Mason  have  cured  neuralgia  of  the  metatarso-phalangeal  joints  by  excision 
of  the  articulation.  The  operation  of  stretching  nem^es  for  neuralgia  of 
traumatic  origin  has  already  been  referred  to  at  page  216,  and  the  same 
operation  has  been  employed  in  intractable  cases  of  spontaneous  origin  by 
Mackintosh,  Bramwell,  Sjience,  Kocher,  Nussbaum,  Pooley,  Bartleet,  W. 
J.  Morton,  Fenger,  and  other  surgeons.  Of  14  such  cases  collected  by  Gen, 
10  were  successful.  The  facial  nerve  has  been  successfully  stretched  in 
cases  of  spasm  of  the  facial  muscles  by  several  surgeons,  including  Baum, 
Schussler,  Eulenberg,  Putnam,  Southam,  and  Godlee.  Walsham  has  suc- 
cessfully stretched  the  infra-orbital  nerve,  and  LeDentu  the  lingual.  The 
operation  of  nerve-.stretching  is  not  entirely  free  from  risk,  five  cases  re- 
corded respectively  by  Socin,  Langenbeck,  Billroth  and  Weiss,  Berger,  and 
Benedikt,  having  terminated  fatally.^  Ligation  of  the  common  carotid 
artery,  in  cases  of  facial  neuralgia,  is  advised  by  Nussbaum,  Weinlechner, 
and  Patruban,  and  has  been  successfully  resorted  to  by  numerous  surgeons, 

'  Nerve-stretching  has  been  resorted  to  with  more  or  less  temporary  benefit  in  a 
large  number  of  cases  of  locomotor  ataxia,  but  in  other  instances  has  jjroved  useless, 
and  in  some  has  seemed  to  be  positively  injurious.  Upon  the  whole,  the  weight  of 
evidence  is  against  the  employment  of  the  operation  in  this  disease.  Gillette  has 
with  advantage  stretched  the  median  and  musculo-cutaneous  nerves  for  congenital 
epilepsy.  McLeod,  of  Calcutta,  Lawrie,  and  Wallace  have  successfully  resorted  to 
nerve-stretching  for  anaisthetic  leprosy,  and  benefit  has  been  claimed  from  the  operation 
by  Langenbuch  in  cases  of  pemphigus  and  senile  prurigo.  R.  M.  Simon  reports  advan- 
tage from  the  same  procedure  in  a  case  of  infantile  jtaralijsis,  and  Blum  in  one  of  hys- 
terical tremor  of  the  leg,  while  \V.  J.  Morton  reports  good  results  from  nerve-stretching 
in  reflex  epilepsy,  jiaralysis  agitans,  athetosis,  lateral  sclerosis,  and  chronic  transverse  myelitis. 
Elaborate  tables  of  cases  of  nerve-stretching  have  been  published  by  Cliaiidler,  Artaud 
and  Gilson,  and  Ceccherelli ;  252  cases  of  all  kinds,  tabulated  by  the  last-named  sur- 
geon, gave  189  more  or  less  complete  successes,  16  failures,  10  doubtful  results,  and 
37  deaths — 29  of  these,  however,  in  cases  of  tetanus. 
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includin!?  Hutchison,  of  Brooklyn,  and  F.  H.  Gross,  of  this  city.  Of  54 
cases  collected  by  Hueter,  of  Greifswald,  only  3  proved  fatal. 

Tetanus. 

Tetanus  is  a  disease  of  the  nervous  system,  characterized  by  persistent 
tonic  contraction  of  some  or  all  of  the  voluntary  muscles.  In  the  large 
majority  of  cases  tetanus  results  from  a  wound,  or  is  traumatic,  thoug-h  it 
is  also  met  with  (especially  in  warm  climates)  as  an  idiopathic  affection. 
Tetanus  occurs  in  both  sexes  and  at  all  ages;  excluding,  however,  cases  of 
Puerperal  Tetanus,  and  of  Tetanus  Nascentium  (which,  according  to 
Parrot,  has  much  closer  analogies  with  urasmic  eclampsia'  than  with  true 
tetanus),  it  is  by  far  most  common  in  males  in  early  adult  life,  though, 
probably,  not  disproportionately  so,  in  view  of  the  peculiar  liability  of 
these  to  be  exposed  to  traumatic  lesions.  It  occasionally  occurs  as  an 
epidemic,  and  appears  to  be  predisposed  to  by  hot  weather  and  by  sudden 
changes  of  temperature.  It  is  more  frequent  in  the  negro  than  in  the 
white.  ■  Traumatic  tetanus  is  the  form  of  the  disease  Avhich  particularly 
demands  the  surgeon's  attention.  It  may  follow  upon  a  mere  contusion, 
such  as  the  stroke  of  a  whip,  but  is  chiefly  seen  after  punctured  or  lacerated 
wounds,  or  after  burns  and  scalds ;  the  extent  of  the  wound  appears  to 
have  no  causative  influence,  the  slightest  being  as  often  followed  by  tetanus 
as  the  most  extensive  injuries.  It  may  occur  after  any  surgical  oj)eration, 
without  regard  to  its  severity.  Tetanus  is  more  frequently  met  with  in 
military  than  in  civil  practice,  the  proportion  of  cases  in  the  Peninsular 
war  having  been  1  of  tetanus  to  200  wounded,  in  the  Crimean  war  1  to 
500,  in  the  Schleswig-Holstein  campaign  1  to  350,  and  in  our  late  war  1  to 
489.^  Exposure  of  the  wounded  to  severe  cold,  and  more  particularly  a 
sudden  change  from  heat  to  cold,  has  been  found  a  prolific  source  of  tetanus 
in  military  surgery.  The  disease  is  apt  to  occur  in  those  who  are  depressed 
or  debilitated;  it  thus  seems  occasionally  to  follow  in  the  wake  of  secondary 
hemorrhage. 

Varieties — Several  varieties  of  tetanus  have  been  distinguished, 
according  to  the  group  of  muscles  affected:  thus,  Trismus,  or  Lock-jaio, 
refers  to  the  clenching  of  the  teeth  from  tonic  spasm  of  the  muscles  of 
mastication;  Opisthotonos,  to  spasm  of  the  muscles  of  the  back,  the  patient 
with  arched  body  resting  merely  on  head  and  heels;  JSmprosthotonos  (very 
rare),  to  a  similar  arching  of  the  body  in  a  forward  direction;  and  right  or 
left  Pleurothotonos,  to  a  similar  bending  to  one  or  the  other  side.  Tetanus 
may  occur  very  soon,  even  less  than  an  hour,  after  the  reception  of  a  wound, 
or  not  for  several  weeks;  usually,  in  temperate  climates,  from  the  fifth  to 
the  tenth  day.  The  earlier  the  disease  is  developed,  the  more  likely  is  it  to 
prove  fatal,  cases  occurring  after  the  third  week  offering  a  comparatively 
favorable  prognosis.  Acute  tetanus  is  much  more  fatal  than  the  chronic 
form  of  the  disease:  of  327  cases  of  death  from  tetanus,  analyzed  by 
Poland,  V9  occurred  within  two  days,  104  in  from  two  to  five  days,  90  in 
from  five  to  ten  days,  43  in  from  ten  to  twenty-two  days,  and  11  after 
twenty-two  days.  The  most  rapid  death  occurred  in  from  four  to  five 
hours,  while  the  longest  duration  of  a  fatal  case  was  thirty-nine  days. 

'  According,  however,  to  Marion  Sims,  P.  A.  Williite,  and  J.  F.  Ilartigan,  tetamia 
nascentium  is  a  traumatic  affection  resulting  from  displacement  of  the  occipital  or  of 
one  of  the  parietal  bones. 

2  50.5  cases  to  246,712  wounded.  (Med.  and  Surg.  History,  etc.,  Part  III.,  Surgical 
Volume,  p.  818.) 
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Symptoms. — The  symptoms  of  tetanus  may  come  on  suddenly,  or  may  ' 
be  gradually  and  insidiously  developed;  occasionally  a  feeling-  of  general 
discomfort  precedes  for  some  time  the  characteristic  manifestations  of  the 
disea.-e,  or  there  may  be  gastric  and  intestinal  derangement,  or  the  wound 
(if  it  have  not  healed)  may  become  dry  and  unhealthy-looking.  The  first 
decided  symptom  is  commonl}'  a  feeling  of  stift'ness,  with  pain  on  motion, 
aifecting  the  muscles  of  the  lower  jaw  and  tongue,  and  those  of  the  back 
of  the  neck ;  in  other  cases,  however,  the  cramps  are  first  manifested  in  the 
muscles  of  the  wounded  limb.  In  a  short  time,  great  difficulty  in  chew- 
ing or  swallowing  is  felt,  and  trismus  soon  becomes  fully  developed,  with 
intense  pain  and  slight  tendency  to  opisthotonos ;  violent  pain  reaching 
from  the  precordial  region  to  the  spine,  and  doubtless  due  to  spasm  of  the 
diaphragm,  is  now  experienced,  and  forms  a  very  characteristic  symptom 
of  the  disease;  the  abdominal  muscles  become  tense,  hard,  and  board-like, 
and  all  the  voluntary  muscles,  except  those  of  the  hand,  eyeball,  and  tongue, 
become  more  or  less  involved.  The  countenance  assumes  a  peculiar,  old- 
looking  expression,  being  pale,  anxious,  and  distorted  into  the  so-called 
risus  sardo7ncus  or  tetanic  grin.  This  distortion  of  face  sometimes  per- 
sists after  recovery,  and  Poland  refers  to  a  case  in  which  it  was  still  appa- 
rent after  eleven  years.  During  the  height  of  the  disease,  the  body  is  often 
arched  backwards,  so  that  the  patient  is  supported  merely  by  his  occiput 
and  heels;  while  the  muscular  spasm  is  tonic,  and  never  entirely  disap- 
pears, it  is  paroxysmally  aggravated,  and  the  cramps  are  occasionally  so 
violent  as  almost  to  hurl  the  patient  from  his  bed;  the  pain  is  greatest 
during  the  cramps,  which  are  also  accompanied  by  profuse  perspiration 
and  great  heat  of  skin  (105°-110.75°  Fahr.,  according  to  Dr.  Radclift'e).i 
As  the  disease  advances,  the  reflex  excitability  is  much  increased,  the 
slightest  touch  or  the  least  current  of  air  being  sometimes  enough  to  bring- 
on  a  paroxysm  of  cramp.  Dyspnoea  and  want  of  sleep  combine  to  render 
the  condition  of  the  patient  still  more  deplorable.  There  is  no  delirium, 
and  little  or  no  fever,  the  heat  of  the  skin  being  chiefly  confined  to  the 
paroxysms,  and  the  rapidity  of  the  pulse  being  due  to  exhaustion  rather 
than  to  febrile  disturbance.  Among  the  symptoms  of  less  importance  are 
constipation,  retention  of  urine,  priapism  (probably  due  to  s])inal  menin- 
gitis), aphonia,  accumulation  in  the  mouth  and  fauces  of  viscid  saliva,  self- 
inflicted  lacerations  of  the  tongue  or  cheek,  and  permanently  dilated  or 
contracted  pupils.  Death  may  occur  in  a  paroxysm,  from  apncea ;  or,  at  a 
later  period,  from  simjile  exhaustion.  There  may  be  a  certain  degree  of 
muscular  relaxation  previous  to  death,  or  tetanic  rigidity  may  be,  as  it  were, 
directly  transformed  into  rigor  mortis. 

Pathology. — The  pathology  of  tetanus  is  involved  in  much  obscurity. 
I  have  called  it  a  disease  of  the  nervous  system,  because  it  is  through  the 
medium  of  the  nerves  and  spinal  cord  that  its  phenomena  are  manifested, 
and  because  the  nervous  system  alone  has  as  yet  been  found  to  present 
post-mortem  changes  with  sufficient  constancy  to  be  considered  significant. 
It  is,  however,  quite  possible  that,  as  suggested  by  Travers,  J.  A.  Wilson, 
Richardson,  Humphry,  and  others,  tetanus  may  eventually  prove  to  be  a 
blood  disease,  due  to  "the  absorption  of  some  septic  material.  The  nerve 
or  nerves  in  the  immediate  neighborhood  of  the  wound  are  commonly, 

'  The  temperature  may  continue  to  rise  even  after  death  ;  thus,  in  a  case  recorded 
by  Wunderlich,  the  thermometer  marked  108°  before  death,  112  5°  at  the  time  of 
death,  and  113..50  a  short  time  subsequently.  Dr.  Ogle,  of  London,  and  Dr.  Keen, 
of  this  city,  have  recorded  cases  in  which  the  evening  was  higher  than  the  morning 
temperature. 
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though  not  invariably,  found  to  be  inflamed,  hicerated,  or  contused,  and  it 
is  at  least  possible  that,  even  in  those  cases  in  which  the  nerves  appear 
healthy,  they  may  have  been  temporarily  diseased,  and  that  a  nerve-lesion 
has  been  really  the  starting-point  of  the  affection.  The  muscles  have  fre- 
quently been  found  ruptured,  and  are,  according-  to  L.  Conor,  the  seat  of 
granular  and  fatty  changes,  such  as  have  been  observed  in  cases  of  typhoid 
fever.  Duclaux  has  seen  tetanus  prove  fatal  through  rupture  of  the  heart. 
The  most  important  post-mortem  changes  of  tetanus  are  found  in  the  spinal 
cord,  and  have  been  particularly  investigated  by  Lockhart  Clarke,  Dick- 
inson, Charcot  and  Michaud,  Aufrecht,  Stirling,  and  Coats,  of  Glasgow. 
The  first-named  writer  ascertained,  from  an  examination  of  six  specimens, 
that  there  w^ere,  in  several  portions  of  the  cord,  marked  patches  of  soften- 
ing and  disintegration  affecting  the  gray  matter,  the  cord  itself  being 
altered  in  shape.  The  structural  change  varied  from  mere  granular  soft- 
ening to  absolute  fluidity,  and  was  accompanied  by  numerous  extravasations 
of  blood.  "  In  the  walls  of  the  bloodvessels  there  was  no  morbid  deposit 
nor  any  appreciable  alteration  of  structure,  except  where  they  shared  in 
the  disintegration  of  the  part  to  which  they  belonged ;  but  the  arteries 
Avere  frequently  dilated  at  short  intervals,  and  in  many  places  wei*e  seen 
to  be  surrounded  ...  by  granular  and  other  exudations,  beyond  and 
amongst  which  the  nerve-tissue  ,  .  .  had  suffered  disintegration.  We 
have  reason,  therefore,  to  infer  that  the  lesions  of  structure  had  their  origin 
in  a  morbid  condition  of  the  bloodvessels,  resulting  in  exudations  with 
impairment  of  the  nutritive  process."^ 

The  following  are  Mr.  Clarke's  conclusions  as  to  the  pathology  of  tetanus : 
(1)  it  is  probable  that  these  lesions  are  not  present  in  cases  which  recover, 
or,  if  present,  are  so  in  but  a  slight  degree  ;  (2)  these  lesions  are  not  the 
effect  of  excessive  functional  activity  of  the  cord,  but  result  from  a  morbid 
state  of  the  bloodvessels;  (3)  these  lesions  are  not  the  sole  cause  of  the 
tetanic  spasms,  as  similar  lesions  exist  in  cases  of  paralysis  unaccompanied 
by  tetanus;  and  (4)  the  tetanic  spasms  depend,  first,  on  an  abnormally 
excitable  state  of  the  gra}^  nerve-tissue  of  the  cord,  induced  by  the  hyper- 
aemic  and  morbid  state  of  its  bloodvessels,  with  the  exudations  and  disinte- 
grations resulting  therefrom  (this  state  of  the  cord  being  either  an  extension 
of  a  similar  state  along  the  injured  nerves  from  the  periphery,  or  resulting 
from  reflex  action  on  its  bloodvessels  excited  by  those  nerves),  and  secondly, 
on  the  persistent  irritation  of  the  peripheral  nerves,  by  which  the  exalted 
excitability  of  the  cord  is  aroused — the  same  cause  thus  first  inducing  the 
morbid  susceptibility  of  the  cord  to  reflex  action,  and  subsequently  furnish- 
ing the  irritation  by  which  reflex  action  is  excited. 

Dr.  Dickinson's^  observations  tend  to  confirm  those  of  Mr.  Clarke,  and 
add  the  interesting  fact  that  the  situations  of  the  various  lesions  correspond 
anatomically  with  the  side  on  which  the  injury  exists.  "The  irritation 
from  the  left  hand,  conveyed,  as  we  must  suppose,  by  certain  of  the  left 
posterior  roots,  occasioned  especial  congestion  of  the  left  posterior  horn, 
and  further  changes  in  the  white  matter  in  contact  with  it — that  is,  in  the 
left  po.sterior  and  lateral  columns.  The  central  and  anterior  parts  of  the 
gray  matter  Avere  most  extensively  affected  on  the  side  opposite  to  that  of 
the  injury,  as  might  have  been  anticipated  from  the  decussation  in  the  cord 
of  the  sensory  fibres.  The  irritation  having  reached  any  column  or  seg- 
ment of  the  cord,  appeared  to  diffuse  itself  throughout  its  whole  length 
with  undiminished  intensity.  Although  the  cervical  region  must  have 
been  the  first  recipient  of  the  morbid  influence,  the  lumbar  part  of  the  cord, 


1  Med.-Chir.  Trans.,  vol.  xlviii.  p.  264. 


2  Ibid.,  vol.  li.  pp.  265-275. 
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both  in  the  white  and  gray  matter,  was  at  least  as  severely  affected." 
Charcot  and  Michaud  note  the  same  appearances  that  are  described  by 
Lockhart  Clarke,  but  believe  them  to  be  due  to  exudation  from  the  blood- 
vessels, and  not  to  degenerative  changes.  It  is  in  the  posterior  commissure 
of  the  gray  matter  of  the  cord,  and  especially  in  the  lumbar  region,  that 
they  have  found  what  they  regard  as  the  "essential  alteration"  of  tetanus; 
this  consists  in  the  development  of  a  large  number  of  nuclei  which  are 
variously  disposed,  and  many  of  which  are  flattened  from  mutual  compres- 
sion; the  changes  are  in  fact  the  same  as,  though  perhaps  more  marked 
than,  those  described  by  Fromman  as  occurring  in  cases  of  subacute  myelitis. 
Coats  has  observed  the  morbid  changes  in  the  medulla  oblongata,  as  well 
as  in  other  portions  of  the  spinal  cord.  Ringer  and  Murrell  controvert  the 
ordinary  view  that  tetanus  is  due  to  increased  excitability  of  the  spinal 
cord,  and  believe  that  it  is  due  to  a  diminished  "resistance"  of  the  cord, 
which  allows  impressions  conveyed  by  the  afferent  nerves  to  spread  through 
the  reflex  portion  of  the  central  nervous  system.  According  to  Ross,  very 
much  the  same  changes  are  found  in  tetanus  as  in  hydrophobia,  and  this 
Avriter  suggests  that  the  differences  in  symptoms  may  be  due  to  the  cere- 
bellum being  more  involved  in  the  former,  and  the  cerebrum  in  the  latter, 
disease.  Motti  has  observed  lesions  of  the  sym/pathetic  nerve,  on  the  side 
opposite  to  that  of  the  injury.  Amidon  has  ingeniously  tried  to  connect 
the  various  symptoms  met  with  in  tetanus  with  the  several  lesions  dis- 
covered after  death. 

Diagnosis. — Tetanus  may  be  distinguished  from  spinal  meningitis  by 
the  early  fixation  of  the  jaw,  and  by  the  occurrence  of  paroxysmal  spasms 
with  permanent  muscular  rigidity  in  the  intervals — the  rigidity  of  spinal 
meningitis  being,  in  a  great  degree,  voluntarily  assumed  in  order  to  prevent 
pain  of  motion.  From  hydrophohia,  the  diagnosis  may  be  made  by  ob- 
serving that,  in  the  latter  disease,  the  spasmodic  movements  are  clonic,  not 
tonic,  that  the  face  is  convulsed  and  restless  (no  risus  sardonicus),  and 
that  delirium  is  as  common  as  it  is  rare  in  tetanus.  From  j)oisoning  by 
strychnia,  the  diagnosis  is  sometimes  very  difficult,  particularly  if  com- 
paratively small  quantities  of  that  drug  have  been  repeatedly  administered. 
It  is  to  be  observed,  however,  that  in  strychnia-poisoning  there  may  be 
complete  intermissions  between  the  paroxysms,  and  that  (according  to 
Poland)  there  is  spasm  of  the  muscles  of  respiration,  with  early  and  marked 
laryngismus,  but  no  fixation  of  the  jaw — the  patient  being  able  to  open  the 
mouth  and  swallow.  Tetanus  has  been  mistaken  for  rheumatism,  and,  on 
the  other  hand,  hysteria  has  not  unfrequently  been  mistaken  for  tetanus; 
the  diagnosis,  could,  however,  scarcely  be  very  difficult,  unless  (as  in  a  case 
mentioned  by  Copland)  tetanus  and  hysteria  actually  coexisted  in  the  same 
patient. 

Prognosis  The  prognosis  of  acute  tetanus  is  invariably  unfavorable. 

It  is  doubtful  whether  there  be  any  authentic  case  of  recovery  under  such 
circumstances.  In  the  subacute  or  chronic  cases,  the  disease  being  de- 
veloped at  a  comparatively  late  period,  and  running  a  less  violent  course, 
there  is  more  hope  of  a  successful  issue,  and  by  prompt  treatment  life  may 
occasionally  be  preserved.  It  may  be  said  in  general  terms  that  the  later 
the  development  of  the  disease,  the  more  chance  is  there  of  recovery. 

Treatment  This  should  be  both  general  and  local.    The  General 

Treatment  should  consist  in  the  administration  of  such  remedies  as  may 
diminish  the  morbid  excitability  of  the  spinal  cord,  and  at  the  same  time 
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lessen  the  irritation  of  the  peripheral  nerves — it  being  probably  to  a  com- 
bination of  these  two  elements  that  the  production  of  the  tetanic  spasm  is 
due.  At  the  same  time,  concentrated  nutriment  in  a  fluid  form  should  be 
given  as  freely  as  practicable,  for  death  frequently  results,  as  has  been  seen, 
from  pure  exhaustion.  The  modes  of  treatn)ent  which  have  been  proposed 
for  tetanus  are  almost  countless,  including  such  diverse  remedies  as  venesec- 
tion, active  stimulation,  profuse  purgation,  and  the  induction  of  narcotism 
with  opium.  All  means  fail  in  acute  cases — each  has  been  occasionally 
successful  in  those  of  the  chronic  variety.  The  drugs  which  have  obtained 
most  reputation  of  late  years  have  been  opium,  conium,^  belladonna,  can- 
nabis Indica,  woorara,'^  bromide  of  potassium,  gelseniium,'  hydrate  of 
chloral,  and  the  Calabar  bean.  Of  these  the  first  and  last  two  are  those 
upon  which  I  should,  at  present,  be  disposed  to  place  most  reliance,  and  of 
which  I  would  therefore  recommend  the  employment.  Eighteen  cases 
collected  by  Dr.  Eben  Watson,  in  which  the  Calabar  bean  was  used,  gave 
ten  recoveries  and  eight  deaths;  upon  the  whole,  a  favorable  i-ecord.  The 
bean  may  be  given  in  large  doses  (Holthouse  gave  4^  grains  of  the  extract 
at  once,  the  patient  recovering),  the  only  limit  to  its  administration  being 
the  effect  produced  in  controlling  the  spasms.  It  appears  to  act  as  a  direct 
sedative  to  the  spinal  cord,  and  it  has  the  additional  advantage  that  it 
enables  the  patient  while  under  its  influence  to  take  food  with  facility.  It 
may  be  given  by  the  mouth  or  rectum,  or  by  h}' podermic  injection,  a  third 
of  a  grain  of  the  extract  being  probably  a  large  enough  dose  for  the  latter 
mode  of  administration.  The  sulphate  of  eserine  has  been  successfully 
employed  by  Layton,  of  New  Orleans.  Opium  in  large  doses  may  be  pro- 
perly given  at  the  same  time  with  the  Calabar  bean,  as  suggested  by  Holt- 
house,  on  account  of  its  well-known  sedative  effect  upon  the  peripheral 
nerves.  Demarquay  recommends  the  hypodermic  injection  of  morphia  into 
the  masseter,  or  whatever  muscle  may  be  chiefly  affected.  From  an 
analysis  of  nearly  400  cases,  Knecht  concludes  that  chloral  is  the  most 
promising  remedy,  157  cases  in  which  this  was  given  alone  or  in  combina- 
tion having  furnished  but  59  deaths — a  mortality  of  less  than  38  per  cent. 
A  cathartic  may  sometimes  be  required  at  the  beginning  of  the  treatment, 
to  remove  any  irritating  matters  from  the  bowels,  and  concentrated  food 
and  stimulus  must  be  given,  throughout  the  case,  in  as  large  quantities  as 
the  patient  can  be  induced  to  take.  The  inhalation  of  ether  or  chloroform 
may  be  occasionally  resorted  to  with  temporary  benefit,  and  the  application 
of  an  ice-bag  to  the  spine  might  be  tried,  though  its  use  should  be  watched, 
lest  it  induce  too  great  depression.  Tracheotomy  has  occasionally  been 
resorted  to,  and,  according  to  Richet,  may  be  expected  to  be  of  service 
when  spasm  occurs  in  expiration.  The  inhalation  of  nitrite  of  amyl  has 
been  successfully  employed  by  Foster,  Curtis,  Funkel,  and  Forbes,  of  this 
city. 

The  Local  Treatment  is  likewise  of  importance  :  the  wound  should  be 
explored,  and  any  foreign  bodies  carefully  removed.  The  afferent  nerve 
or  nerves  (if  any  can  be  recognized)  should  be  divided  or  partially  excised, 
or,  if  the  operation  be  otherwise  indicated,  amputation  may  be  performed, 
if  a  limb  be  the  seat  of  injury.  Nerve-stretching ,  as  suggested  by  Nuss- 
baum  and  Callender,  has  been  successfully  resorted  to  by  Yerneuil,  Vogt, 

'  Hypodermic  injections  of  conia  have  been  used  with  some  success  by  Prof.  C. 
Johnston,  of  Baltimore. 

2  A  recovery  under  the  use  of  woorara  has  been  recently  reported  by  Dr.  Maturin, 
an  Irish  surgeon. 

^  Recoveries  under  the  use  of  gelsemium  have  been  reported  by  Dr.  J.  B.  Read,  of 
Alabama,  and  Dr.  Spratly,  of  the  Birkenhead  Hospital,  England. 
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Wheeler,  W.  J.  Smith,  Chirk,  Ratton,  Kansohoff,  D'Ollier,  and  Fenger, 
but  in  my  own  hands,  as  in  those  of  most  who  have  tried  it,  has  failed  to 
give  even  temporary  relief,  40  cases  to  which  I  have  references  having 
given  but  10  recoveries.^  Though  section  of  the  nerve  will  promise  best 
if  resorted  to  at  an  early  period,  it  should  not  be  neglected  even  at  a  later 
stage  of  the  case.  If  no  special  nerve-lesion  can  be  detected,  a  f\  incision 
down  to  the  bone  may  be  made,  as  advised  by  Liston  and  Eriehsen,  so  as 
to  insulate  the  part.  The  wouiul  itself  should  be  dressed  with  narcotics — 
particularly  opium,  in  the  form  of  laudanum,  or  a  solution  of  suli)hate  of 
morphia  (gr.  v-f5j),  or,  if  the  wound  is  sloughing,  powdered  opium  with 
charcoal  Oj-.^j) — and  in  cases  of  burn  or  scald,  this  will  often  be  the  only 
local  treatment  which  can  be  employed.  The  application  of  atropia  to  the 
end  of  the  divided  nerve,  or  by  hypodermic  injection,  has  occasionally  been 
found  useful.  If  the  wound  were  already  healed,  it  would  bo  proper  to 
dissect  out  the  cicatri.x,  as  the  entanglement  of  a  nerve  filament  in  the  scar 
might  prove  to  have  been  the  starting-point  of  the  disease. 

Laurent  has  collected  54  cases  of  operation  for  the  relief  of  tetanus,  with 
29  recoveries,  classified  as  follows:  neurotomy,  13  cases  and  T  recoveries; 
minor- amputation,  17  cases  and  11  recoveries;  and  major  amputation,  24 
cases  and  11  recoveries.  Knecht's  tables  give  58  cases  with  28  deaths. 
•Letidvant  reports  IG  neurotomies  with  10  recoveries.  But,  as  justly  re- 
marked by  E.  Labbee,  the  recoveries  have  usually  been  in  chronic  cases, 
in  which  equally  good  results  may  often  be  obtained  by  internal  treatment 
alone. 

During  the  whole  course  of  treatment,  the  patient  should  be  kept  in  a 
rather  dark,  warm,  and  dry  room,  and  should  be  carefully  guarded  from 
currents  of  air.  Yerneuil  even  recommends  that  the  whole  body  should 
be  immobilized  in  a  gutter-splint,  and  covered  with  cotton-wool. 


CHAPTER  XXIX. 

SURGICAL  DISEASES  OF  THE  VASCULAR  SYSTEM. 

Diseases  of  Veins. 

Phlebitis  Phlebitis,  or  Inflammation  of  a  Vein,  may  result  from 

injury,  or  from  the  absorption  of  septic  material.  It  is  probably  (as  men- 
tioned at  page  178)  by  means  of  local  inflammatory  changes,  in  conjunc- 
tion with  coagulation  of  the  contained  blood,  that  veins  are  repaired  after 
division  or  rupture ;  and  this  clotting  or  thrombosis  of  the  venous  con- 
tents is  the  most  important  element  in  connection  with  inflammation  of  a 
vein.  It  may  be  either  a  primary  or  a  secondary  phenomenon,  either  the 
cause  or  the  consequence  of  the  changes  in  the  venous  coats,  to  which  the 
term  phlebitis  is  applied ;  thus  the  phlebitis  of  pyaemia,  and  that  seen  after 
parturition  (phlegmasia  dolens),  are  the  results  of  previous  venous  coagu- 
lation, while  in  many  cases  of  lacerated  wound,  fracture,  etc.,  the  changes 
in  the  venous  walls  probably  precede  the  formation  of  a  clot.  It  is  in  the 
outer  coats  of  a  vein,  according  to  H.  Lee,^  who  has  particularly  investi- 

'  Of  45  cases  tabulated  by  Ceccherelli,  14  were  successful,  2  doubtful,  and  29  fatal. 
*  Practical  Pathology,  vol.  i.,  Lectures  II. -IV. 
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gated  the  subject,  that  the  changes  of  phlebitis  are  chiefly  found.  The 
cellular  coat  becomes  preternaturally  vascular  and  reddened,  and  is  at  the 
same  time  distended  with  serum,  lymph,  or  pus,  either  sepai'ately  or  comt: 
mingled.  The'  circular  fibrous  coat  is  similarly  affected,  but  in  a  less 
degree,  becoming  injected  and  thickened.  The  inner  coat  loses  its  normal 
transparency,  becoming  wrinkled  or  fissured,  of  a  dull  whitish  color,  and 
more  or  less  stained  by  the  venous  contents,  its  hue  varying  with  that  of 
the  contained  coagulum.  The  inner  and  outer  coats  of  an  inflamed  vein 
may  be  separated  by  the  products  of  inflammation,  the  various  layers  of 
the  inner  coat  becoming  disintegrated,  or  flakes  of  its  lining  membrane 
being  cast  off  into  the  interior  of  the  vessel.  Phlebitis  destroys  the  natu- 
ral pliabity  of  the  venous  coats,  so  that,  when  divided,  an  inflamed  vein 
remains  patulous  like  an  artery. 

The  formation  of  a  clot  in  an  inflamed  vein  is  caused,  as  pointed  out  by 
Schmidt,  by  the  union  of  two  substances  always  found  in  the  blood,  which 
he  calls  fibrinogen  and  fibrinoplastin ;  it  is  obviously  designed  by  nature  to 
prevent  the  entrance  of  morbid  materials  into  the  general  circulation,  and 
hence,  when  the  clot  is  well  formed,  and  in  a  health}^  person,  the  disease  is 
local,  and  unattended  with  any  particular  danger.  Dr.  Nancrede,  of  this 
city,  has  ingeniously  suggested  that  the  extension  of  the  clot  depends  upon 
the  communication  of  lateral  veins  bringing  fibrinogenetic  material  whick 
results  from  the  disintegration  of  tissue,  and  that  hence  when,  in  traumatic 
cases,  the  clot  has  reached  beyond  the  point  at  which  veins  carrying  such 
impure  blood  from  the  seat  of  disease  reach  the  main  channel,  the  process 
of  coagulation  is  arrested.  The  clot  undergoes  changes,  becoming  partially 
organized,  and  converting  the  vessel  into  a  fibro-celhilar  cord ;  or  may  con- 
tract so  as  to  allow  the  partial  resumption  of  the  circulation  ;  or  may  per- 
haps undergo  a  slow  process  of  solution,  and  ultimately  entireh^  disappear. 
Under  other  circumstances,  the  result  is  not  so  favorable:  a  large  frag- 
ment of  clot  may  become  mechanically  loosened  and  dislodged,  and,  being 
carried  into  the  general  circulation,  may  plug  an  important  vessel  (embol- 
ism), occasionally  even  causing  a  fatal  termination,  as  has  happened  in 
cases  of  phlegmasia  dolens ;  or,  if  the  blood  be  in  an  unhealthy  condition 
(as  in  pyagmia),  and  the  clot  imperfectly  formed,  disintegration  may  follow, 
with  capillary  embolism,  leading  to  the  formation  of  pyaemic  patches,  or 
the  so-called  metastatic  abscesses  (see  page  437). 

Symptoms. — An  inflamed  vein  becomes  hard,  somewhat  swollen,  pain- 
ful, and  cord-like ;  it  has,  besides,  a  peculiar  knobbed  feel  and  appearance, 
the  knobs  corresponding  to  the  position  of  its  valves.  The  course  of  the 
vein  is  marked  by  a  distinct,  dusky-red  line,  and  the  whole  limb  becomes 
somewhat  stiff,  and  may  be  the  seat  of  intense  pain,  sometimes  of  an  in- 
termittent or  neuralgic  character.  There  is  always  some  oedema  along  the 
course  of  the  vein  and  in  the  parts  below,  owing  to  the  obstructed  circula- 
tion and  the  consequent  effusion  of  the  fluid  portion  of  the  blood  This 
oedema  may  be  soft,  allowing  pitting  on  pressure,  or  may  be  hard  and 
tense.  If  the  vein  be  deep-seated,  the  occurrence  of  tumefaction  and  pain 
may  be  the  only  evidences  of  phlebitis.  The  oedema  usually  subsides  with 
the  restoration  of  the  circulation  through  the  natural  or  collateral  chan- 
nels, though  it  may  persist  for  a  considerable  period.  The  constitutional 
disturbance  attending  phlebitis  is  rarely  of  a  grave  character. 

The  conditions  described  by  many  writers  as  supjmr'ative  and  diffuse 
phlebitis  appear  to  be  really  examples  of  diffuse  inflammation  of  the  areolar 
tissue,  or  of  cellular  erysipelas,  which  often  extend  rapidly  in  the  course  of 
the  veins,  and  which  are  apt  to  terminate  in  pyaemia.  (See  pages  412, 
428,  436,  and  541.) 
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Diagnosis. — The  affection  with  which  phlebitis  is  most  likely  to  be  con- 
founded is  angeioleucitis,  which,  however,  ma}^  be  distinguished  by  observ- 
ing the  brighter  redness  which  it  presents,  and  its  invariable  complication 
with  adenitis.  Deep-seated  phlebitis  may  be  mistaken  for  neuralgia,  but 
the  diagnosis  may  be  made  by  observing  that  the  j^oAn  of  the  latter  aff"ec- 
tion  is  rather  relieved  than  aggravated  by  pressui-e,  and  is  not  accompanied 
by  oedema.  The  latter  circumstance  may  also  serve  to  distinguish  inflam- 
mation of  a  vein  from  neuritis. 

Prognosis. — Phlebitis  iyi  itself  is  rarely  attended  with  risk  to  life ;  when, 
however,  inflammation  of  a  vein  is  a  mere  concomitant  of  pyajmia,  or  other 
grave  constitutional  condition,  the  question  is  very  different;  and  even 
traumatic  phlebitis,  occurring  in  a  person  who  is  broken  down  in  health, 
should  be  looked  upon  as  a  grave  affection. 

Treatment. — In  the  treatment  of  phlebitis,  all  depressing  measures 
should  be  avoided,  the  chief  risk  of  the  affection  being  from  deterioration 
of  the  general  health  and  consequent  disintegration  of  the  venous  coagu- 
lum.  If  the  tongue  be  heavily  coated,  with  fever  and  anorexia,  half  a 
grain  of  blue  mass  with  two  grains  of  quinia  may  be  given  every  tw^o 
or  three  hours,  until  about  three  gi'ains  of  the  mercurial  have  been  taken, 
but  beyond  this  the  remedy  should  not,  usually,  be  pushed.  The  quinia 
may  be  continued,  eight  or  twelve  grains  being  given  in  the  course  of 
twenty-four  hours ;  and  the  muriated  tincture  of  iron  may  be  added,  in 
combination  with  the  spirit  of  Mindererus  if  the  use  of  a  diaphoretic  be 
indicated.  In  milder  eases,  of  course,  less  energetic  measures  will  be  re- 
quired. The  diet  should  be  nutritious  and  easily  assimilable,  and  stimulus 
may  be  given  or  withheld,  according  to  the  general  condition  of  the  patient, 
who  should  be  kept  in  bed  and  at  perfect  rest.  The  local  treatment,  in 
mild  cases,  ma}"  consist  merely  in  the  use  of  warm  fomentations  or  evapo- 
rating lotions,  as  most  agreeable  to  the  patient;  but  if  the  inflammation 
appear  disposed  to  extend  upwards,  with  severe  constitutional  disturbance, 
an  effort  may  be  made  to  prevent  its  spread  b}"  the  operation  proposed  by 
H.  Lee,  which  consists  in  acupressing  a  healthy  portion  of  the  vein  at  two 
points  about  three-fourths  of  an  inch  apai't,  and  then  dividing  the  vessel 
subcutaneously  between  them. 

The  oedema  may  be  relieved  by  position,  by  gentle  friction,  and  by  the 
subsequent  use  of  an  elastic  bandage. 

Varix,  Varicose  Vein,  or  Phlebeetasis,  consists  in  a  morbid 
dilatation  of  a  vein,  usually  accompanied  by  thickening  of  its  walls.  Any 
veins  may  become  varicose,  but  those  most  commonly  affected  are  the 
veins  of  the  lower  extremity,  scrotum,  and  rectum.  The  varicose  condi- 
tion ma}^  be  limited  to  the  principal  venous  trunks  of  the  part,  or  may 
affect  the  subcutaneous  venous  plexus,  giving  the  appearance  of  a  network 
of  a  purple  hue.  The  branches  of  the  internal  saphena  are  most  frequently 
affected  among  the  superficial  veins,  but  it  is  probable  that  in  the  majority 
of  cases  the  deep  vessels  are  likewise  more  or  less  involved.  The  anatomi- 
cal conditions  of  varicose  veins  vary  in  different  cases  :  thus,  together  with 
the  dilatation,  there  is  often  elongation,  rendering  the  vessel  tortuous;  or 
the  walls  may  be  thinned  instead  of  thickened;  or  the  dilatation  may  be 
sacculated,  forming  pouches  which  generally  correspond  to  the  points  of 
intercommunication  with  other  veins.  The  causes  of  varicose  veins  are 
twofold:  (1)  such  as  pump  into  the  veins  an  abnormal  quantity  of  blood, 
as  unusual  muscular  exertion,  walking,  etc. ;  and  (2)  such  as  mechanically 
impede  the  venous  circulation,  as  the  pressure  of  a  tumor,  or  that  of  the 
pregnant'  uterus.  A  depressed  or  feeble  state  of  health  appears  some- 
36 
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times  to  act  as  a  predisposing?  cause,  while  in  some  cases  the  occurrence  of 
varicosity  has  been  attributed  to  the  effect  of  hereditary  influence.  Any 
occujMtion  which  requires  the  maintenance  of  the  erect  posture  predisposes 
to  varix.  Varicose  veins  are  rare  in  early  life,  and  arc  rather  more  fre- 
quent in  women  than  in  men.  The  symptoms  of  superficial  varix  are  easily 
recognized,  the  dilated  and  tortuous  condition  of  the  affected  veins  being 
quite  characteristic.  The  patient  often  has  a  sensation  of  weight  and  ful- 
ness in  the  part,  with  some  numbness,  and  occasionally  loss  of  po\yer,  and 
frequently  a  dull,  aching  pain  which  is  aggravated  by  exercise.  The  limb 
is  sometimes  oidematous.  Deep  varix  is  more  difficult  of  recognition,  the 
subjective  symptoms  commonly  existing  for  some  time  before  the  impli- 
cation of  the  superficial  veins  renders  the  nature  of  the  disease  apparent. 
Muscular  cramps  are,  according  to  Mr.  Gay,  quite  significant  of  a  vari- 
cose condition  of  the  deeper  veins.  Varicose  veins  are  liable  to  be  attacked 
by  phlebitis  and  thrombosis,  while  inflammation  of  the  surrounding  tissues 
may  lead  to  various  troublesome  conditions,  such  as  the  occurrence  of 
eczema,  or  of  ulceration  (giving  rise  to  the  varicose  ulcer),  or  to  a  sclere- 
matous  condition  of  the  part  analogous  to  the  Arabian  elephantiasis.  A 
varicose  vein  occasionally  gives  way  by  rupture  or  by  ulceration,  the  acci- 
dent leading  to  profuse,  or  even  to  fatal,  hemorrhage. 

The  treatment  of  varicose  veins  may  be  either  palliative  or  radical,  the 
former  being  alone  proper  in  the  large  majority  of  cases.  The  Palliative 
Treatment  consists  in  giving  support  to  the  part,  with  gentle  and  equable 
pressure,  by  means  of  a  flannel  or  India-rubber  bandage,  or  an  elastic 

stocking  the  general  health  being  maintained  by  the  use  of  laxatives  to 

prevent  constipation,  with  tonics,  especially  the  muriated  tincture  of  iron, 
if,  as  usually  happens,  the  patient  be  in  a  feeble  and  relaxed  condition. 
Dr.  J.  H.  Musser  has  found  advantage  from  the  internal  administration  of 
the  Hamamelis  Virginica  or  witch-hazel.  Hemorrhage  from  a  varicose 
vein  may  be  checked  by  elevating  the  limb  and  applying  a  firm  compress. 
The  Radical  Treatment  may  be  employed  if  the  varicose  vein  be  evidently 
so  altered  in  structure  as  to  be  useless  for  carrying  on  the  circulation  (par- 
ticularly if  it  be  also  painful),  if  its  coats  be  so  attenuated  as  to  threaten 
hemorrhage,  or  if  it  be  connected  with  an  ulcer  which  cannot  be  induced 
to  heal.  This  mode  of  treatment  consists  in  the  obliteration  of  a  portion 
of  the  vein,  and  it  is  radical  as  far  as  that  portion  is  concerned,  though  it 
by  no  means  insures  a  cure  of  the  general  disease,  which,  indeed,  in  most 


Fio.  270. 


Application  of  pins  to  varicose  veins.  (Miller.) 


instances,  must  be  looked  upon  as  incurable.  Various  means  have  been 
proposed  for  the  obliteration  of  varicose  veins,  such  as  (1)  the  application 
of  caustic,  so  as  to  form  eschars  over  the  line  of  the  vessel,  or,  as  recently 
suggested  by  Linon,  the  application  of  a  strong  solution  of  the  sulphate  of 
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iron;  (2)  the  injection  of  coagulating'  agents  (chloral  is  particularly  recom- 
mended by  Porta,  and  other  Italian  surgeons);  (3)  the  hypodermic  injec- 
tion of  ergotin  or  alcohol;  (4)  the  passage  of  an  electric  current  through 
the  vessel;  (5)  the  subcutaneous  section  of  the  vein;  (6)  its  compression 
at  various  points  by  means  of  a  pin  passed  beneath  the  vessel,  with  a  com- 
press or  piece  of  bougie  above,  the  two  being  fastened  together  with  a  thread, 
or  wire,  in  the  form  of  a  figure-of-8  (Fig.  270);'  (7)  the  application  of  a 
metallic  ligature;  (8)  simply  denuding  and  isolating  the  vein,  as  recom- 
mended by  Rigaud,  Cazin,  and  Bergeron;  and  (9)  excision  of  a  part  ot 
the  vein,  a  Celsian  mode  of  treatment  recently  revived  by  Marshall,  Steele, 
Howse,  Davies-Colley,  and  Dunn.  Probably  the  best  plan  is  that  recom- 
mended by  H.  Lee,  which  consists  in  (10)  securing  the  vein  at  two  points, 
about  an  inch  apart,  by  passing  acupressure-needles  beneath,  but  not  through, 
the  vessel ;  applying,  over  the  ends  of  the  needles,  elastic  bands  or  figure- 
of-8  ligatures;  and  then  subcutaneously  dividing  the  vein  at  an  intermediate 
point.  The  needles,  which  are  removed  in  three  or  four  days,  serve  to 
approximate,  without  injuring,  the  sides  of  the  vein,  while  obliteration  of 
the  vessel  takes  place  at  the  point  of  subcutaneous  section,  the  parts  heal- 
ing in  about  a  week. 

Vascular  Tumors  or  Angeiomata.^ 
{Arterial  Varix,  Aneurism  by  Aanastomosis,  Naeviis.) 

Arterial  Varix  or  Cirsoid  Aneurism  is  a  disease  which  consists 
in  the  simultaneous  elongation  and  dilatation  of  an  artery.  When,  as  is 
frequently  the  case,  the  capillary 

network  is  also  involved,  the  dis-  T^ig.  ti71. 

ease  receives  the  name  of  Aneu- 
rism by  Anastomosis  or 
Racemose  Aneurism,  but  the 

two  affections  are,  in  every  essen- 
tial respect,  the  same.  The  vessels 
become  tortuous,  and  in  parts  sac- 
culated, their  coats  (especially  the 
middle)  being  thin,  and  causing  the 
artery  to  resemble  a  vein.  This 
aff"ection  is  most  common  about  the 
scalp  and  face,  but  may  occur  in 
other  parts,  as  the  tongue,  extremi- 
ties, internal  viscera,  and  bones;  it 
is  chiefly  met  with  in  early  adult 
life,  and  its  development  is  often 
attributed  to  a  blow  or  other  injury. 
Aneurism  by  anastomosis  forms  a 
tumor  or  outgrowth,  of  variable 
size  and  shape,  u.sually  of  a  bluish 
hue,  compressible,  and  communi- 
cating to  the  touch  a  spongy  or 

doughy  sensation,  accompanied  by  Aneurism  by  anastomosis.    (Feruusson  ) 

a  whiz  or  thrill,  sometimes  amount- 
ing to  pulsation,  and  synchronous  with  the  cardiac  impulse.    This  thrill 
disappears  when  the  arteries  leading  to  the  tumor  (which  are  themselves 

'  A  special  iRstrument  for  compressing  veins  in  this  manner  is  employed,  under 
the  name  of  "vein-brooch,"  by  Mr.  J.  R.  A.  Douglas,  of  Hounslow. 
2  See  page  510. 
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usually  dilated  and  toi'tuous)  are  compressed,  and  returns  with  an  expan- 
sive pulsation  when  the  pressure  is  removed.  Auscultation  gives  usually 
a  loud,  superficial,  cooing  bruit,  though  occasionally  a  softer  blowing  sound. 
The  temperature  of  the  part  is  somewhat  elevated.  The  diagnosis  from 
ordinary  aneurism  may  be  made  by  noting  the  position  of  the  growth 
(probably  at  a  distance  from  any  large  artery),  its  doughy  and  compres- 
sible chai-acter,  and  the  thrill,  rather  than  distinct  pulsation,  which  accom- 
panies the  re-entrance  of  the  blood,  when,  after  compression  of  the  neigh- 
boring arteries,  the  pressure  is  removed.  The  bruit  is  more  superficial 
than  that  of  aneurism,  and  compression  of  the  arterial  trunks  does  not  so 
completely  mask  the  physical  signs  of  the  disease  as  in  that  affection,  blood 
still  entering  the  part  from  other  sources.  When  occurring  in  bone,  aneu- 
rism by  anastomosis  may  be  mistaken  for  encephaloid,  with  which,  indeed, 
it  may  coexist. 

The  treatment  should  vary  with  the  size  and  position  of  the  growth. 
Excision  or  Ligation,  in  the  way  which  will  be  described  when  we  come 
to  speak  of  naevus,  is  the  mode  of  treatment  to  be  preferred  when  the  affec- 
tion is  not  very  extensive,  and  suitably  situated,  as  on  the  lip,  scalp,  or 
extremities.  If  excision  be  employed,  the  knife  must  be  carried  wide  of 
the  disease,  in  order  to  avoid  profuse  or  possibly  fatal  hemorrhage. 

If  the  tumor  be  too  large  for  ligation  or  excision,  it  will  usually  be 
prudent  not  to  interfere,  unless  the  integument  be  so  thinned  as  to  threaten 
rupture.  When  it  is  decided  to  operate,  several  methods  are  open  to  the 
surgeon,  the  most  promising  being  electro-puncture,  the  injection  of  coagu- 
lating fluids,  and  deligation  of  the  main  artery  of  the  part.  The  use  of 
coagulating  injections  is  generally  preferred  by  French  surgeons ;  Broca 
has  reported  a  case  in  which,  after  the  failure  of  acupressure  to  the  nutri- 
tive arteries,  he  effected  a  cure  by  injections  of  perchloride  of  iron,  the 
passage  of  the  styptic  being-  limited  by  surrounding  the  points  of  injec- 
tion with  rings  of  lead,  and  the  tumor  being  attacked  in  sections  by  dividing 
it  into  lobes  by  means  of  tubes  of  caoutchouc.  Bigelow  has  succeeded  by 
the  injection  of  a  saturated  solution  of  nitrate  of  silver.  Heine,  from  a 
study  of  sixty  cases,  concludes  that  for  small  tumors,  simple  excision  is  the 
best  remedy,  while  for  those  which  are  larger,  preliminary  ligation  of  the 
carotid  or  nutrient  arteries,  and  subsequent  excision  at  one  or  more  sittings, 
are  to  be  preferred.  Ligation  of  the  main  artery  is  the  plan  which  has  been 
most  frequently  employed,  particularly  when  the  affection  has  involved  the 
orbit.  In  such  a  case  the  primitive  carotid  is  the  vessel  to  be  tied  ;  but  if 
the  disease  were  limited  to  the  scalp,  it  might  be  better  to  adopt  Bruns's 
suggestion,  and  tie  one  or  both  external  carotids  instead.  Thirty-one 
cases  of  ligation  of  the  common  caBotid  for  erectile  tumor,  etc.,  tabulated 
by  Norris,  gave  eighteen  recoveries  and  eight  deaths.  In  other  cases, 
again,  it  might  be  preferable  to  tie  the  various  arteries  in  the  immediate 
vicinity  of  the  vascular  growth,  surrounding  the  latter  at  the  same  time 
by  deep  incisions,  as  was  successfully  done  by  Gibson.  The  only  treat- 
ment to  be  recommended  for  aneurism  by  anastomosis  occurring  in  the 
long  bones  is  amputation. 

Naevus  is  an  affection  very  analogous  to  the  preceding,  but  differs  from 
it  in  involving  chiefly  the  capillaries  or  veins.  AVhen  congenital,  naevus 
constitutes  the  so-called  mother^s  mark. 

1.  Capillart/  Nsevi,  which  are  commonly,  if  not  always,  congenital, 
occur  as  flattened  elevations,  of  a  red  or  purple  hue,  usually  upon  the  face 
or  upper  part  of  the  trunk,  but  occasionally  in  other  situations.  They 
may  involve  a  considerable  extent  of  surface,  but  rarely  give  any  annoy- 
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ance  except  from  the  attendant  deformity.  Sometimes,  however,  th(!v 
ulcerate  and  bleed.  They  consist  of  a  congeries  of  capillary  vessels,  and 
may  accompany  the  aneurism  by  anastomosis  on  the  one  hand,  or  the 
venous  nasvus  on  the  other. 

2.  Veywus  Nsevi  occur  as  prominent  tumors  or  outgrowths,  of  a  reddish- 
purple  hue,  smooth  or  lobated  in  outline,  and  somewhat  compressible, 
doughy,  and  inelastic  to  the  touch;  they  are  less  exclusively  confined  to 
the  upper  part  of  the  body  than  the  capillary  nsBvi,  and,  in  their  structure, 
consist  of  thin,  tortuous,  and  sacculated  veins,  often  interspersed  with 
cysts.  Venous  na^vi  may  occur  siibcutaneovsh/,  when  they  form  tumors 
which  may  be  partially  emptied  by  pressure,  slowly  filling  again  when  the 
pressure  is  removed,  and  becoming  distended  by  violent  exertion  or 
struggling  on  the  part  of  the  patient. 

Treatment. — Cutaneous  ufevi  which  are  small  and  not  disposed  to 
spread,  may  often  be  left  without  treatment — when  they  may  disappear 
spontaneously;  and,  on  the  other  hand,  a  naivus  may  involve  such  a  large 
extent  of  surface  as  to  forbid  any  attempt  at  its  removal.  The  shrivelling 
of  small  cutaneous  najvi  may  sometimes  be  hastened  by  the  application  of 
tincture  of  iodine.  Bradley,  of  Manchester,  recommends  tattooing  with 
carbolic  acid,  and  an  ingenious  instrument  for  the  purpose  has  been  de- 
vised by  Sherwell,  of  Brooklyn,  who  supplements  the  operation  by  com- 
pressing the  part  by  the  application  of  collodion.  For  the  treatment  of 
the  diifused  form  of  ni^vus  known  as  "port-wine  stain,"  B.  W.  Richardson 
advises  the  application  of  the  ethylate  of  sodium,  while  Squire  recommends 
linear  scarification  with  a  frozen  scalpel,  followed  by  compression,  the  part 
itself  being  first  frozen  with  the  ether-spray  apparatus.  The  last-named 
surgeon  has  also  devised  an  ingenious  instrument  for  the  purpose,  consist- 
ing of  a  number  of  thin  knife  blades  placed  closely  together;  the  incisions 
are  best  made  in  an  oblique  direction  to  the  surface.  Moderately  large,  or 
subcutaneous,  or  even  small  cutaneous  naevi,  if  they  are  so  placed  as  to 
cause  disfiguration,  may  be  removed  by  several  methods.  Various  plans 
have  occasionally  proved  successful,  such  as  vaccination  over  the  growth, 
the  use  of  a  seton,  the  application  of  styptics  or  vesicants,  the  introduction 
of  heated  loires,  electro-puncture,  or  subcutaneous  discission  with  com- 
j)ression.  Owen  recommends  punctures  with  Paquelin's  thermo-cautery  as 
applicable  to  the  largest  nsevi.  The  best  modes  of  treatment,  however, 
are  commonly  the  application  of  caustics,  the  use  of  coagulating  injec- 
tions, excision,  and  ligation. 

(1)  When  the  naevus  is  superficial,  and  so  situated  that  the  presence  of 
a  scar  will  not  be  particularly  objectionable,  the  application  of  nitric  acid 
or  the  Vienna  paste  may  suffice  to  effect  a  cure,  the  application  being  re- 
peated if  there  be  any  tendency  to  a  recurrence  of  the  affection.  Sodium 
ethylate  is  recommended  by  Dr.  B.  W.  Richardson  and  Dr.  J.  Brunton  in 
preference  to  nitric  acid,  as  causing  less  destruction  of  the  epidermis. 

(2)  Injection  of  a  solution  of  the  perchloride  or  persulphate  of  iron,  by 
means  of  an  ordinary  hypodermic  syringe,  may  be  employed  for  small 
nsevi  in  certain  situations,  as  the  eyelid  or  orbit,  where  other  modes  of 
treatment  would  be  inapplicable ;  the  quantity  injected  should  be  very 
small  (not  more  than  two  or  three  drops  at  a  time),  and  compression  should 
be  made  upon  the  returning  veins,  lest  some  of  the  injected  fluid  should 
enter  the  general  circulation,  and  perhaps  cause  death,  as  has  actually 
occurred  in  cases  recorded  by  Kesteven,  Bryant,  West,  Gunn,  and  others. 

(3)  Excision  may  be  practised  when  the  nsevus  is  of  large  size,  and  in 
the  form  of  a  distinct  tumor,  the  incisions  being  carried  wide  of  the  dis- 
ease, except  when,  as  occasionally  happens,  the  growth  is  surrounded  by  a 
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capsule,  and  when  therefore,  as  advised  by  Teale,  enucleation  may  be 
safely  practised.  This  condition  is,  according  to  Erichsen,  most  common 
in  cases  of  nfevus  associated  with  fatty  or  cystic  growths. 

(4)  Ligation  is  in  most  instances  the  best  mode  of  treatment,  and  may 
be  applied  in  several  ways.  If  the  nsevus  be  small,  it  may  be  sufficient  to 
pass  harelip  pins  in  a  crucial  manner  beneath  the  growth,  and  throw  a 
ligature  around  their  ends,  or  a  double  ligature  may  be  introduced,  and 
the  na^vus  tied  in  two  halves.  In  other  cases  the  quadruple  ligature 
should  be  employed.  This  may  be  applied  by  passing  Ijeneath  the  nfevus 
two  strong  needles,  eyed  at  the  points,  and  crossing  each  other  at  right 
angles — the  skin  over  the  growth  being,  if  healthy,  previously  reflected  in 
flaps  by  means  of  a  crucial  incision  (Fig.  272).  The  needles  may  be  passed 
unarmed,  the  ligatures — which  may  be  of  strong  silk  or  whipcord — being 
introduced  as  they  are  withdrawn.    The  nooses  are  then  cut,  and  an  assist- 


FiG.  272. 


Fig.  273. 


Nsevus  ;  applicatioa  of  the  quadruple  ligature. 

(LiSTON.) 


Subcutaneous  ligature  of  nsevus.  The 
upper  figure  shows  a  single  ligature  carried 
around  the  tumor.  The  lower  (in  which  no 
turaor  is  depicted)  shows  a  double  string 
carried  below  the  centre  of  the  base,  then 
divided  into  two,  a  a'  and  b  n',  and  each  of 
the  two  carried  subcutaneously  arouud  half 
of  the  na!vus,  and  then  tied.  (Holmes.) 


ant  holds  six  ends  firmly,  while  the  surgeon  knots  the  other  two,  this 
process  being  repeated  until  the  whole  na^vus  is  strangulated  in  four  sec- 
tions. Another  method  is  to  apply  the  ligature  subcutaneouslij,  as  shown 
in  Fig.  273,  taken  from  Holmes.  When  the  naevus  is  flat  or  elongated,  a 
better  plan  is  that  described  by  Erichsen,  which  consists  in  passing  a 
double  ligature  of  whipcord,  three  yards  long  and  stained  black  for  half  its 
length,  in  such  a  way  as  to  have  a  series  of  double  loops,  about  nine  inches 
in  length,  on  each  side  of  the  tumor  (Fig.  274).  The  black  loops  being 
then  cut  on  one  side,  and  the  Avhite  on  the  other,  the  ends  are  secured  as 
in  Fig.  275,  so  as  to  strangulate  the  growth  in  numerous  sections.  After 
the  operation  the  tumor  sloughs,  and  comes  away  in  a  few  days,  leaving 
an  ulcer  which  heals  by  granulation.     Various  modifications  must  be 
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adopted,  according  to  the  locality  of  the  disease.  In  dealing  with  a  naevus 
over  the  fontanelle,  there  might  be  some  risk,  if  the  ordinary  needles  were 
used,  of  puncturing  the  membranes  of  the  brain ;  and  hence  in  this  situa- 
tion, after  incising"  the  skin  with  a  lancet,  the  ligature  should  be  carried 


Fig.  274.  Fio.  275. 


of  ligature  of  flat  and  elongated  njevus.  Diagram  of  tied  flat  and  elongated  nicvus. 

(Erichses.)  (Erichsen.) 


beneath  the  growth  by  means  of  an  eyed  probe.  The  scalp  is  so  adherent 
to  a  n«vus  in  the  cranial  region  that  no  attempt  should  usually  be  made 
to  preserve  the  skin  in  this  locality.  For  naevus  of  the  tongue,  the  use  of 
the  ecraseur  may  be  advantageously  substituted  for  that  of  the  ligature. 
H.  Lee  has  recentlv  recommended,  in  cases  of  vascular  tumor  of  the  face 
and  neck,  the  use  of  India-rubher  thread,  instead  of  the  common  ligature, 
the  elastic  contraction  of  this  agent  serving  to  divide  the  tissues  without 
hemorrhage,  and  thus  effecting  rapid  and  painless  removal  of  the  morbid 
growth.  Barwell  suggests  subcutaneous  strangulation  with  a  wire  tight- 
ened every  three  or  four  days,  so  as  to  cut  through  the  base  of  the  naevus 
without  loss  of  any  skin.  Strangulation  with  acupressure  pins  has  been 
successfully  emploVed  by  Bontflower,  of  Manchester.  Though  ligation  is 
the  safest  mode  of  treating  naevus,  I  have  once  met  with  a  fatal  result 
from  the  operation,  apparently  due  to  embolism  of  the  pulmonary  artery. 

Moles  A  mole  may  be  considered  as  a  superficial  variety  of  naevus, 

and  is  usually  covered  with  hair.  Excision  may  be  practised,  if  the  dis- 
ease be  not  too  extensive,  or  Morrant  Baker's  plan  may  be  adopted,  the 
surface  of  the  mole  being  shaved  off,  and  the  part  allowed  to  heal  under  a 
scab.  Hemorrhage  during  and  after  the  operation  may  be  controlled  by 
pressure. 

Diseases  of  Arteries. 

Arteritis  and  Arterial  Occlusion — Arteritis,  or  Inflammation  of 
the  Arterial  Tunics,  may  occur  as  a  primary  affection,  the  result  of  injury 
or  exposure  to  cold,  but  in  the  immense  majority  of  cases  is  secondary  to 
Arterial  Occlusion,  the  result  of  thrombosis,  or  more  frequently  of  embolism, 
the  plug  being  derived  from  a  fibrinous  heart-clot.  The  repair  of  arteries 
after  division  is,  as  has  already  been  mentioned  (p.  184),  due  to  the  forma- 
tion of  a  clot,  together  with"  the  union  of  cut  edges  by  means  of  local 
inflammatory  changes.    The  alterations  in  the  arterial  coats  produced  by 
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inflammation  are  analogous  to  those  which  we  have  studied  in  the  walls  of  a 
vein,  as  the  result  of  phlebitis.  Thus  the  external  coat  and  sheath  become 
vascular,  pulpy,  and  distended  with  the  products  of  infiamination ;  the 
middle  coat  is  contracted,  thickened,  and  softened;  while  the  inner  loses  its 
smooth  and  polished  appearance,  and  becomes  pulpy  and  stained  from  con- 
tact with  the  coloring-  matter  of  the  blood.  The  clot  which  forms  in  cases 
of  arteritis,  and  which  indeed,  as  has  been  said,  is  commonly  the  cause  of 
the  arterial  inflammation,  may  consist  merely  of  masses  of  a  fibrinous  sub- 
stance, which  do  not  completely  occlude  the  vessel — or  may  form  a  com- 
plete plug,  usually  of  a  conical  form,  the  lower  part  of  which  consists 
apparently  of  white  blood-corpuscles  and  fibrin,  and  often  adheres  to  the 
sides  of  the  artery,  while  the  upper  part  is  of  the  color  of  ordinary  clotted 
blood,  and  projects  tail-like  into  the  upper  part  of  the  vessel. 

The  symptoms  of  arterial  occlusion  consist  of  acute  pain  in  the  course  of 
the  aff"ected  artery,  and  in  the  parts  which  it  supplies,  with  a  feeling  of 
tension,  great  hyperaesthesia,  and  loss  of  muscular  power.  If  the  artery 
be  superficial,  it  can  be  felt  as  a  cord,  and  is  either  pulseless,  or  the  seat  of 
a  sharp  and  jerking  pulsation,  according  to  the  degree  of  its  obstruction. 
If  the  artery  be  one  of  importance,  gangrene  may  result,  though,  in  young 
and  healthy  subjects,  the  collateral  circulation  may  be  established  with 
sufficient  promptness  to  avoid  this  result.  The  arterial  clot  may  become 
organized,  the  vessel  being  converted  into  a  fibro-cellular  cord ;  or  a  frag- 
ment may  be  detached  and  plug  the  artery  at  a  lower  point  (this  double 
occlusion  almost  invariably  producing  gangrene);  or  the  clot  may  become 
completely  disintegrated,  and  capillary  embolism  {arterial  pysemia)  result. 

The  tre.atment  consists  in  the  administration  of  opium  to  relieve  pain, 
and  of  tonics,  stimulants,  and  concentrated  food,  to  maintain  the  patient's 
strength,  with  application  of  external  warmth  to  the  affected  part  in  order 
to  avert  mortification.  The  subject  of  gangrene  as  the  result  of  arterial 
occlusion,  and  the  question  of  amputation  under  such  circumstances,  have 
been  sufficiently  considered  in  previous  chapters  (pages  94,  202). 

Chronic  Structural  Changes  in  Arteries  The  most  important 

of  these  are  Fatty  Degeneration,  Atheroma,  Ossification,  and  Calcification. 

1.  Fatty  Degeneration  occurs  in  the  inner  coat  of  arteries,  especially 
the  aorta,  carotids,  and  cerebral  arteries,  giving  rise  to  small,  rounded  or 

angular,  whitish  spots,  which  project 


Fiu.  276. 


Patty  degeneration  in  inner  coat  of  aorta. 
(Green  ) 


slightly  above  the  surface ;  the  fatty 
change  takes  place  in  the  connective- 
tissue  corpuscles  of  the  part,  and  at 
a  later  period,  the  intermediate  sub- 
stance softening,  the  masses  of  fat- 
granules  fall  apart,  and,  the  current 
of  blood  carrying  away  the  fat-par- 
ticles, velvety-looking  depressions  are 
produced,  which  constitute  a  form  of 
what  Virchow  calls  fatty  usiire} 


2.  Atheroma,  which  is  usually 
accompanied  by  the  fatty  change  of 
the  internal  coat  above  described,  appears  to  occur  primarily  in  the  external 
layer  of  the  inner  coat,  at  the  junction  of  the  latter  Avith  the  middle  coat, 
and  forms  a  pultaceous  (or  atheromatous)  mass,  consisting  of  granular 


1  Cellular  Pathology,  Chance's  transl.,  pp.  339-340. 
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matter,  fat-globules,  plates  and  cr)^stals  of  cholestearine,  and  half-softened 
fragments  of  tissue  which  have  not  yet  undergone  degeneration.  During 
the  early  stage  of  atheroma,  the  appearance  presented  is  that  of  a  whitish, 

Fig.  277. 


Fig.  278. 


Atheroma  of  the  aorta,  showing  the  new  growth  in  the  deeper  layers  of  the  inner  coat,  and  the  con- 
sequent internal  bulging  of  tlie  vessel.  The  new  tissue  has  undergone  more  or  less  fatty  degenera- 
tion. There  is  also  some  cellular  infiltration  of  the  middle  coat.  i.  internal,  m.  middle,  e.  external 
coat  of  vessel.  ^Green.) 

somewhat  elevated  spot,  projecting  into  the  vessel,  but  still  covered  by  a 
portion  of  the  inner  coat  of  the  latter^  (Fig.  277).  As  the  process  continues, 
the  inner  coat  becomes  perforated,  the  atheromatous 
mass  is  evacuated  into  the  vessel,  and  the  so-called 
atheromatous  ulcer  results  (Fig.  278),  just  as  in  the 
aftection  known  as  ulcerative  endocarditis.  While 
this  change  is  occurring  between  the  inner  and 
middle  coats  of  the  artery,  its  outer  coat  becomes 
thickened  and  indurated,  thus  tending  to  maintain 
the  strength  of  the  vessel,  which  at  the  same  time 
becomes  comparatively  rigid  and  inelastic.  Athe- 
roma is  usuallv  spoken  of  as  a  degenerative  change, 
but,  according  to  Virchow,  Billroth,  Niemeyer,  W. 
Moxon,  and  others,  should  be  considered  a  result  of 
inflamrnation.  Atheroma  is  often  supposed  to  occur 
as  a  sequel  of  syphilis,  but,  according  to  Heubner 
and  Ewald,  the  syphilitic  degeneration  met  with  in 
arteries  is  a  distinct  affection  (see  page  481). 

3.  Ossification  is  a  rare,  but,  according  to  Yir- 

Atheromatous  ulcer  of 

chow,  an  occasional  change  met  with  in  the  inner         aoita.  (Liston.) 
arterial  coat.    It  may  coexist  with  or  may  take  the 

place  of  the  atheroniatous  change  (atheromasia) ,  and,  like  that,  results, 
according  to  Virchow,  from  inflammatory  proliferation. 

4.  Calcification  is  frequently  met  with,  and,  unlike  atheroma,  often 
in  the  peripheral  arteries;  it  occurs  chiefly  in  the  middle  coat  of  the  vessel, 

•  Mr.  Moore,  in  his  essay  in  Holmes's  System  of  Surgery,  2d  edit.,  vol.  iii.,  adopts 
the  view  formerly  held  by  Rokitansky,  that  atheroma  is  a  deposit  on  the  lining  mem- 
brane of  the  artery,  derived  from  the  blood. 
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and  has  no  necessary  connection  witli  the  atheromatous  change.  It  con- 
sists in  the  deposit  of  earthy  matters,  principally  phosphate,  with  a  little 
carbonate,  of  lime,  and  occurs  in  the  form  of  plates,  rings,  or  tubes,  consti- 
tuting the  several  varieties  of  the  affection  known  as  laminar,  annular, 
and  tubular  calcificoMon.  When  in  the  superficial  arteries,  it  is  readily 
recognized  by  the  touch. 

These  various  structural  changes  may  exist  independently,  or,  as  is  more 
common,  may  coexist  in  the  same  person.  They  may  occur  at  any  age, 
but  are  by  far  most  frequently  seen  in  those  who  have  passed  the  period 
of  middle  life.  They  are  more  frequent  in  men  than  in  women,  and  are 
said  to  be  predisposed  to  by  intemperate  habits  and  by  syphilis;  when 
occurring  in  the  limbs,  they  are  usually  symmetrical.  The  effect  of  these 
structural  changes  is,  in  the  first  place,  to  diminish  the  calibre  of  the  affected 
artery,  and  secondly,  by  lessening  its  natural  resiliency,  to  lead  to  its 
irregular  dilatation  and  elongation;  hence,  an  atheromatous  or  calcified 
artery  may  become  tortuous,  and  is  peculiarly  apt  to  become  the  seat  of 
aneurism.  Rupture  may  take  place  through  an  atheromatous  ulcer,  and 
lead  to  fatal  hemorrhage,  as  has  been  occasionally  seen  in  the  aorta  ;^  while 
both  atheroma  and  calcification  render  an  artery  more  apt  to  be  ruptured 
by  external  violence,  and  interfere  with  the  success  of  hsemostatic  measures — 
a  ligature  perhaps  cutting  through  at  once,  or  becoming  prematurely  de- 
tached and  leading  to  secondary  hemorrhage.  Finally,  the  loss  of  smooth- 
ness in  the  lining  surface  of  an  atheromatous  or  calcified  artery,  hinders 
the  circulaition,  and  offers  a  nidus  for  the  occurrence  of  arterial  thrombosis, 
thus  leading  indirectly  to  occlusion  and  perhaps  gangrene,  as  in  several 
cases  collected  by  H.  Lee ;  or,  on  the  other  hand,  particles  detached  from 
an  atheromatous  ulcer  may  produce  capillary  embolism,  and  give  rise  to 
one  form  of  arterial  pyaemia.  Little  can  be  done  in  the  way  of  treatment 
for  these  structural  changes,  beyond  attention  to  the  general  health  of  the 
patient ;  if  wide-spread,  they  would  of  course  render  the  surgeon  cautious 
in  recommending  any  cutting  operation  that  was  not  imperatively  required. 
Should  occlusion  and  gangrene  occur,  the  case  should  be  treated  on  the 
principles  laid  down  in  previous  portions  of  the  work. 

Aneurism. 

Aneurism,  as  the  term  is  used  in  this  work,  is  a  disease  of  the  arteries, 
consisting  in  a  circumscribed  dilatation  of  one  or  more  of  the  arterial  coats. 

Varieties. — We  have  already  considered  those  forms  of  aneurism 
which  result'from  wounds  (see  page  203),  as  well  as  the  general  dilatation 
of  an  artery  which  constitutes  the  disease  known  as  arterial  varix  or  cir- 
soid aneurism;  there  remain  for  discussion  three  varieties  of  aneurism, 
which  may  be  called  respectively:  1,  the  tubular  or  fusiform;  2,  the 
sacculated;  and  3,  the  dissecting  aneurism. 

1.  Tubular  or  Fusiform  Aneurism  This  is  a  circumscribed 

dilatation  of  all  the  coats  of  an  artery,  in  its  whole  circumference.  It  is 
accompanied  by  elongation  of  the  vessel,  with  thickening  and  structural 
change  of  its  coats.  It  is  most  common  in  the  aorta,  but  also  occurs  in 
the  iliac  and  femoral  arteries,  and  has  been  seen  in  the  basilar  artery. 
Several  fusiform  aneurisms  may  coexist  in  the  course  of  the  same  vessel, 

1  Similarly,  fatty  degeneration  of  the  cerebral  arteries  is  a  very  common  antecedent 
to  the  occurrence  of  apoplexy.  (See  Paget,  Lectures  on  Surgical  Pathology,  3d  edit.,  p. 
106.) 
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the  intervening  portions  of  the  artery  remaining  hcalth3^  Tubular  aneu- 
risms of  the  aortic  arch  may  attain  a  very  large  size,  running  a  chronic 
course,  and  doing  harm  chiefly  by  pressure  on  imporant  parts.  They 
may  cause  death  by  impeding  the  circulation,  and  thus  causing  syncope; 
or  by  compressing  other  parts,  as  the  (esophagus  or  bronchi;  or,  when 
occurring  in  the  intra-pcricardial  portion  of  the  aorta,  by  bursting  into 

Fig.  279.  Fig.  280. 


Largre  fusiform  aneurism  of  ascending  aorta  Sacculated  aneurism  of  ascending  aorta, 

bursting  into  pericardium.  (Erichsen.)  (Erichskn.) 


the  pericardial  sac  (Fig.  2*79).  More  commonly,  however,  a  sacculated 
aneurism  (Fig.  280)  forms  upon  one  or  other  side  of  the  tubular  dilata- 
tion, and,  becoming  the  more  important  disease,  leads  more  rapidly  to  a 
fatal  result. 

2.  A  Sacculated  Aneurism  is  a  sac-like  dilatation  which  forms 
upon  one  side  of  the  artery,  or  of  a  previously  existing  fusiform  aneurism, 
and  which  communicates  with  the  interior  of  the  vessel  by  means  of  a  com- 
paratively small  orifice,  called  the  mouth  of  the  sac.  Sacculated  aneurisms 
are  divided  into  true  and  false ;  the  true  sacculated  aneurism  being  one 
in  which  all  the  arterial  coats  enter  into  the  formation  of  the  sac-wall,  and 
the  false  sacculated  aneurism  (which  is  by  far  the  more  common)  being 
one  in  which,  the  inner  and  part  of  the  middle  coat  having  given  way,  the 
sac-wall  is  formed  by  the  thickened  outer  coat  of  the  artery,  with  perhaps 
the  external  layers  of  the  middle  coat.  A  true  sacculated  aneurism  must 
be  of  small  size,  and  with  a  large  mouth  to  its  sac ;  for  it  is  scarcely  con- 
ceivable that  a  large  sac  could  be  formed  from  the  portion  of  arterial  wall 
corresponding  to  the  area  of  a  small  sac-mouth.  It  is  very  probable,  how- 
ever, that  a  considerable  number  of  sacculated  aneurisms  arc  at  first  true, 
and  subsequently,  as  they  increase  in  size,  become  false  by  rupture  of  the 
inner  coats  of  the  sac-wall.  False  sacculated  aneurisms  are  further  clas- 
sified by  surgical  writers  as  circumscribed  and  diffused,  the  aneurism 
being  circumscribed  as  long  as  its  sac  remains  entire,  and  becoming  dif- 
fused when  its  sac  gives  way — the  contained  blood  l)eing  then  either  widely 


572 


SURGICAL  DISEASES   OF   THE   VASCULAR  SYSTEM. 


spread  among-  the  adjoining  tissues,  or  being  still  confined  by  an  adventi- 
tious envelope  of  condensed  connective  tissue.  The  subdivision  of  aneu- 
risms into  true  and  false  is  not  of  much  practical  importance — the  fact 
being  that  it  is  often  impossible,  even  after  careful  dissection,  to  distinguish 
one  from  the  other;  while  a  diffused  aneurism  is  in  reality  nothing  more 
than  an  aneurism  the  sac  of  which  has  given  way. 

3,  Dissecting  Aneurism  is  almost  exclusively  met  with  in  the  aorta, 
and  is  a  rare  form  of  the  disease,  in  which  the  blood  makes  its  way  between 
the  coats  of  the  artery  itself.  A  sac  may  thus  be  formed  in  the  arterial 
wall ;  or  the  blood  may  dissect  up  the  coals  of  the  vessel  for  some  distance, 
at  last  bursting  through  the  external  tunic,  and  probably  causing  death  by 
syncope  ;  or,  finally,  the  blood  may  re-enter  the  artery  through  a  softened 
patch  of  the  inner  coat,  thus  giving  the  appearance  of  a  double  aorta.  The 
only  contingency  in  which  a  dissecting  aneurism  w^ould  be  likely  to  demand 
the  especial  attention  of  the  surgeon  would  be  in  case  the  pressure  of  the 
effused  blood  should  threaten  gangrene,  by  occluding  the  trunk  of  the 
affected  vessel. 

Causes  of  Aneurism  The  chief  Predisposing  Cause  is  unquestion- 
ably the  existence  of  structural  changes  (particularly  fatty  dege7ieration  and 
atheroma)  in  the  arterial  walls.  Calcification  does  not  directly  tend  to  cause 
aneurism,  but  rather  lessens  the  dilatability  of  the  artery  wiiich  it  affects ;  it 
has,  however,  an  indirect  influence,  the  want  of  elasticity  which  it  produces 
tending  to  increase  the  strain  upon  other  portions  of  the  vessel,  and  thus 
predisposing  them  to  aneurismal  disease.  Age  has  been  looked  upon  as  a 
predisposing  cause,  aneurism  usually  occurring  during  the  middle  period 
of  life;  the  explanation  is,  that  at  this  age,  while  atheromatous  changes 
have  begun,  the  laborious  occupations  of  youth  are  commonly  still  con- 
tinued. Similarly,  though  aneurism  is  unquestionably  much  more  frequent 
in  the  male  sex  than  in  the  female  (about  seven  to  one^),  it  is  probably  not 
more  so  than  might  be  expected  from  the  greater  liability  of  men  to  struc- 
tural arterial  changes,  and  from  their  being  more  commonly  engaged  in 
occupations  which  themselves  predispose  to  aneurismal  disease.  Any  occu- 
2)ation,  which  requires  intermittent  violent  muscular  exertion,  predisposes 
to  aneurism,  by  inducing  occasional  violent  action  of  the  heart,  and  con- 
sequent over-distention  of  the  arteries ;  thus  hotel-porters,  soldiers,  and 
sailors,  or  those  who,  usually  leading  sedentar}^  lives,  indulge  occasionally 
in  athletic  sports,  are  said  to  be  more  liable  to  aneurism  than  those  whose 
occupation  is  uniformly  laborious.  Climate  appears  to  exercise  some  pre- 
disposing influence,  aneurism  being  probably  more  common  in  the  British 
isles,  and  particularly  in  Ireland,  than  in  any  other  portion  of  the  world.  The 
disease  is  comparatively  rare  in  this  country.  Anything  which  tends  to 
obstruct  the  arterial  circulation  may  predispose  to  aneurism  by  increasing 
the  tension  of  the  arterial  walls;  it  is  thus,  as  we  have  seen,  that  calcifica- 
tion produces  its  effect,  and  it  is  thus  that  aneurism  may  be  developed 
above  the  seat  of  occlusion  of  an  artery  by  embolism,^  or  above  the  point 
of  application  of  a  ligature.  The  J)os^^^on  of  an  artery  may  itself  predis- 
pose the  vessel  to  aneurism  ;  thus  the  exposed  situation  of  the  popliteal 
artery  renders  it  peculiarly  liable  to  the  development  of  aneurismal  disease. 

'  In  the  interval  aiienrisins  the  proportion  is  fonr  to  one,  and  in  the  external  (ex- 
cluding carotid  aneurism,  which  affects  both  sexes  equally)  it  is  thirteen  to  one  ;  dis- 
secting aneurism  is  twice  as  freqiient  in  women  as  in  men  (Crisp,  Structure,  Diseases, 
and  Injuries  of  Bloodvessels,  p.  11.5). 

*  According  to  Church,  embolism  is  the  most  frequent  cause  of  intracranial  aneu- 
rism in  young  persons  (St.  Bartholomew'' s  Hosp.  Reports,  vol.  vi.  p.  99). 
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The  Exciting  Causes  of  aneurism  are  wounds,  blows,  and  sudden  strains. 
The  effect  of  wounds  has  already  been  considered  (see  page  203);  blows 
and  strains,  which  may  cause  rupture  of  a  healthy  artery,  may  still  more 
readily  induce  partial  dilatation  of  one  which  is  weakened  by  disease,  thus 
giving  rise  to  a  tubular  or  to  a  true  sacculated  aneurism ;  or  (which  is 
commoner)  may  cause  the  giving  way  of  the  portion  of  the  inner  coat 
which  covers  an  atheromatous  patch,  leading  to  the  evacuation  of  the 
latter,  and  the  consequent  formation  of  a  false  sacculated  or  of  a  dissecting 
aneurism,  according  to  the  particular  circumstances  of  the  case. 

Number,  Size,  and  Structure  of  Aneurisms. — Aneurisms  are 
usually  single,  but  two  or  more  may  coexist  in  the  same  person.  When 
aneurisms  are  multiple,  they  may  affect  one  or  different  arteries;  thus  there 
may  be  an  iliac  and  a  femoral,  or  a  femoral  and  a  popliteal  aneurism  in  the 
same  limb,  or,  on  the  other  hand,  a  popliteal  aneurism  may  coexist  with 
one  of  the  subclavian  or  carotid  artery,  or  with  one  of  the  aorta.  Popli- 
teal aneurism  is  frequently  symmetrical.  When  a  large  number  of  aneu- 
risms coexist,  as  in  cases  recorded  by  Pelletan  and  Cloquet,  the  patient  is 
sometimes  said  to  suffer  from  the  aneurismal  diathesis. 

Aneurismal  tumors  vary  in  size,  from  that  of  a  pea,^  to  that  of  a  child's 
head;  the  size  varies  in  different  situations,  according  to  the  degree  of 
resistance  offered  by  surrounding  parts,  and  the  force  of  the  distending 
blood  current.  The  largest  aneurisms  are  hence  commonl}^  those  which 
occur  in  the  aorta,  or,  externally,  in  the  axilla,  neck,  groin,  and  ham. 

If  a  sacculated  aneurism  is  laid  open,  its  structure,  going  from  without 
inwards,  is  found  to  be  as  follows:  (1)  An  investment  of  condensed  areolar 
tissue,  forming  an  adventitious  sac;  (2)  the  true  aneurismal  sac,  consisting 
either  of  the  thickened  external,  with,  perhaps,  part  of  the  middle,  coat 
(false  aneurism) ,  or  of  all  the  coats  {true  aneurism),  in  which  case  the 
inner  and  middle  coats  may  sometimes  be  recognized  by  the  atheromatous 
and  calcareous  patches  which  they  contain;  (3)  concentric  layers  or  laminae 
of  decolorized  fibrinous  clot,  which  appear  to  have  been  successively  sepa- 
rated from  the  blood,  as  if  by  whipping,^  and  of  which  the  inner  layers  are 
softer  and  redder^han  the  outer;  and  (4)  an  ordinary  loose  "currant- 
jelly"  coagulum,  which  may  be  either  of  ante-mortem  or  of  post-mortem 
formation.  The  laminated  fibrinous  coagulum  serves  an  important  purpose 
in  strengthening  the  sac-wall,  lessening  the  containing  capacity  of  the  sac 
itself,  and,  by  its  tough  and  inelastic  character,  diminishing  the  force  of 
the  arterial  current  in  the  sac,  thus,  in  every  way,  tending  to  limit  the 
spread  of  the  disease,  and  even  to  lead  to  its  spontaneous  cure.  The  mouth 
of  the  sac,  which  is  round  or  oval  in  shape,  is  of  variable  size,  but  always 
of  much  less  area  than  a  section  of  the  sac  itself;  in  a  false  aneurism  the 
inner  and  usually  the  middle  coat  cease  abruptly  at  the  mouth  of  the  sac, 
and  even  in  a  true  aneurism  they  can  rarely  be  traced  for  more  than  a 
short  distance  beyond  the  same  point.  The  structure  of  the  tubular,  and 
that  of  the  dissecting,  form  of  aneurism  have  already  been  referred  to 

'  Tlie  miliari/  aneurisms  found  by  Charcot  and  others  in  the  capillary  vessels  of  the 
brain,  in  cases  of  apoplexy,  are  much  smaller,  the  diameter  of  these  aneurisms  rarely 
exceeding  a  millimetre,  or  about  -^-^  of  an  inch. 

"  This  is  denied  by  W.  CoUes,  who  believes  that  the  laminated  coagulum  is  formed 
by  the  walls  of  the  sac  itself. 

3  In  a  case  observed  by  II.  D.  Schmidt,  however,  the  older  and  harder  layers  of 
fibrinous  coagulum  presented  the  darker  color — the  difference  probably  depending,  as 
suggested  by  this  writer,  rather  upon  the  amount  of  hsemoglobin  contained  in  the 
respective  layers  than  upon  their  relative  ages. 
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(pp.  510,  512);  another  point  in  which  these  differ  from  the  sacculated 
aneurism  is  in  containing  little  or  no  laminated  fibrinous  clot. 

Symptoms  of  Aneurism  Patients  are  sometimes  conscious  of  the 

formation  of  an  aneurism— experiencing  a  distinct  sensation  of  something 
having  given  way,  or  a  sharp  pain,  as  if  from  the  stroke  of  a  whip — or  (as 
in  the  case  of  intra-orbital  aneurism)  hearing  a  sudden  sound,  as  of  the 
explosion  of  a  percussion-cap — a  small,  pulsating  tumor  being,  perhaps 
immediately,  or  soon  after,  discovered  upon  examining  the  part.  In  other 
cases,  the  development  of  an  aneurism  is  very  gradual,  the  patient  perhaps 
not  becoming  aware  of  its  existence  until  it  has  attained  a  considerable  size. 
The  symptoms  of  aneurism  may  be  divided  into  those  which  are  peculiar 
to  the  aneurismal  nature  of  the  affection,  and  those  which  depend  merely 
upon  its  size  or  position — its  pressure-ejf'ectfi — and  which  might  equally 
be  due  to  any  other  tumor  of  the  same  bulk,  and  in  the  same  locality.  The 
peculiar  symptoms  of  aneurism  are  made  apparent  by  auscultation  and 
manual  examination,  and  depend  upon  the  flow  of  lolood  through  the 
aneurismal  tumor,  and,  in  the  case  of  the  ordinary  sacculated  form  of  the 
disease,  upon  the  communication  which  exists  between  the  sac  and  the 
artery  upon  which  it  is  developed;  in  certain  internal  aneurisms,  the 
auscultatory  signs  alone  are  variable  for  diagnosis. 

General  Characters. — An  external  aneurism  presents  the  appearance  of 
a  rounded  or  oval  tumor,  situated  in  the  course  of  a  large  artery,  some- 
what compressible  and  elastic,  and  becoming  flaccid  by  pressure  on  the 
artery  above,  and  tense  by  pressure  on  the  artery  below,  the  tumor.  If 
the  aneurism  contain  but  little  laminated  clot,  it  will  be  quite  soft  and  com- 
pressible, but  if,  on  the  other  hand,  the  sac  contain  a  large  amount  of 
fibrinous  clot,  it  will  be  comparativeh"  hard  and  inelastic;  the  skin  over  an 
aneurism  is  usually  healthy,  though  stretched;  as  the  tumor  grows  it  may, 
however,  become  discolored,  thinned,  or  even  ulcerated,  and  suppuration 
may  occur  in  the  subcutaneous  areolar  tissue.  Muscular  weakness  of  the 
part,  stiffness,  and  a  tired  feeling,  are  frequent  accompaniments  of  aneurism. 

Pulsation. — The  pulsation  of  an  aneurism  is  peculiar,  being  of  an  eccen- 
tric, expansive  character,  separating  the  hands  Avhen  placed  on  either  side 
of  the  tumor — the  fluid  pi'essure  of  the  blood  entering  the  sac  being,  according 
to  a  well-known  law  of  hydraulics,  exerted  equally  in  all  directions.  This 
pulsation  is  most  marked  when  the  mouth  of  the  sac  is  large,  and  when  the 
sac  contains  but  a  small  quantity  of  laminated  clot — the  pulsation  of  a 
partially  consolidated  aneurism,  if  at  all  perceptible,  being  comparatively 
obscure,  and  sometimes  scarcely  distinguishable  from  that  transmitted  to  a 
solid  tumor  by  a  subjacent  artery.  The  characters  of  the  pulsation  are 
rendered  less  distinct  by  pressure  above,  and  more  distinct  by  pressure 
below,  the  aneurism,  or  by  elevating  the  part  in  which  the  tumor  is  seated. 
By  firmly  compressing  the  artery  above  the  sac,  the  pulsation  in  the  latter 
ceases,  and  it  becomes  flaccid;  if  now  the  hands  be  placed  on  either  side  of 
the  tumor,  and  the  compression  be  suddenly  removed,  the  entering  blood 
redistends  the  sac,  with  a  forcible,  expanding  beat  which  is  almost  pathog- 
nomonic. 

The  pulsation  of  the  artery  heloio  the  tumor  is  sometimes  greatly 
diminished;  this  is  a  sign  of  considerable  value  in  certain  cases  of  intra- 
thoracic aneurism,  in  which  the  radial  pulse  of  the  affected  side  may  be 
much  weaker  than  on  the  sound  side,  or  altogether  absent.  This,  in  par- 
ticular instances,  may  be  due  to  arterial  occlusion  from  arteritis,  to  the 
rigidity  produced  by  calcification,  or  to  external  pressure,  but,  in  the 
majority  of  cases,  is  probably  owing  to  the  mechanical  action  of  the  sac- 
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walls  in  equalizing  the  blood  current  and  thus  lessening  pulsation,  just  as 
the  air-chamber  does  in  the  ordinary  "hydraulic  ram." 

Bruit. — This  is  the  name  given  to  the  intermittent  sound  which  is  heard 
by  applying  the  car  to  an  aneurismal  tumor,  and  which  is  due  to  the  rush 
of  blood  from  a  narrow  into  a  dilated  cavity :  the  bruit  varies  a  good  deal 
in  different  cases,  being  usually  of  a  rasping  or  sawing  character,  and  most 
distinct  in  tubular  aneurisms,  and  in  those  with  large  sac-mouths.  It  may 
be  scarcely  perceptible,  or  entirely  absent,  in  an  aneurism  with  a  very 
small  mouth,  or  which  is  nearly  filled  with  laminated  coagulum;  in  cases 
of  femoral  or  popliteal  aneurism,  the  hruit  may  often  be  rendered  more 
distinct  by  causing  the  patient  to  lie  down,  and  by  elevating  the  limb.  The 
bruit,  which  is  often  accompanied  with  a  ])eculiar  thrill,  is  synchronous  with 
the  aneurismal  pulsation,  and  ceases  with  the  latter  if  the  artery  be  com- 
pressed above  the  tumor — returning  immediately  when  the  pressure  is 
removed.  According  to  Savory,  the  thiHll  is  most  marked  when  the  aneu- 
rism projects  from  the  posterior  surface  of  the  artery,  so  that  the  vessel 
lies  between  the  sac  and  the  surgeon's  hand. 

Pressure- Effects. — Among  the  more  common  pressure-effects  of  aneu- 
rism ai'e  venous  congestion  and  oedema,  from  compression  of  the  deep-seated 
veins.  In  some  cases  a  varicose  condition  of  the  superficial  veins  may 
result  from  the  same  cause,  and  gangrene  may  even  follow  from  the  obstruc- 
tion to  the  returning  circulation.  The  risk  of  gangrene  may  be  further 
increased  by  pressure  of  the  aneurismal  sac  upon  its  own  or  neighboring 
arteries,  thus  leading  to  an  insufficient  vascular  supply  to  more  distant 
parts.  Pressure  upon  nerves  gives  rise  to  intense  pain,  usually  of  a  lanci- 
nating character,  and,  in  certain  situations,  may  lead  to  serious  conse- 
quences by  interfering  with  the  functions  of  important  parts:  thus  Jioarse- 
ness  and  spasmodic  dyspnoea  may  result  from  compression  of  the  recurrent 
laryngeal  nerve,  dyspnoea,  or  (as  in  a  case  recorded  by  W.  F.  Atlee)  uncon- 
trollable eructation,  from  pressure  on  the  pneumogastric,  and,  in  cases  of 
intra-cranial  aneurism, /bczai  paralysis,  deafness,  ptosis,  strabismus,  or 
blindness,  from  compression  of  various  cerebral  nerves.  Pressure  upon 
secreting  glands,  or  their  ducts,  may  cause  trouble  by  interfering  with  the 
functions  of  the  part.  Pressure  upon  bones  and  joints  often  leads  to  serious 
consequences,  the  flat  bones  (as  the  sternum  or  ribs)  becoming  eroded  and 
perforated,  or  caries  and  disorganization  of  articulations  ensuing,  and 
seriously  complicating  the  treatment  of  the  case.  The  erosion  of  bone  by 
the  pressure  of  an  aneurismal  tumor  is  often  attended  by  a  distressing 
sensation  of  burning  or  boring  pain,  as  in  the  vertebral  column  in  cases  of 
aneurism  of  the  aorta.  Finally,  serious  consequences  may  result  from 
pressure  on  important  viscera:  thus  dysjmoea  may  be  due  to  compression 
of  the  trachea,  bronchi,  or  lungs;  dysphagia  to  compression  of  the  oeso- 
phagus; and  progressive  emaciation  to  pressure  on  the  thoracic  duct — 
while  hemiplegia  may  result  from  the  compression  exercised  by  an  intra- 
cranial aneurism  on  the  brain. 

Symptoms  of  Diffused  Aneurism. — When  the  aneurism  becomes  dif- 
fused by  rupture  of  its  sac,  the  symptoms  undergo  a  certain  change.  The 
tumor  loses  its  definition  of  outline,  while  it  becomes  rapidly  very  much 
larger ;  the  pulsation,  bruit,  and  thrill  become  faint,  or  entirely  disappear ; 
the  part  becomes  cedematous,  and  often  cold  and  livid,  from  venous  conges- 
tion; the  pain  is  suddenly  increased,  and  syncope  may  occur;  the  swell- 
ing becomes  hard,  from  coagulation — and  in  some  rare  cases,  a  boundary 
of  clot  and  condensed  areolar  tissue  serves  to  limit  the  further  spread  of 
the  disease,  which  may  possibly  in  these  circumstances  undergo  a  sponta- 
neous cure.    Usually,  however,  the  swelling  continues  to  increase,  with  or 
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without  pulsation,  or  evidence  of  inflammation,  and  the  case  ends  in  gan- 
grene, from  conjoined  arterial  and  venous  obstruction;  or,  the  clot  becom- 
ing disintegrated,  with  suppuration  and  ultimate  giving  way  of  the  skin, 
death  follows  from  external  hemorrhage.    In  some  cases,  rupture  of  the 


Fig.  281.  Fig.  282. 


Bibs  perforated  by  an  aortic  aneurism.  Aneurism  of  the  innominate  artery,  compressing  and 

(PiRRiE.)  stretchinff  the  recurrent  laryngeal  nerve,  and  pushing 

the  trachea  to  the  left  side.  (Erichsen.) 

aneurismal  sac  leads  to  wide  extravasation  of  blood  among  the  tissues  of  the 
part,  the  accident  being  accompanied  with  much  shock  and  pain,  faintness 
perhaps  resulting  from  loss  of  blood  from  the  general  circulation,  and 
gangrene  ensuing  at  no  distant  period. 

Diagnosis  The  affections  with  which  aneurism  is  most  likely  to  be 

confounded  are  various  forms  of  tumor,  abscess,  and  simple  arterial  dilata- 
tion. Internal  aneurism  may  be  mistaken  for  rheumatism  or  neuralgia, 
but  if  the  disease  be  situated  externally,  such  an  error  could  scarcely  be 
made,  except  from  want  of  care  in  the  examination  of  the  case. 

From  Pulsating  Tumors  of  a  vascular  or  encephaloid  nature,  aneurism 
may  usually  be  distinguished  by  its  more  circumscribed  form,  its  more  for- 
cible and  distinct  pulsation  (which  is  of  a  peculiar  eccentric  character),  its 
louder,  deeper  and  more  defined  bruit,  and  its  situation  in  the  course  of  a 
large  artery.  If,  however,  a  vascular  or  encephaloid  growth  occur  in  a 
locality  in  which  aneurism  is  common,  as  in  the  popliteal  space,  the  diag- 
nosis may  become  extremely  difficult — and  the  most  experienced  and  careful 
surgeons  have,  under  these  circumstances,  occasionally  been  led  into  error. 

Cysts,  or  Solid  Tumors,  seated  over  an  artery,  may  have  a  pulsation 
communicated  from  the  latter,  and  may  thus  simulate  aneurism  ;  the  diag- 
nosis may  usually  be  made  by  observing  that  the  growth  can  be  lifted  from, 
or  pushed  to  one  side  of,  the  vessel,  when  the  pulsation  will  diminish  or 
disappear  ;  that  the  pulsation  itself  is  not  of  an  eccentric  or  expansive  char- 
acter ;  that  there  is  no  bruit,  or  at  least  merely  a  dull,  beating  sound,  such 
as  may  be  produced  by  compressing  an  artery  with  a  stethoscope  ;  and  that 
the  degree  of  tension  of  the  tumor  is  not  affected  by  compressing  the  artery 
at  a  point  nearer  the  heart.    In  some  cases,  however,  a  tumor  may  be  con- 
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nccted  with  several  arteries  which  surround  or  penetrate  its  substance,  and 
the  diagnosis  in  such  a  case  might  be  impossible. 

Non-Pulsating  Tumors,  of  a  glandular  or  cancerous  nature,  may  be  mis- 
taken for  aneurisms  in  which  consolidation  has  progressed  so  far  as  to 
obscure  their  pulsation — though  the  mistake  is  more  apt  to  be  the  other 
way.  such  an  aneurism  being  taken  for  a  solid  tumor.  The  diagnosis  may 
sometimes  be  made  by  observing  the  mobility  of  the  tumor ;  thus,  by  its 
moving  with  the  larynx  in  the  act  of  deglutition,  a  lobular  enlargement  of 
the  thyroid  gland  may  be  distinguished  from  a  carotid  aneurism. 

Aneurisms  have  not  unfrequently  been  mistaken  for  Abscesses,  and  have 
been  hastily  opened  in  consequence ;  the  error  may  arise  from  an  aneurism 
becoming  diffused,  ceasing  to  pulsate,  and  exciting  inflammation  and  sup- 
puration in  the  surrounding  tissues,  or  from  the  formation  of  an  actual 
communication  between  an  aneurism  and  the  cavity  of  an  abscess.  Errors 
of  diagnosis,  under  these  circumstances,  have  been  made  by  no  less  eminent 
surgeons  than  Desault,  Dupuytren,  Liston,  and  Pirogoff.  It  is  probable 
that,  in  some  of  these  cases,  careful  auscultation  might  reveal  a  bruit,  even 
if  all  the  other  signs  of  aneurism  were  absent. 

General  Dilatation  of  an  Artery  may  simulate  aneurism,  especially  one 
of  the  tubular  variety ;  the  diagnosis  is  made  by  observing  the  absence  of 
the  characteristic  symptoms  of  the  latter  disease.  Under  the  name  of  mimic 
or  phantom  anemnsm,  Sir  J.  Paget  and  Dr.  S.  West  have  described  local- 
ized pulsations  of  arteries  which  simulate  aneurisms,  but  are  not  persistent. 

For  illustrations  of  the  difficulty  of  diagnosis  in  cases  of  aneurism,  the 
student  may  advantageously  consult  several  papers  by  Dr.  Stephen  Smith, 
of  New  York,  in  the  American  Journal  of  the  Medical  Sciences  for  April 
and  October,  18T3,  and  January,  1874. 

Terminations  of  Aneurism. — An  untreated  aneurism  may  termi- 
nate in  a  spontaneous  cure,  or  may  cause  death  by  pressure  on  important 
parts,  by  inducing  syncope,  by  rupture  and  consequent  hemorrhage,  or  by 
causing  gangrene. 

1.  Spontaneous  Cure. — This,  which  is  unfortunately  a  rare  termina- 
tion, may  be  effected  in  several  ways ;  and  it  is  to  be  observed  that  the 
modes  of  treatment  which  will  be  presently  discussed  are  but  imitations  of 
nature's  methods  of  effecting  a  cure. 

(1)  Gradual  Consolidation  by  Dejjosit  of  Laminated  Goagulum. — This 
is  the  most  frequent  mode  of  spontaneous  cure,  and  is  seen  almost  exclu- 
sively in  sacculated  aneurisms  and  those  occurring  in  arteries  of  the  second 
or  less  magnitude.  A  case,  however,  occurred  to  Stanley,  in  which  an 
aortic  aneurism  was  spontaneously  cured  in  this  way.  The  sac  of  the  aneu- 
rism, acting  as  a  diverticulum,  allows  contraction  of  the  artery  below, 
which,  together  with  the  enlargement  of  the  collateral  branches  given  off 
above,  tends  to  lessen  the  force  of  the  current  through  the  aneurism,  and 
thus  to  encourage  the  separation  of  fibrin  and  consequent  formation  of  the 
laminated  clot.  This  mode  of  cure  is  imitated  in  the  medical  treatment  of 
aneurism,  as  well  as  in  the  surgical  treatment  by  compression  on  the  car- 
diac side  of  the  sac,  by  flexion,  by  the  Hunterian  mode  of  ligation,  and  to 
a  certain  extent  by  Wardrop's  operation.  A  luodification  of  this  mode  of 
spontaneous  cure  is  that  which  is  said  to  occur  from  the  compression  of  the 
artery  by  the  aneurism  itself,  or  by  another  aneurism  or  solid  tumor. 

(2)  Occlusion  of  the  Artery  below  or  above  the  Sac  by  Means  of  a  Fibri- 
nous Plug. — This  mode  of  spontaneous  cure  is  occasionally  seen  ;  the  artery 
below  the  sac  may  be  plugged  by  the  detachment  of  a  fragment  of  the  lami- 
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nated  clot ;  or,  possibly,  the  artery  above  the  sac,  by  a  similar  fragment 
derived  from  the  heart  or  a  higher  aneurism.  The  former  occurrence  is 
imitated  in  the  treatment  by  manipulation  and  in  Brasdor's  operation,  and 
the  latter  in  Anel's  method. 

(3)  Inflammation  of  the  Sac  may  possibly  cause  coagulation,  and  con- 
sequent cure  of  the  aneurism,  though  the 
Fig.  283.  soft  clot  formed  in  this  way  is  more  apt  to 

become  subsequently  disintegrated,  leading 
to  suppuration  and  rupture  of  the  sac.  This 
mode  of  cure  is  imitated  by  the  use  of  di- 
rect pressure,  galvano-puncture,  the  injec- 
tion of  coagulating  fluids,  etc. 

(4)  Finally,  a  spontaneous  cure  may, 
perhaps,  occasionally  result  from  Suppura- 
tion and  Gangrene,  leading  to  the  extrusion 
of  the  aneurismal  sac  as  a  slough,  while 
hemorrhage  is  prevented  by  the  occlusion 
of  the  artery  by  inflammation.  This  method 
of  cure  is  imitated  in  what  is  called  the 
"  old  operation,"  or  that  of  Antyllus,  which 
is  practically  equivalent  to  an  excision  of 
the  sac. 

,,  ,      .      ,  .  The  evidence  of  the  occurrence  of  a  spon- 

Stenate  rupture  of  an  aortic  aneunsm  ^±'^^  v  ^ 

into  the  pericardium.  (Erichsen.)      taueous  curc  consists  in  the  more  or  less 

gradual  disappearance  of  the  aneurismal 
pulsation  and  bruit,  the  sac  at  the  same  time  becoming  firm  and  contracted, 
and  the  circulation  being  carried  on  by  means  of  collateral  branches. 

2.  Modes  of  Death — An  aneurism  may  prove  fatal  by  (1)  pressure 
on  important  parts,  as  the  phrenic  or  pneumogastric  nerve,  the  trachea, 
heart,  or  lungs ;  (2)  syncope,  which  may  occur  from  a  large  aneurism 
becoming  suddenly  di8"used,  and  is  sometimes  the  immediate  cause  of  death 
in  cases  of  aortic  aneurism  ;  (3)  i-upture  of  the  sac  and  hemorrhage — which 
may  be  internal,  into  the  brain  or  spinal  canal,  pleura,  pericardium,  tra- 
chea, cesophagus,  or  abdominal  cavity — or  external,  as  when  an  aortic 
aneurism  perforates  the  sternum  and  bursts  upon  the  surface  of  the  body ; 
and  (4)  gangrene,  which  is  apt  to  occur  when  an  external  aneurism  becomes 
diffused,  and  which  is  usually  complicated  with  hemorrhage. 

The  rupture  of  an  aneurism  on  the  cutaneous  surface  is  commonly  effected 
by  the  occurrence  of  suppuration  and  pointing,  with  the  formation  of  a 
small  slough,  as  in  an  abscess ;  on  a  mucous  surface,  by  the  occurrence  of 
a  small  circular  ulcer;  and  on  a  serous  surface,  by  the  formation  of  a 
fissured  or  star-like  openinng. 

Treatment  of  Aneurism. 

This  may  be  conveniently  divided  into  the  medical  or  non-operative,  and 
the  surgical  or  operative,  treatment  of  aneurism.  The  former  is  the  only 
mode  generally  applicable  to  aneurisms  of  the  thoracic  aorta,  and  is  the  safer 
mode  in  certain  other  cases — while  it  may  be  used  "as  a  valuable  adjuvant 
to  the  surgical  treatment  of  aneurism  in  any  situation  whatever. 

Medical  Treatment — This  aims  to  promote  the  cure,  or  at  least 
retard  the  progress,  of  aneurism,  by  inducing,  if  possible,  a  deposit  in  the 
sac  of  laminated,  fibrinous  coagulum.    To  effect  this,  the  patient  should, 
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in  the  first  place,  be  kept  at  perfect  rest — in  bed,  if  possible — and  should 
limit  his  diet,  particularly  avoiding-  irritating-  or  indigestible  food,  stimu- 
lants, and  large  quantities  of  liquid.  The  treatment  by  position  and  re- 
stricted diet  has  been  very  successful  in  the  hands  of  the  Irish  surgeons, 
particularly  Bellingham  and  Jolliflc  Tufiicll.  Small  but  re23eated  bleedings 
were  highly  commended  by  Valsalva,  and  form  a  prominent  feature  of 
the  method  of  treatment  which  bears  his  name.  They  have  likewise  been 
employed  with  success  by  Pelletan,  Hodgson,  and  others.  Venesection 
has  also  been  advantageously  resorted  to  by  Porter,  Broadbent,  and  others, 
for  the  relief  of  dyspnoea,"  in  cases  in  which  this  has  been  a  troublesome 
symptom.  Holmes  has  suggested  the  withdrawal  of  blood  directly  from 
the  aneurism  by  means  of  an  aspirator ;  but  the  plan  seems  to  me  a  very 
unsafe  substitute  for  venesection,  and  I  have  heard  of  one  case  in  which  it 
was  the  immediate  cause  of  death.  Various  drugs  have  acquired  a  certain 
reputation  in  the  treatment  of  aneurism,  especially  the  acetate  of  lead  and 
the  iodide  of  j^otassium,  the  former  of  which  is  very  highly  spoken  of  by 
Mr.  Hutchinson,  and  the  latter  by  Dr.  Balfour,  of  Edinburgh.  Speir,  of 
Brooklyn,  recommends  the  employment  of  gallic  acid  and  the  subsulphate 
of  iron,  and  F.  Flint  the  administration  of  chloride  of  barium.  Digitalis, 
veratruvi  viride,  and  aconite,  have  also  been  used  with  advantage,  while 
Langenbeck,  Dutoit,  Plagge,  and  others,  have  lately  employed  with  success 
hypodermic  injections  of  ergotine.  The  local  application  of  ice  has  been 
of  use  in  some  cases,  but  is  a  dangerous  remedy,  having,  according-  to 
Broca,  induced  gangrene  of  the  skin.  The  pain  of  a  growing  aneurism 
may  sometimes  be  relieved  by  the  use  of  anodyne  plasters  or  embrocations, 
while  a  hemlock  or  lead  plaster  may  be  used  to  give  external  support  in  a 
case  in  which  rupture  of  an  aneurism  is  impending. 

Surgical  Treatment. — This  embraces  a  number  of  different  methods 
which  may  be  considered  in  succession. 

I.  Ligation  Ligation  may  be  employed  on  both  sides  of  the  aneuris- 

mal  sac,  constituting  what  is  known  as  the  "Old  Operation;^'  on  the 
Cardiac  Side,  as  in  Hunter's  and  Anel's  methods;  and  on  the  Distal 
Side,  as  in  the  plans  of  Brasdor  and  Wardrop. 

1.  The  "Old  Operation." — This,  which  until  the  early  part  of  the 
last  century,  was,  with  the  exception  of  amputation,  the  only  operation 
emploved  in  the  treatment  of  aneurism,  is  also  spoken  of  as  the  Antyllian 
method,  from  Antyllus,  who  was  one  of  the  first,  if  not  the  first,  to  employ 
it.  It  consists  in  opening  the  sac,  and  applying  ligatures  above  and  below, 
as  was  directed  in  speaking  of  traumatic  aneurism  (see  page  203),  though 
it  would  appear  that  by  the  older  surgeons  the  ligatures  were  sometimes 
applied  first,  and  the  sac  subsequently  laid  open,  or  even  totally  excised. 
The  operation  is  often  a  very  severe  one,  and  is  more  liable  to  be  followed 
by  hemorrhage  than  the  Hunterian  operation,  on  account  of  the  artery 
being  tied  in  immediate  proximity  to  the  sac,  and  where,  therefore,  it  may 
probably  be  diseased.  In  certain  situations,  however,  as  in  the  axilla,  root 
of  the  neck,  or  gluteal  region,  this  operation  may  be  sometimes  properly 
employed,  and  was,  under  such  circumstances,  several  times  resorted  to  by 
the  late  Prof.  Syme,  with  the  most  brilliant  and  gratifying  success;  it  may 
also  be  practised  in  cases  of  diffused  femoral  aneurism,  as  a  substitute  for 
amputation ;  and  in  any  locality,  if  an  aneurism  have  burst  or  have  been 
accidentally  laid  open,  it  may  often  be  the  most  eligible  mode  of  treatment. 
A  modification  of  this  method,  attributed  to  Guattani,  and  recently  revived 


580 


SURGICAL  DISEASES  OF  THE   VASCULAR  SYSTEM. 


Fig.  284. 


Fig.  285. 


by  Watson,  of  Jersey  City,  consists  in  plugging  the  sac,  and,  if  possible, 
the  opening  of  the  artery  from  which  it  arises. 

2.  Ligation  on  the  Cardiac  Side  of  the  Tumor— The  method 
of  ligating  an  artery  for  aneurism  which,  when  practicable,  is  now  employed 
in  preference  to  aiiy  other,  is  that  known  as  the  Huvterian  Method  (Fig. 
285)  from  the  illustrious  John  Hunter,  by  whom  it  was  first  resorted  to 
in  1785.  In  this  operation,  the  vessel  is  tied  at  a  distance  from  the  sar 
(which  is  not  opened),  thus  securing  a  healthy  portion  of  the  artery  for  the 

application  of  the  ligature,  and  still  allowing  a 
certain  amount  of  blood  to  pass  through  the 
sac  by  means  of  the  collateral  circulation ;  the 
cure  is  thus  effected  by  the  deposition  of  lami- 
nated coagulum,  and  liot  by  the  sudden  clotting 
of  the  whole  contents  of  the  tumor,  AneVs 
Method  (Fig.  284),  which  is  spoken  of  by  most 
French  writers  as  identical  with  Hunter's,  con- 
sists in  the  application  of  a  proximal  ligature 
immediately  above  the  sac;  it  was  employed  by 
Anel  in  llio,  in  a  case  of  traumatic  aneurism 
of  the  brachial  artery,  and  apparently  as  a  mere 
experimental  variation  upon  the  old  method.^ 
It  does  not  seem  to  have  been  repeated,  except 
once  by  Desault,  and  fell  into  oblivion  until 
after  the  promulgation  of  Hunter's  plan  of  ope- 
ration. Anel's  method  is  defective  in  not 
allowing  any  current  through  the  sac,  except 
from  the  distal  end — imperfect  coagulation  and 
suppuration  being  therefore  apt  to  follow — and  in  requiring  the  ligature  to 
be  applied  to  a  part  of  the  vessel  which  is  very  liable  to  be  diseased,  thus 
exposing  the  patient  to  a  considerable  risk  of  hemorrhage ;  the  operation 
is,  moreover,  difficult,  on  account  of  the  displacement  of  the  artery  by  the 
tumor,  and  not  free  from  danger.  In  performing  the  Hunterian  operation, 
those  precautions  are  to  be  observed  which  were  mentioned  when  speaking 
of  ligation  in  the  continuity  of  arteries  (page  193);  before  tightening  the 
ligature,  it  is  well  to  make  distal  compression  for  a  few  seconds,  so  as  to 
insure  the  distention  of  the  sac. 

The  immediate  effect  of  deligation  is  to  arrest  the  aneurismal  pulsation 
and  bruit,  the  limb  below  the  ligature  rising  in  temperature,*  and  often 
becoming  painful  and  hypera3sthetic ;  loss  of  muscular  power  is  also  occa- 
sionally met  with.  The  consolidation  of  the  aneurism  usually  begins  at 
once,  and  in  favorable  cases  is  commonly  completed  in  the  course  of  a  few 
days — the  tumor  gradually  contracting  subsequently,  though  it  often  re- 
mains quite  perceptible  to  the  touch  for  weeks  or  even  months.    The  estab- 


1  Keyslere  subsequently  (in  1774)  modified  the  old  operation  by  substituting  com- 
pveasion  for  tbe  distal  ligature,  retaining,  however,  the  incision  of  the  sac  (Pelletan, 
Clinique  Chirurgirale,  t.  i.  p.  144). 

*  This  statement  is  in  accordance  with  the  result  of  my  own  observation,  and  cor- 
responds with  the  doctrine  of  Holmes  ;  most  writers,  however,  teach  that  the  tempera- 
ture at  first  falls,  and  subsequently  rises  when  the  collateral  circulation  is  established. 
But,  according  to  Broca,  as  quoted  by  Holmes,  this  rise  of  temperature  does  not  take 
place  in  animals,  although  in  these  the  collateral  circulation  is  most  rapidly  estab- 
lished. The  increased  temperature  is  apparently  due  to  capillary  congestion,  caused 
by  the  sudden  removal  of  the  vis  a  tergo  of  the  heart's  action,  aided,  perhaps,  by  a 
positive  dilatation  of  the  capillaries,  brought  about  through  the  agency  of  the  nervous 
system. 
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lishment  of  the  collateral  circulation,  after  the  Hunterian  operation,  usually 
requires  the  enlargement  of  two  sets  of  anastomosing  vessels — one  around 
the  seat  of  ligation,  and  another  around  the  aneurism  itself — unless  in  the 
rare  cases  in  which  the  sac  becomes  obliterated,  still  leaving  a  channel  for 
the  normal  flow  of  blood.  If,  however,  the  artery  bo  tied  near  the  sac,  as 
in  aneurism  of  the  primitive  carotid  or  external  iliac — or  in  any  case  by 
Anel's  method — but  one  set  of  collateral  vessels  is  needed.  If  the  collateral 
circulation  above  the  sac  be  too  rapidly  established,  the  operation  may  fail, 
the  pulsation  of  the  aneurism  being  renewed  as  forcibly  as  at  first;  in  most 
cases,  however,  enough  coagulation  takes  place  while  the  circulation  is 
temporarily  arrested  to  insure  the  continuance  of  the  clotting  process,  and 
the  attainment  of  ultimate  success.  When  two  sets  of  collateral  branches 
are  enlarged,  the  lower  arch  of  anastomosis  is  commonly  first  developed, 
owing  to  the  aneurismal  swelling  itself  having  led  to  previous  dilatation  of 
the  neighboring  vessels.  If  the  lower  anastomosis  be  defective,  consolida- 
tion of  the  tumor  may  not  take  place,  and  suppuration  of  the  sac,  or  even 
gangrene,  may  follow. 

Causes  of  failure  after  the  Hunterian  Operation. — There  are  several 
circumstances  which  may  lead  to  failure  after  the  Hunterian  method  of 
ligation;  these  are,  (1)  hemorrhage  from  the  point  of  ligature,  (2)  return 
of  pulsation  from  too  free  development  of  the  upper  collateral  circulation — 
that  above  the  sac,  (3)  suppuration  and  sloughing  of  the  sac,  often  accom- 
panied by  hemorrhage,  and  (4)  gangrene  of  the  limb  from  the  combined 
influence  of  arterial  occlusion  and  venous  congestion. 

(1)  Secondary  Hemorrhage  from  the  Point  of  Deligation. — This 
(which,  according  to  Crisp,  usually  occurs  from  the  seventh  to  the  fifteenth 
day)  is  more  frequent  in  the  upper  than  in  the  lower  extremity,  on  account 
of  the  greater  freedom  of  arterial  anastomosis  in  the  former  situation,  but 
is  apt  to  occur  in  any  locality  in  which  large  branches  are  given  off  in  close 
proximity  to  the  point  of  ligation — the  clots,  upon  which  arterial  occlusion 
after  the  use  of  the  ligature  depends,  being,  under  such  circumstances, 
insufficient  to  resist  the  force  of  the  circulation.  In  order  to  diminish  the 
risk  of  hemorrhage,  Holmes  recommends  the  employment  of  carbolized 
catgut  ligatures,  and  reports  a  case  in  which  he  thus  secured  the  carotid 
and  subclavian  arteries,  the  patient  dying  from  other  causes,  and  the 
autopsy  showing  that  both  vessels  had  been  successfully  occluded.  Cal- 
lender,  how^ever,  from  a  series  of  experiments  made  with  catgut  ligatures, 
concludes  that  they  disappear  so  rapidly  (in  50  to  60  hours)  in  the  fluids  of 
a  wound  as  not  to  give  time  for  the  firm  occlusion  of  the  vessel,  and  cases 
of  secondary  hemorrhage  after  the  use  of  carbolized  catgut  have  been 
reported  by  the  same  writer  and  by  Mr.  Holden  and  Dr.  Humphry.  My 
own  experience  in  this  direction  is  limited  to  two  cases  in  which  I  tied 
(successfully  as  regarded  recovery  from  the  operation)  the  common  carotid 
artery  for  aneurism  ;  as  the  external  coat  of  the  vessel  is  not  divided,  I  do 
not  see  why  there  should  be  any  special  risk  of  hemorrhage  from  the 
disappearance  of  the  ligature,  though  failure  may  occur  from  the  artery 
remaining  pervious  and  thus  permitting  a  return  of  the  blood-current,  as 
indeed  actually  happened  in  one  of  my  cases  and  in  others  recorded  by 
Heath,  T.  Smith,  Treves,  and  McCarthy. 

The  treatment  of  hemorrhage  from  the  point  of  ligation,  in  a  case  of 
aneurism,  is  the  same  as  for  bleeding  after  ligation  in  the  continuity  of  an 
artery  in  any  other  case,  and  is  to  be  conducted  as  directed  at  page  202. 

(2)  Recurrent  Pulsation  is  met  with  when  the  upper  anastomotic  arch 
allows  an  unusually  free  flow  of  blood  into  the  artery,  between  the  sac  and 
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point  of  ligation,  and  is  proportionally  most  frequent  in  cases  of  carotid 
aneurism,  for  in  these  the  circle  of  Willis  allows  the  collateral  circulation 
to  be  very  quickly  established.  In  many  cases  the  recurrent  pulsation 
consist  of  a  mere  thrill,  without  any  bruit;  but  it  is  occasionally  as  distinct 
as  before  the  operation.  It  usually  occurs  within  twenty-four  hours  after 
the  tightening  of  the  ligature,  though  sometimes  not  for  four  or  six  weeks, 
and  more  rarely  at  an  intermediate  period.  The  prognosis  of  these  cases 
is  usually  favorable,  the  pulsation  again  disappearing  as  consolidation  is 
completed — though  occasionally  a  fatal  result  ensues  from  suppuration  and 
sloughing  of  the  sac.  Pulsation  sometimes  recurs  several  months  after  the 
consolidation  and  contraction  of  the  aneurismal  tumor,  and  the  case  is  then 
properly  called  one  of  secondary  aneurism,  though  it  is  probable  that  in 
most  instances  the  new  tumor  is  developed  at  a  slightly  higher  ])oint  of 
the  artery  than  the  seat  of  original  disease.  Enlargement  of  the  sac  after 
ligation,  without  pulsation,  is  due  to  the  reflux  of  blood  from  the  artery  on 
the  distal  side.  If  excessive,  it  may  lead  to  serious  consequences — induc- 
ing gangrene,  by  obstructing  the  venous  circulation.  Usually,  however, 
as  pointed  out  by  Pemberton,  coagulation  occurs,  and  the  aneurism  is  thus 
converted  into  a  solid,  fibrinous  tumor. 

Treatment. — Before  tightening  the  ligature,  in  an  operation  for  aneu- 
rism, the  surgeon  should  ascertain,  by  pressure  with  the  finger,  that  doing 
so  will  entirely  arrest  the  pulsation  in  the  sac.  By  neglect  of  this  precau- 
tion, the  aneurismal  current  might  be  kept  up  by  means  of  a  vas  aherrans 
or  unusual  arterial  distribution,  and  the  success  of  the  operation  might  be 
in  consequence  prevented.  The  treatment  of  recurrent  pulsation  may 
usually  be  satisfactorily  conducted  by  elevating  the  limb,  making  moderate 
compression  upon  the  sac,  and  perhaps  cautiously  applying  cold.  If  the 
pulsation  persist,  a  ligature  may  be  applied  lower  down,  as  in  Anel's 
method;  but  if  sloughing  of  the  sac  be  imminent,  the  surgeon's  only  re- 
sources will  be  amputation  and  the  "old  operation" — the  former  being 
indicated  in  cases  of  popliteal  or  axillary,  and  the  latter  in  those  of  cervical 
or  inguinal,  aneurism. 

(3)  8uppuratio7i  and  Sloughing  of  the  Sac. — This  may  occur  as  a  con- 
sequence of  recurrent  pulsation — or  may  result  from  imperfect  develop- 
ment of  the  lower  collateral  cii'culation  (preventing  consolidation  of  the 
tumor),  from  the  size  of  the  sac  itself  and  the  thinness  of  its  walls,  from 
the  circulation  through  the  sac  being  completely  arrested  (leading  to 
coagulation  en  masse,  instead  of  to  the  deposit  of  laminated  clot),  or  from 
external  violence,  or  even  careless  handling  of  the  tumor  before  or  after 
operation.  The  symptoms  are  those  which  characterize  the  occurrence  of 
suppuration  in  general,  the  sac  finally  giving  way,  and  (in  about  twenty- 
five  per  cent,  of  the  cases  in  which  this  accident  happens)  death  resulting 
from  hemorrhage.  Bleeding  is  particularly  apt  to  occur  in  those  cases 
which"  have  been  marked  by  recurrent  pulsation,  and  then  follows  immedi- 
ately upon  the  giving  way  of  the  sac;  in  other  cases  it  may  not  occur  for 
several  days ;  while  if  suppuration  takes  place  at  a  late  period,  the  arteries 
communicating  Avith  the  sac  may  be  sufficiently  occluded  not  to  allow  any 
hemorrhage  at  all.  Suppuration  of  the  sac  is  most  common  in  cases  of 
axillary  and  inguinal  aneurism,  though  it  may  occur  in  other  situations. 

The  treatment  consists  in  laying  open  the  sac,  evacuating  its  contents, 
and  promoting  healing  by  granulation,  a  provisional  tourniquet  being 
applied  as  a  matter  of  precaution ;  should  hemorrhage  occur,  an  attempt 
must  be  made  to  secure  the  bleeding  orifice  with  a  ligature,  or  bv  the  appli- 
cation of  the  actual  cautery — and,  if  these  fail,  amputation  should  be  prac- 
tised, provided  that  the  situation  of  the  aneurism  admits  of  such  a  course. 
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(4)  Gangrene  of  the  Limb  usually  results,  as  has  been  mentioned,  from 
the  combined  effects  of  arterial  occlusion  and  venous  congestion;  it  is  par- 
ticularly apt  to  occur  in  cases  of  very  larg-e  or  of  diff'used  aneurism,  and  is 
predisposed  to  by  loss  of  blood,  by  erysipelas,  or  by  the  exposure  of  the 
limb  to  undue  pressure,  cold,  or  excessive  heat.  It  is  most  frequent  in  the 
lower  extremity,  and  occurs  usually  from  the  third  to  the  tenth  day,  being 
invariably  of  the  nature  of  moist  gangrene  from  implication  of  the' veins. 
In  order  to  prevent  the  occurrence  of  gangrene,  those  measures  should  be 
adopted  which  were  advised  in  speaking  of  gangrene  from  arterial  occlu. 
sion  (page  202);  in  some  cases  it  may  be  proper  (in  order  to  relieve  the 
venous  trunks  from  pressure)  to  lay  open  the  sac  and  evacuate  its  contents 
— and,  indeed,  it  is  one  of  the  recommendations  of  the  old  operation,  over 
that  of  Hunter,  that  it  is  less  apt  to  be  followed  by  mortification.  If  gan- 
grene have  actually  occurred,  amputation  must  be  performed,  usually  at 
the  shoulder-joint,  in  the  case  of  the  upper  limb,  and  at  the  junction  of  the 
upper  and  middle  thirds  of  the  thigh,  in  that  of  the  lower  extremity. 

Beside  the  above,  which  are  the  common  causes  of  death  after  ligation 
for  aneurism,  there  are  certain  special  risks  in  particular  situations.  Thus 
Cerebral  Disease  causes  more  than  one-third  of  the  deaths  after  ligation  of 
the  common  carotid  (ninety-one  out  of  two  hundred  and  fifty-nine,  accord- 
ing to  Pilz),  and  Intra-thoracic  Inflammation  about  two-fifths  of  the 
deaths  after  ligation  of  the  third  part  of  the  subclavian  (ten  out  of  twenty- 
five,  according  to  Erichsen). 

Indications  and  CoyUra-indicaMons  for  Ligation. — The  application  of 
the  ligature,  in  the  treatment  of  aneurism,  is  iyi'dicated  (1)  in  cases  in  which 
the  disease  is  active  and  advancing,  and  so  situated  that,  while  pressure, 
flexion,  etc.,  are  not  applicable,  the  use  of  the  ligature  is  not  attended  with 
unusual  risk;  (2)  in  any  case  in  which  less  dangerous  modes  of  treatment 
have  been  tried  and  failed;  (3)  in  case  an  aneurism  has  burst  into  an  articu- 
lation ;  (4)  in  case  an  aneurism  has  become  diffused,  and  yet  not  so  widely 
diffused  as  to  require  amputation  ;  and  (5)  in  case  an  aneurism  has  burst  or 
is  about  to  burst  externally,  and  in  case,  therefore,  the  operation  is  impera- 
tively required  to  prevent  death  from  hemorrhage.  The  use  of  the  ligature 
is,  on  the  other  hand,  contra-indicated  (1)  by  the  presence  of  any  compli- 
cation— such  as  extensive  arterial  or  cardiac  disease,  the  existence  of  inter- 
nal aneurism,  old  age,  or  the  prevalence  of  erysipelas — which  would  pro- 
bably render  the  operation  peculiarly  dangerous;  (2)  by  the  locality  of  the 
aneurism  being  such  that  pressure  or  flexion  would  probably  be  sufficient 
to  eff'ect  a  cure,  as  in  many  aneurisms  of  the  brachial,  femoral,  and  popli- 
teal arteries;  and  (3)  by  the  locality  of  the  aneurism  being  such,  that,  from 
the  proximity  of  anastomosing  branches,  or  from  any  other  cause,  the 
operation  would  almost  certainly  terminate  unsuccessfully — the  imminence 
of  rupture  being  in  such  a  case  the  only  circumstance  that  could  justify 
opei'ative  interference.  Multiple  aneurism,  is  usually,  though  not  always, 
a  contra-indication ;  thus,  if  two  aneurisms  exist  on  the  same  limb,  they 
may  both  be  cured  by  the  same  operation;^  or  double  popliteal  aneurism 
by  ligation  of  both  femoral  arteries;  in  most  cases,  however,  the  existence 
of  more  than  one  aneurismal  tumor  contra-indicates,  though  it  may  not 
positively  forbid,  ligation. 

Though  I  have  said  that  ligation  is  contra-indicated  in  many  cases  of 
popliteal  aneurism,  yet  I  believe  that  in  other  instances  it  is  the  best  mode 

1  Pemberton  has  recorded  a  case  in  which  three  aneurisms  on  the  same  limb  were 
cured  by  ligation  of  the  external  iliac  artery. 
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of  treatment.  The  operation,  however — which,  thoup-h  delicate,  is  not  in 
itself  very  dangerous — should  not,  of  course,  be  indiscriminately  resorted 
to.  If  the  aneurism  be  quite  small,  pressure  will  probably  suffice  for  a 
cure,  and  even  if  it  fail,  will  do  little  or  no  harm  ;  and  hence,  in  such  a 
case,  should  certainly  be  tried.  If,  on  the  other  hand,  the  tumor  be  verij 
large,  or  if  it  have  become  diffused,  the  risk  of  gangrene  may  be  so  great 
as  to  render  amputation  preferable  to  either  compression  or  ligation. 
There  is,  however,  an  intermediate  set  of  cases,  in  which  pressure  would 
not  be  likely  to  succeed,  and  in  which,  if  persisted  in,  it  would  certainly 
increase  the  obstruction  to  the  venous  circulation,  and  thus  lessen  the 
chances  from  subsequent  ligation.  In  such  cases,  compression  should  be 
employed,  if  at  all,  with  great  caution,  and  ligation  should  be  promptly 
resorted  to,  if  pressure  be  not  quickly  productive  of  benefit.  The  surgeon 
will  in  this,  as  in  other  instances,  advance  both  his  own  reputation  and  the 
interests  of  his  patients,  rather  by  adapting  his  remedies  to  the  exigencies 
of  each  particular  case,  than  by  advocating  and  invariably  employing  any 
exclusive  mode  of  treatment. 


Fig.  287. 


3.  Ligation  on  the  Distal  Side  of  the  Tumor  This  operation 

is  attributed  to  Brasdor,  whose  name  it  bears.    It  was  recommended  by 

Desault,  but  first  practised  by  Deschamps, 
and  subsequently  by  Wardrop — being  in- 
deed often  spoken  of  as  Wardrop's  method. 
Though  this  surgeon,  however,  successfully 
employed  Brasdor's  operation,  the  plan 
which  he  himself  suggested,  and  which 
properly  bears  his  name,  is  somewhat  dif- 
ferent. In  Brasdor^s  operation,  the  whole 
circulation  on  the  distal  side  of  the  sac  is 
arrested — in  Wardrop^s  only  a  part  of  the 
distal  circulation,  by  the  application  of  a 
ligature  to  a  branch  of  the  main  trunk,  or 
to  one  of  several  arteries  proceeding  from 
the  aneurism.  Thus  distal  ligature  of  the 
carotid  for  carotid  aneurism  would  be  an 
example  of  Brasdor's  method,  but  the  same 
operation  for  innominate  aneurism  would 
be  properly  called  Wardrop's.  The  former 
aims  to  produce  entire,  and  th<>  latter  par- 
tial, arrest  of  the  circulation  through  the 
sac.  The  risks,  besides  those  incident  to 
the  Hunterian  mode  of  ligation,  are  that 
the  sac,  being  still  distended  by  the  cardiac 
impulse,  may  continue  to  increase  in  size, 
the  operation  thus  failing,  even  if  suppuration  and  sloughing  do  not  lead 
to  a  fatal  termination.  Hence,  except  in  particular  cases,  as  of  aneurism 
of  the  root  of  the  carotid,  or  of  the  innominate,  the  distal  ligature  is  not 
to  be  recommended. 


II.  Acupressure  has  been  successfully  employed  in  a  few  cases  of 
aneurism,  but  does  not  appear  to  present  any  particular  advantages  over 
the  use  of  the  ligature.  Various  modifications  of  this  method,  under  the 
name  of  temporary  ligature,  filopressure,  etc.,  have  also  been  employed  bv 
Stokes,  Dix,  and  others,  but  not  often  enough  to  enable  us  to  say  w^hether 
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they  will  ultimately  be  found  any  better  than  the  methods  of  treatment 
which  have  been  longer  before  the  profession.    (See  page  191.) 

III.  Compression — Compression  may  be  made  directly  upon  the 
aneurism,  or  indirectly  upon  the  artery,  at  a  point  above  or  below  the 
tumor  {proximal  or  distal  compression) ;  it  may  be  effected  by  the  hands 
of  the  surgeon  or  his  assistants  {digital  compression),  or  by  means  of  in- 
struments {instrumental  compression).  Dir-ect  Pressure  upon  the  aneu- 
rismal  sac  was  introduced  by  Bourdelot,  in  the  seventeenth  century,  and 
has  since  been  successfully  employed,  from  time  to  time,  by  various  sur- 
geons, but  is  so  uncertain,  and  occasionally  so  dangerous,  a  nusthod,  that 
it  is  now  generally  abandoned  as  an  exclusive  mode  of  treatment — while 
Distal  Compression,  which  was  proposed  by  Vernet,  in  the  last  century, 
failed  in  its  author's  own  hands,  and  is  rarely  employed  at  the  present 
day,  though  Varick  reports  a  case  of  inguinal  aneurism  in  which  it  effected 
a  cure  in  connection  with  rest  in  bed  and  the  administration  of  iodide  of 
potassium.  Both  direct  and  distal  compression  may,  however,  prove 
valuable  adjuvants  to  pressure  on  the  proximal  side  of  the  sac,  as  in  the 
plan  recently  adopted  by  Reid,  Wagstaff'e,  Tyrrell,  Sydney  Jones,  F.  A. 
Heath,  Wright,  T.  Smith,  Weir,  Freeman,  Wheeler,  Boutelle,  Nash,  and 
others,  who  have  cured  popliteal  aneurisms  by  pressure  with  Esniarch's 
bandage.  Stimson  has  collected  62  cases  of  aneurism  treated  in  this  man- 
ner, a  successful  result  having  been  obtained  in  35,  while  only  2  proved 
fatal.  The  treatment  of  aneurism  by  Compression  on  the  Cardiac  Side 
of  the  Tumor  was  employed  by  Hunter,  Blizard,  and  particularly  Freer, 
in  England,  and  by  Pelletan,  Dupuytron,  and  others,  in  France,  but  did 
not  attain  the  position  which  it  now  occupies  in  the  estimation  of  the  pro- 
fession until  it  was,  about  thirty  years  ago,  revived  and  systematized  by 
the  Irish  school  of  surgeons,  particularly  by  Hutton,  Bellingham,  Tufnell, 
and  Carte.  It  is  not  necessary,  as  was  formerly  supposed,  to  make  such 
tirm  pressure  upon  an  artery  which  is  the  seat  of  aneurism  as  to  entirely 
interrupt  the  flow  of  blood — and  still  less  to  excite  such  a  degree  of  inflam- 
mation as  might  lead  to  the  obliteration  of  the  vessel ;  on  the  contrary, 
the  object  being  to  imitate  nature  in  her  mode  of  effecting  a  spontaneous 
cure,  by  inducing  the  gradual  deposition  of  laminae  of  fibrinous  clot,  it  is 
sufficient  to  exercise  enough  compression  to  simply  arrest  the  pulsation  of 
the  sac,  Avithout  preventing  the  flow  of  blood  through  it.  This  mode  of 
treatment  is  particularly  applicable  to  sacculated  aneurisms,  though  it  may 
also  succeed  in  cases  of  the  tubular  variety,  in  which,  however,  the  cure  is 
effected  rather  by  the  gradual  contraction  of  the  aneurismal  dilatation,  than 
by  the  deposit  of  fibrin.  The  chances  of  success  by  compression  are  great- 
est when  the  sac  contains  only  fluid  blood,  coagulation  in  an  already  pai'- 
tially  consolidated  aneurism  being  apt  to  occur  suddenly,  and  in  an  imper- 
fect manner.  After  recovery,  the  sac  is  commonly  entirely  filled  up,  but 
in  some  cases  a  channel  remains,  through  which  the  normal  circulation  is 
carried  on. 

During  the  treatment  by  compression,  the  patient  should  of  course  be 
confined  to  bed,^  and  the  hygienic  and  other  means  spoken  of  under  the 
head  of  Medical  Treatment  put  in  force.  Nervous  irritability  and  pain 
should  be  controlled  by  the  free  use  of  opium,  and  in  certain  cases,  in  which 
the  needful  pressure  cannot  be  otherwise  borne,  ether  or  chloroform  may 
be  administered  by  inhalation. 

1  Dr.  Buckminster  Brown  has,  however,  reported  a  case  in  which  direct  compres- 
sion effected  a  cure  while  the  patient  continued  to  walk  about. 
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1.  Instrumental  Compression  may  be  effected  by  the  use  of 
various  forms  of  apparatus,  such  as  a  Sianoroni's  or  a  Skey's  tourniquet 
(Figs.  28,  29),  Lister's  compressor  (Fig.  30),  Reade's  or  Carte's  apparatus 
(in  the  latter  of  which  (Fig.  288)  elastic  force  is  applied  by  means  of  vul- 
canized India-rubber  bands),  or  a  simple  conical  weight,  held  in  position 
by  means  of  a  leather  socket,  or,  as  successfully  employed  in  Bcllevue 
Hospital,  New  York,  a  bag  of  shot  suspended  from  the  ceiling.^  In  situa- 
tions in  which  a  considerable  extent  of  artery  can  be  dealt  with  (as  in  the 
thigh),  alternate  pressure  upon  several  points  may  be  practised,  by  means 


cause  great  venous  congestion  from  implication  of  the  deep-seated  veins, 
and  to  guard  against  excoriation  of  the  skin  by  carefully  shaving  and 
powdering  the  part,  and  by  occasionally  changing  the  point  of  pressure. 
In  situations  in  which  very  deep  pressure  is  necessary  to  control  the  circu- 
lation, and  in  which,  therefore,  the  treatment  becomes  very  painful  (as  in 
compressing  the  aorta,  common  iliac,  or  subclavian),  anaesthesia  may  be 
previously  induced,  as  proposed  by  Murray,  and  may  be  steadily  kept  up 
for  as  many  hours  as  may  be  thought  safe. 

Rapid  Pressure  Treatment  of  Aveurisrn. — Murray,  Heath,  Mapother, 
Levis.  Agnew,  and  other  surgeons,  have  succeeded  in  curing  aneurisms  of 
the  iliac  and  femoral  arteries,  and  even  of  the  abdominal  aorta,  by  com- 
pletely arresting  the  flow  of  blood  through  the  sac  by  means  of  instru- 
mental compression,  applied  above  or  on  both  sides  of  the  tumor,  and  kept 
up  in  some  cases  for  many  hours,  the  patient  meanwhile  being  under  the 
influence  of  an  anaesthetic.  The  mechanism  by  which  the  cure  is  effected 
in  these  cases  seems  to  be  the  coagulation  en  masse  of  the  contents  of  the 
aneurismal  sac,  the  mode  of  treatment  being  thus  assimilated  to  Anel's 
and  Brasdor's  operations.  While  "the  rapid  pressure  treatment"  is  un- 
questionably a  valuable  addition  to  the  surgeon's  means  of  dealing  with 

'  Dr.  Sawyer,  of  San  Francisco,  employs  a  shot-bag  terminating  in  a  distended 
India-rubber  ball,  which  gives  a  certain  degree  of  elasticity  to  tlie  apparatus.  Dr. 
Palmer,  of  Minnesota,  employs  a  cork  held  in  position  with  a  plaster-of-Paris  collar, 
and  applies  pressure  by  surrounding  the  whole  with  an  India-rubber  bandage  ;  a  shot 
bag,  held  in  place  with  elastic  bauds,  is  employed  by  Madruzza,  of  Perugia. 


Fig.  288. 


Fig.  289. 


Carte's  compressor  for  the  groin. 
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aortic  and  inguinal  aneurisms,  it  cannot,  in  my  judg-nient,  replace,  in  the 
treatment  of  aneurisms  in  other  situations,  the  ordinary  mode  of  makin^• 
instrumental  compression — which  aims  to  effect  a  cure  by  inducing-  "a 
gradual  formation  of  laminated  coagulum,  and  which  I  believe  to  be  safer, 
if  less  brilliant,  than  the  rapid  method,  which  has  already  led  to  at  least 
six  fatal  results  in  the  hands  of  British  suri>-eons. 

2.  Digital  Compression,  which  was  first  proposed  by  Yanzetti,  of 
Padua,  about  forty  years  ago,  and  which  has  been  successfully  resorted 
to  by  Knight,  of  New  Haven,  Parker  and  Wood,  of  New  York,  S.  W. 
Gross,  Agnew,  and  many  others,  myself  included,  may  be  employed  as 
an  exclusive  measure  of  treatment,  or  as  an  adjuvant  to  compression  by 
means  of  instruments.  For  its  use  in  the  former  mode,  constant  relays  of 
skilled  assistants  are  usually  required,  and  these  frequentlv  cannot  be 
obtained ;  hence,  though  its  statistical  results  are  very  favorable  (the  ave- 
rage duration  of  treatment  in  successful  cases  being,  according  to  Gross  and 
Fischer,  about  three  days),  it  is  principally  as  an  aid  to  instrumental  com- 
pression that  it  is  likely  to  be  generally  resorted  to.  The  employment  of 
digital  compression  can  be  much  facilitated  by  Holden's  plan  of" superim- 
posing a  weight  upon  the  finger,  which  can  thus  keep  up  the  pressure  for  a 
considerable  length  of  time  without  fatigue.  The  statistics  of  digital  com- 
pression have  been  particularly  studied  by  Fischer,  of  Hanover,  who  finds 
that  188  cases  (in  all  situations)  gave  121  successes,  and  61  failures.  In 
17  of  the  successful  and  in  33  of  the  unsuccessful  cases,  instrumental  com- 
pression and  other  means  were  also  employed.  Death  occurred  in  19 
instances,  once  after  digital  compression  alone  (from  gangrene),  three  times 
after  digital  and  instrumental  compression,  ten  times  after  subsequent  liga- 
tion, three  times  after  amputation,  and  twice  after  opening  the  sac. 
Digital  compression  is  estimated  by  Fischer  to  be  five  per  cent,  more  suc- 
cessful than  instrumental  compression,  and  is  considered  by  him  superior 
to  any  other  mode  of  treatment  except  flexion,  which  he  thinks  should  be 
preferred  in  any  case  in  which  it  is  applicable. 

When  it  is  resolved  to  attempt  the  cure  of  an  aneurism  by  pressure,  the 
patient  being  prepared  as  has  been  directed,  and  the  circulation  through 
the  aneurism  controlled  by  the  application  of  a  suitable  instrument,  com- 
pression should  be  steadily  maintained,  if  possible,  until  consolidation  is 
complete,  or  at  least  measurably  advanced.  This  may  usually  be  accom- 
plished by  using  an  instrument  such  as  that  of  Dr.  Gibbons,  or  by  employ- 
ing digital  compression  during  the  intervals  in  which  the  pressure  of  the 
instrument  is  relaxed.  A  cure  has,  indeed,  been  obtained  in  cases  in  which 
pressure  has  occasionally  been  intermittent  for  several  hours  at  a  time,  but 
it  seems  moi*e  probable  that,  when  applicable,  moderate  hut  continuous 
pressure  is  more  likely  to  prove  beneficial  than  that  which  is  more  forcible 
but  not  steadily  maintained. 

It  is  well,  before  applying  compression  of  the  cardiac  side,  to  insure  the 
complete  distention  of  the  sac  by  the  use  for  a  few  minutes  of  distal  com- 
pression. The  contraction  of  the  aneurismal  sac  may  also  be  promoted  by 
making  gentle  direct  pressure  upon  the  tumor,  during  the  whole  course  of 
treatment,  by  means  of  a  carefully-applied  bandage,  the  action  of  which 
may  be  aided  by  Corradi's  plan  of  interposing  an  air-ball  between  this  and 
the  aneurism. 

Advantages  and  Disadvantages  of  Compression. — The  advantages  of 
this  mode  of  treatment  are  very  obvious ;  it  is  certainly,  though  not  en- 
tirely free  from  risk,  far  safer  (in  most  cases)  than  ligation  of  the  artery, 
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and,  in  cases  in  which  it  proves  successful,  is  not  materially  more  tedious. 
In  many  instances,  a  cure  has  been  effected  in  from  a  few  hours  to  three  or 
four  days,  and  the  average  duration  of  treatment,  in  successful  cases,  is, 
according  to  Hutchinson's  statistics  (for  popliteal  aneurism),  about  nine- 
teen days,  or  about  the  same  time  as  is  commonly  required  for  the  separa- 
tion of  a  ligature  from  the  femoral  artery.  The  disadvantages  are  that  it 
often  fails — 124  cases  of  popliteal  aneurism  thus  treated  gave,  according  to 
Holmes,  only  66  cures — and  that  when  it  fails,  the  chances  of  subsequent 
successful  deligation  are  less  than  they  would  have  been  had  the  latter  oper- 
ation been  primarily  employed.  This  fact  is,  indeed,  denied  by  many  sur- 
geons, and  it  is  even  claimed  that  previous  compression,  by  favoring-  the 
establishment  of  the  collateral  circulation,  lessens  the  chance  of  gangrene 
after  the  use  of  the  ligature;  but,  as  long  ago  pointed  out  by  Porter,  the 
risk  of  gangrene  after  operations  for  aneurism  is  more  from  venous  conges- 
tion than  from  arterial  deficiency ;  and  that  compression  tends  rather  to 
increase  than  to  diminish  venous  congestion,  will  probably  not  be  doubted. 
Nor  is  it  fair  to  assert  that  the  long  list  of  failures  after  compression  is 
entirely  due  to  want  of  care  in  its  application  ;  for  the  advocates  of  the 
ligature  might  as  justly  respond,  with  the  late  Mr.  Syme,  that  most  of  the 
untoward  results  of  that  operation  were  due  to  the  operator's  want  of  skill 
— Syme  himself,  as  is  well  known,  having  tied  the  femoral  artery  thirty- 
five  times  with  but  a  single  death. 

In  what  cases,  then,  should  compression  be  used  ?  The  answer  should, 
I  think,  be  somewhat  as  follows:  Compression  should  be  employed,  by 
preference  (1)  in  all  cases  in  which,  from  the  age  or  general  condition  of 
the  patient — from  the  existence  of  heart  disease,  of  other  aneurisms,  or  of 
marked  structural  change  of  the  arterial  coats — or  from  the  prevalence  of 
erysipelas,  pvEemia,  etc.,  the  operation  of  ligation  would  be  attended  by 
particular  risk  ;  (2)  in  all  cases  in  which  the  aneurism,  being  detected  at  an 
early  stage,  would  be  in  the  most  favorable  condition  for  the  use  of  com- 
pression, and  in  which  the  pressure  treatment,  if  even  it  failed,  would  not 
seriously  lessen  the  prospect  of  benefit  from  subsequent  ligation ;  and  (3) 
in  all  cases,  on  the  other  hand,  in  which  the  aneurism,  from  its  locality  or 
size,  would  not  probably  be  amenable  to  the  ligature,  and  in  which,  there- 
fore, pressure  should  be  at  least  tried  before  resorting  to  such  formidable 
measures  as  amputation  or  the  "old  operation." 

Finally,  compression  may  be  tentatively  emplo3^ed  in  almost  every  case 
— even  in  popliteal  aneurisms  of  moderate  size,  which  are  those  specially 
adapted  to  the  use  of  the  ligature.  If,  however,  decided  benefit  be  not 
obtained  in  a  short  time — three  or  four  days,'  or  after  a  still  shorter  trial, 
if  venous  congestion,  oedema,  and  pain  are  markedly  increased  by  the  treat- 
ment— the  surgeon  should,  I  think,  unhesitatingly  abandon  compression 
and  resort  to  the  Hunterian  operation,  which,  under  such  circumstances,  I 
cannot  but  believe  to  be  a  preferable  mode  of  treatment. 

lY.  Flexion — This  mode  of  treatment  was  introduced  by  Mr.  Ernest 
Hart,  in  1858,-  and  has  since  been  successfully  employed  by"  Shaw,  Pem- 
berton,  and  several  other  surgeons.  Its  efficacy  depends  chiefly  upon  the 
interference  with  the  arterial  circulation  caused  by  bending  the  vessel  to 
an  acute  angle,  but  is  assisted  by  the  direct  compression  exercised  upon 
the  sac  by  the  contiguous  surfaces  between  which  it  is  thus  placed.  Flex- 
ion is  applicable  in  cases  of  popliteal  aneurism,  and  of  aneurism  at  the  bend 

'  Holmes  gives  a  week  as  the  proper  limit. 

2  It  is  said  to  have  been  previously  employed  both  by  Fergusson  and  by  Mannoir, 
of  Geneva. 
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of  the  elbow,  or  in  the  axilla.  Its  application  is  very  simple,  consisting 
merely  in  the  retention  of  the  limb  in  the  flexed  position  by  means  of  a 
double  collar  or  figure-of-8  bandag-e.  If  flexion  is  to  be  employed  by  itself, 
the  limb  should  be  bent  so  as  to  completely  check  the  aneurismal  pulsation. 
In  most  cases,  however,  it  is  preferable  to  employ  moderate  flexion,  using 
it  as  an  adjuvant  to  digital  or  to  mild  instrumental  compression.  The 
statistical  results  of  the  flexion  treatment  have  been  studied  by  Stapin  and 
by  Fischer;  the  former  writer  flnds  that  49  cases  gave  26  successes  and  23 
failures,  11  of  the  successes  having  been  due  to  flexion  alone,  and  15  to  this 
in  combination  with  other  methods;  while  Fischer  finds  that  ,57  cases  gave 
28  successes  (20  by  flexion  alone)  and  29  failures. 

It  is  probal)le  that  a  combination  of  flexion  with  alternate  instrumental 
and  digital  compression,  would  be  found  in  many  cases  as  satisfactory  as 
it  would  be  certainly  a  less  irksome  mode  of  treatment  than  either  plan  by 
itself. 

Y.  Manipulation. — This  method  consists  in  squeezing  or  kneading 
the  aneurismal  sac  in  such  a  way  as  to  break  up  the  contained  laminated 
coagulum — a  fragment  of  which  it  is  hoped  may  plug  the  artery  at  the 
distal  side,  and  thus  lead  to  the  consolidation  of  the  tumor.  This  plan  was 
introduced  by  Fergusson,  and  has  been  successfully  employed  by  Little, 
Teale,  and  Blackman,  of  Cincinnati,  having  been  combined  by  the  last- 
mentioned  surgeons  with  proximal  compression.  According  to  Van  Buren, 
this  is  the  true  explanation  of  the  cures  reported  from  the  use  of  Esmarch's 
bandage,  as  of  many  other  recoveries  attributed  to  compression  alone.  The 
dangers  of  this  mode  of  treatment  are  that  rupture  of  the  sac  and  conse- 
quent diffusion  of  the  aneurism,  or  inflammation  and  gangrene,  may  be 
caused  by  the  application  of  too  much  force  ;  and  that  (in  cases  of  subclavian 
or  carotid  aneurism,  for  the  former  of  which  Fergusson  employed  it)  a 
fragment  of  clot  may  occlude  the  carotid  or  vertebral  artery,  and  thus  lead 
to  gi'ave  if  not  fatal  cerebral  disturbance.  Cases  are  mentioned  by  Esmarch 
and  Teale  in  which  death  followed  the  occurrence  of  this  accident  during 
the  mere  preliminary  examination  of  patients  suffering  from  carotid  aneur- 
ism, and  Tillaux  has  recently  recorded  a  case  of  paralysis  and  aphasia  re- 
sulting from  embolism  similarly  occurring  during  the  examination  of  an 
aortic  aneurism. 

YI.  Galvano-puncture  was  first  employed  by  B.  Phillips,  in  1838, 
and  has  since  been  resorted  to  in  a  number  of  cases  of  aneurism  by  Petre- 
quin,  Ciniselli,  Duncan,  Althaus,  and  others.  Both  poles  of  the  battery 
should,  as  a  rule,  be  introduced  into  the  sac.  The  great  risks  of  the  opera- 
tion are  that  coagulation  en  masse  will  probably  occur,  and  that  sloughing 
of  the  aneurismal  wall  may  take  place  at  the  points  of  puncture — an  acci- 
dent which  would  be  apt  to  be  followed  by  hemorrhage.  Embolism  of  the 
carotid  proved  fatal  in  a  case  referred  to  by  Wheelhouse.  The  statistics 
of  this  mode  of  treatment  are  not  very  favorable;  89  cases  collected  by 
Duncan  gave  12  deaths  and  only  31  recoveries,  while  Petit's  collection  of 
114  cases  gives  38  deaths  and  only  69  recoveries,  many  of  these,  too,  not, 
having  been  permanent.  The  only  cases,  therefore,  to  Avhich  galvano- 
puncture  seems  appropriate  are  such  as  forbid  either  compression  or  liga- 
tion, and  yet  require  active  treatment.  Guimaraez  has  reported  a  case  of 
carotid  aneurism  cured  by  the  external  application  of  electricity. 

YII.  Injections  of  Coagulating  Liquids,  and  especially  of  the 
perchloride  of  iron,  have  been  practised  upon  several  occasions,  and  some- 
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times  with  success.  This  is,  however,  a  very  dangerous  method  of  treat- 
ment (the  principal  risk  being-  from  inflammation,  gangrene,  rupture,  and 
embolism),  and  its  use  is  rarely  justifiable  except  in  localities  in  which  both 
cardiac  and  distal  compression  can  be  maintained  until  coagulation  is  com- 
plete— in  localities,  in  fact,  in  which  either  compression  or  ligation  would 
be  equally  applicable,  and  certainly  preferable. 

YIII.  Acupuncture,  and  the  Introduction  of  Foreign  Bodies, 

such  sis  fine  wire  (Moore,  Domville,  Murray,  ljOVQidi.),watch-sprin(i{Mon- 
tenovesi  and  Bacelli),  horsehair  (Levis,  Maury,  Stimson),  catgut  (Bryant), 
and  silk-threads  (Schrotter),  have  been  tried — each  aiming  to  effect  a  cure 
by  furnishing  a  starting-point  for  coagulation  ;  acupuncture,  in  conjunction 
with  proximal  compression,  proved  successful  in  a  case  of  ilio-feraoral 
aneurism  reported  by  Dr.  William  Macewen,  but  the  introduction  of  foreign 
bodies  has  proved  useless  in  every  case  in  which  it  has  thus  far  been  em- 
ployed.^ 

IX.  Strangulation  has  been  successfully  employed  for  very  small 
aneurisms,  two  needles  or  harelip  pins  being  passed  beneath  the  tumor,  and 
a  ligature  thrown  around  their  extremities,  as  in  cases  of  naevus. 

X.  Caustic  has  likewise  been  used  with  success  as  an  application  to 
very  small  aneurisms. 

XI.  Amputation  Finally,  amputation  would  be  required,  if  an 

aneurism  in  a  limb  should  become  diffused  and  threaten  gangrene,  if  the 
pressure  of  the  tumor  should  cause  extensive  caries  of  the  neighboring 
bone,  or  if  hemorrhage  should  occur  from  external  rupture.  Amputation 
may  also  be  required  in  the  event  of  the  failure  of  ligation. 

Arterio-Venous  Aneurism. — As  the  result  of  ulcerative  action,  a 
preternatural  communication  may  occasionally  be  formed  between  an  artery 
and  a  contiguous  vein,  constituting  a  non-traumatic  variety  of  aneurismal 
varix.  The  symptoms  and  treatment  do  not  differ  from  those  of  the  trau- 
matic form  of  the  disease,  which  has  been  already  described  (see  page  204). 

Treatment  of  Particular  Aneurisms. 

From  a  consideration  of  the  principles  laid  down  in  the  preceding  pages, 
and  from  an  examination  of  the  statistical  results,  as  far  as  they  can  be  ascer- 
tained, of  various  modes  of  treatment,  we  may  arrive  at  the  following  con- 
clusions as  to  the  best  course  to  be  adopted  in  dealing  with  aneurismal 
disease  in  various  parts  of  the  body. 

Thoracic  Aorta — Permanent  benefit  can  seldom  be  hoped  for  from 
operative  treatment  in  aneurism  of  the  aortic  arch.  Ligation  on  the  cardiac 
side  of  the  sac  is  evidently  out  of  the  question,  and  hence  the  choice,  as 
regards  operations,  is  limited  to  tying  the  carotid  alone  (and,  unless  the 
innominate  be  also  involved,  the  left  carotid  is,  as  pointed  out  by  Dr. 
Cockle,  the  one  to  be  chosen),  or  to  tying  this  and  the  subclavian  artery 
as  well.  The  former  plan  has  been  adopted  in  eighteen  cases,  and  the 
latter  in  fifteen,  temporary  relief  having  been  afforded  in  several  of  each 
category;  the  most  successful  operations  have  been  those  of  Heath,  one  of 

1  Dr.  Horace  DobeU  recommends  the  injection  of  ?«e/;ei  spermaceti. 
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whose  patients  lived  four  and  a  half  years  after  ligation  of  the  carotid  only, 
and  another  four  years  after  the  simultaneous  ligation  of  the  carotid  and 
third  part  of  the  subclavian,'  and  that  of  Mr.  Holmes,  whose  patient,  though 
not  cured,  was  fairly  well  seven  years  after  the  operation. 

Still  less  success  has  attended  the  treatment  by  coagulating  injections, 
and  that  by  the  introduction  of  a  coil  of  wire  or  watch-spring,  which  was 
first  tried  by  the  late  C.  H.  Moore,  and  which  has  been  more  recently  em- 
ployed by  Domville  and  Murray,  and  in  thr(>e  cases  by  Bacelli;  no  benefit 
resulted  to  the  patient  in  Domvillo's  case,  while  the  other  five  all  terminated 
fatally,  as  did  the  cases  in  which  the  introduction  of  silk  threads  was  tried 
by  Schrotter,  and  that  of  horsehair  by  Maury,  of  this  city.  Distal  pressure 
proved  of  benefit  in  cases  recorded  by  Dr.  Lyon  and  Mr.  Edwards,  and 
referred  to  in  Mr.  Heath's  pami)hlet,  as  did  galvano-])uncture  in  13  out  of 
36  cases  referred  to  by  Dr.  Bowditch,  of  Boston,  and  in  69  out  of  114  cases 
collected  by  Petit.  The  only  treatment,  however,  to  be  ordinarily  recom- 
mended, in  a  case  recognized  as  aneurism  of  the  thoracic  aorta,  is  the  medi- 
cal and  hygienic  treatment  described  at  page  578. 


Cases  of  Aortic  Aneurism  treated  by  Ligation  of  the  Carotid  Artery. 


No. 

Operator. 

Result. 

Remarks. 

1 

Tilanus, 

Relieved. 

Died  suddenly,  five  months  subsequently. 

2 

Rigen, 

Died  in  tliree  months,  from  strangulated  hernia. 
Died  in  four  months  ;  sac  suppurated. 

3 

Montgomery, 

4 

O'Shaugbnessy, 

Died. 

Died  in  seven  days;  galvano-punctnre  also  used. 

5 

Knowles, 

(( 

Died  of  apoplexy. 

6 

Heath, 

Relieved. 

Died  four  and  a  half  years  afterwards,  from  ex- 

ternal rupture. 

7 

Aiiuandale,2 

t( 

Tumor  still  pulsated. 

8 

Pirogoff, 

9 

Id. 

Died. 

Died  in  third  week. 

10 

Holmes, 

Relieved. 

Doing  well  seven  years  after  operation. 
Died  in  two  days  ;  internal  carotid  and  internal 
jugular  vein  tied. 

11 

Id.  2 

Died. 

12 

Callender, 

Died  in  twelve  months. 

13 

Bryant, « 

Died. 

Died  in  ten  days  ;  pyceinia ;  no  clot  in  sac. 

14 

Barwell, 

Relieved. 

Died  in  four  months  ;  wound  healed. 

15 

Pick, 

No  benefit. 

16 

Ashhurst, 

Relieved. 

Died  in  seven  weeks,  from  suffocation. 

17 

Kuester,^ 

Died. 

Died  in  forty  hours. 

18 

Morris, 2 

Died  in  fourteen  days;  carotid  not  found;  in- 
ternal jugular  vein  wounded  and  tied. 

1  In  another  case,  however,  Mr.  Heath  failed  in  attempting  the  same  operation,  on 
account  of  the  aneurism  extending  much  further  than  had  been  anticipated.  This 
patient  died. 

2  Right  carotid  ;  in  the  other  cases  the  left  carotid  was  tied. 
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Cases  of  Aortic  Aneurism  treated  by  Ligation  of  both  Carotid  and 
Subclavian  Arteries. 


No. 

Operator. 

Result. 

Remarks. 

1 

Hobart, 

Died. 

Subclavian  tied  in  first  portion  ;   hemorrhage  from 
carotid  on  sixteenth  day. 

2 

Heath, 

Relieved. 

Life  prolonged  for  four  years. 

3 

Maunder, 

Died. 

Died  on  sixth  day,  from  occlusion  of  aorta. 

4 

Sands, 

Relieved. 

Hemorrhage  from  carotid  on  forty-third  and  forty-eighth 
days,  checked  by  pressure  ;  not  much  benefit  from 
operation.    Death  thirteen  months  afterwards. 

5 

Maury. 

Died. 

Ligatures  came  away  without  bleeding  ;  aneurism  grew 

with  increased  rapidity.    Introduction  of  horsehair 
tried.    Death  from  external  rupture  of  aneurism. 

6 

Speir, 

Carotid  constricted  with  artery  constrictor  ;  two  days 

afterwards,  subclavian  tied  ;  no  hemonlia^e  from 
either  wound,  but  death  on  thirty-fourth  day  from 
external  rupture. 

7 

8 

Barwpll, 
Kuester, 

Relieved. 

Died  fifteen  months  afterwards. 

Carotid  tied  first,  and  subclavian  some  months  after- 
wards. 

9 

Ledlard, 

Patient  living  seven  months  after  operation. 

10 

Pollock, 

Died. 

Died  in  ten  days. 

11 

Wyeth, 

Relieved. 

Doing  well  ten  weeks  after  operation. 

12 

Marsh, 

Died. 

Hemorrhage  from  sac  fifty-one  days  after  operation. 

13 

Alexander, 

Slightly 
relieved. 

Died  six  months  afterwards,  from  recurrence. 

14 

Cameron, 

Relieved. 

Doing  well  twenty  months  after  operation.  Innomi- 

nate artery  also  involved. 

15 

Pepper, 

1 1 

Innominate  Artery — The  chief  operative  treatment  applicable  to 
innominate  aneurism  is  the  distal  lig-ature,  applied  to  the  carotid,  to  the 
subclavian  or  axillary,  or  to  both  vessels,  consecutively,  or  at  the  same 
time.  The  carotid  alone  appears  to  have  been  tied  for  innominate  aneu- 
rism twenty-four  times,  with  six  more  or  less  permanent  recoveries,  and 
eighteen  deaths.  The  subclavian  or  axillary  alone  has  been  tied  five  times, 
with  at  least  temporary  benefit  in  three  instances.  The  double  ligature 
has  been  employed  in  34  cases,  the  arteries  having  been  tied  consecutively 
in  six,  and  simultaneously  in  28,  only  two  of  the  former  category  and  nine 
of  the  latter  proving  permanently  successful.  In  four  cases  which  have 
been  already  referred  to  (Hobarth's,  Heath's,  Maunder's,  and  Sands's), 
the  aneurism  was  eventually  found  to  have  been  aortic,  while  in  Cuvillier's 
case  (which  was  likewise  supposed  to  be  one  of  innominate  aneurism)  the 
aftected  artery  was  found  after  death  to  have  been  the  subclavian.  Hodges, 
of  Boston,  employed  the  double  simultaneous  ligature  in  a  case  of  sup- 
posed innominate  or  aortic  aneurism,  but  after  the  death  of  the  patient, 
which  occurred  on  the  eleventh  day,  no  aneurism  at  all  was  found,  though 
both  vessels  were  dilated ;  and  in  a  similar  case  referred  to  by  Stimson  as 
having  been  operated  upon  by  Doughty  and  A.  B.  Mott,  by  consecutive 
ligation,  when  the  patient  died  three  years  afterwards,  the  aorta  alone  was 
found  to  be  dilated.'  On  the  other  hand,  Cheever,  of  Boston,  in  a  case  of 
innominate  aneurism  made  an  unsuccessful  attempt  to  apply  the  double 
ligature ;  the  position  of  the  carotid  artery  could  not  be  detected,  and,  in 
endeavoring  the  secure  the  subclavian  artery,  the  accompanying  vein  was 

'  Wyeth,  however,  believes  that  there  was  an  aneurism  of  the  innominate  in  this 
case,  and  that  it  was  cured  by  the  operation. 
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ruptured,  death  following  in  two  hours.  It  is  thus  seen  that,  as  far  as 
statistics  bear  upon  the  question,  the  adv^antage  is,  upon  the  whole,  with 
consecutive  ligation  of  both  vessels ;  hence,  if  the  ligature  is  to  be  used  at 
all,  I  am  disposed  to  recommend,  with  Mr.  Holmes,  that  that  artery  should 
first  be  tied  in  the  direction  of  which  the  aneurism  appears  to  be  chiefly 
disposed  to  spread,  the  ligation  of  the  other  vessel  being  reserved  for  a 
subsequent  occasion,  if  it  should  be  found  necessary  ;  as  to  the  part  of  the 
subclavian  to  which  the  ligature  should  be  applied,  I  would  decidedly 
recommend  the  third  portion,  or  that  beyond  the  scaleni ;  though  it  is  but 
right  to  add  that  Mr.  Holmes  is  disposed  to  think  that,  by  employing  a 
ligature  of  carbolizcd  catgut,  the  risk  of  hemorrhage  would  be  so  much 
lessened'  that  the  question  of  tying  the  first  portion  of  the  artery  might 
properly  be  entertained.'^  But  as  the  operative  treatment  by  any  plan  is 
so  unsatisfactory,  a  fair  trial  should  always  be  first  given  to  the  effect  of 
rest  and  medical  treatment,  aided,  perhaps,  by  distal  pressure,  which 
proved  of  benefit  in  a  case  under  the  care  of  Mr.  Syme.  In  a  case  of 
Luke's,  repeated  bleedings  and  the  use  of  digitalis  effected  a  cure,  while 
Coote  obtained  an  equally  happy  result  by  the  enforcement  of  rest  and  the 
application  of  ice. 


Cases  of  Innominate  Aneurism  treated  by  Ligation  of  Carotid  Artery. 


No. 

Operator. 

Result. 

Remarks. 

1 

Evans, 

Recovered. 

Lived  tvrenty-eight  years  subsequently. 

2 

Mott, 

Relieved. 

Died  seven  months  subsequently,  from  asphyxia. 

3 

Mott, 

Died. 

Deatli  from  hemorrhage  in  three  weeks. 

4 

Key, 

t  { 

Died  in  a  few  hours. 

5 

Morrison, 

Recovered. 

Lived  twenty  months  subsequently. 

6 

Fergusson, 

Died. 

Died  on  seventh  day,  from  pneuQionia. 

7 

Huttou, 

Died  on  si.xty-sixth  day  ;  suppuration  of  sac. 

8 

Campbell, 
Wright, 

Died  on  nineteentli  day,  from  pneumonia. 

9 

Died  on  sixtieth  day;  hemiplegia. 

10 

Bi-oadbent, 

Died  in  fourth  month,  from  hemorrhage. 

11 

Hewson, 

Died  on  eleventh  day. 

12 

Neutneister, 

Died  on  fifth  day  ;  hemiplegia. 

13 

Scott, 

Died  from  rupture  of  sac. 

14 

Dohlhoff, 

Died  on  sixth  day  ;  paralysis. 

15 

Porta, 

Died  in  forty  liours,  from  erysipelas. 

16 

VillardeLo," 

1  ( 

Died  on  twenty-first  day,  from  hemorrhage. 

17 

Ordile, 

( I 

18 

Pirogoff, 

Relieved. 

19 

PirogofiF, 

20 

Pirogoff, 

Died. 

Hemiplegia. 

21 

Nussbaum, 

Died  from  ruptvire  of  sac. 

22 

Nussbaum, 

Died  from  rupture  of  sac. 

23 

Heath, 

t( 

Mistaken  for  aortic  aneurism,  and  /e/if  carotid  tied. 
Death  almost  immediately,  from  anemia  of  brain. 

24 

Desgranges, 

Relieved. 

Died  twelve  months  subsequently,  from  indepen- 
dent causes. 

1  The  use  of  carbolized  catgut  has,  however,  been  followed  by  secondary  hemor- 
rhage in  cases  of  ligation  of  the  femoral  artery  recorded  by  Mr.  Holden,  Mr.  Callender, 
and  Dr.  Humphry. 

2  Mr.  Bennett  May  has  recorded  a  case  of  innominate  aneurism  unsuccessfully  treated 
by  simultaneous  ligation  of  the  carotid  and  axillart/  arteries. 

3  This  appears  to  be  identical  with  the  case  attributed  to  Rompani.  Erichsen 
mentions  other  unsuccessful  cases  attributed  to  Knowles  and  O'Shaughnessy. 

38 
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Cases  of  Innominate  Aneurism  treated  by  Ligation  of  Subclavian  or 
Axillary  Artery} 


No. 

Operator. 

Result. 

Remarks. 

1 

2 
3 
4 
5 

Wardrop, 

Laugier, 

Broca, 

Blackmail, 

Bryant, 

Relieved. 

Died. 
Relieved. 

Died. 
Relievec^. 

Died  two  years  subsequently,  from  dropsy. 
Died  in  a  month,  from  asphyxia  (axillary  tied). 
Died  in  six  months,  from  gangrene  of  lung. 
Died  in  eight  days,  from  hemorrhage. 
Improvement  continued  at  last  report. 

Gases  of  Innominate  Aneurism  treated  by  Consecutive  Ligation  of 
Carotid  and  Subclavian  Arteries. 


Ho. 

Operator. 

Result. 

Ke  marks. 

1 

Fearn, 

Recovered. 

Died  from  causes  unconnected  with  operation. 

2 

Wickhain, 

Died. 

Died  in  two  and  a  half  months  ;  rupture  of  sac. 

3 

Malgaigne, 

Died  on  twenty-first  day,  from  erysipelas. 

4 

Bickerstetli, 

Died  in  three  montlis. 

5 

J.  Adams  and 

Relieved. 

Died  in  three  months. 

F.  Treves, 

6 

Beaney, 

Rec  vered. 

Cases  of  Innominate  Aneurism  treated  by  Simultaneous  Ligation  of 
Carotid  and  Subclavian  Arteries. 


No. 

Operator. 

Result. 

Remarks. 

1 

Rossi, 

Died. 

Died  in  six  days. 

2 

Hutchison, 

Died  in  forty-one  days  ;  some  doubt  as  to  whether 

subclavian  was  really  tied. 

3 

J.  Lane, 

Rupture  of  sac. 

4 

McCarthy, 

5 

Durham, 

Died  on  sixth  day,  from  shock. 

6 

Green, 

Died  in  three  months  ;  rupture  of  sac. 

7 

Holmes, 

Died  in  eight  weeks  ;  galvano-puiicture  also  used. 

8 

Ensor, 

Died  in  nine  weeks. 

9 

Weir, 

Died  in  fifteen  days  ;  rupture  into  trachea. 

10 

Barwell, 

Recovered. 

Died  subsequently  from  bronchitis  ;   aorta  also 

11 

Id. 

[involved. 

12 

Id. 

Died. 

Died  in  thirty  hours  from  effects  of  anesthetic. 

13 

Id. 

Recovered. 

14 

Id. 

[orrhage  ;  aorta  also  involved. 

1.5 

Kelhurne  King 

Relieved. 

Died  in  one  hundred  and  eleven  days,  from  hem- 

16 

Eliot, 

Died. 

Died  on  twenty-fifth  day,  from  hemorrhage. 

17 

Stimson, 

Recovered. 

Died  in  twenty-one  months,  from  phthisis. 

18 

Palmer, 

Relieved. 

Died  after  four  months. 

19 

Denuce, 

No  benefit. 

Wounds  healed  ;  no  change  in  tumor. 

20 

RansoliofF, 

Died. 

Died  on  seventh  day. 

21 

King  (of  Hull) 

Relieved. 

Doing  well  two  months  after  operation. 

22 

Marsh, 

23 

Pollock, 

Died. 

Died  in  eight  days. 

24 

Browne, 

Recovered. 

25 

J.  L.  Little, 

Died  three  years  and  four  months  after  operation, 

26 

Bergmann, 

( ( 

[from  pleurisy. 

27 

Rosenstern, 

28 

Banks, 

Died. 

1  Dupuytren's  case,  usually  placed  in  this  category,  was  one  of  subclavian  aneurism. 
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Carotid  Artery  and  Branches — Carotid  aneurism  is  usually  looked 
upon  as  specially  adapted  for  the  treatment  by  ligation.  The  operation  of 
tying  the  common  carotid  is,  however,  attended  in  itself  by  very  consider- 
able risk,  the  mortality  being,  according  to  Norris's  statistics,  over  thirty- 
six  per  cent.,  and  according  to  those  of  Pilz,  over  forty-three  per  cent.^  Of 
82  cases  in  which  the  common  carotid  was  tied  during  our  late  war,  no 
less  than  63  (76.8  per  cent.)  terminated  fatally,  and  101  cases  collected  by 
Mr.  Maunder,  of  ligation  for  wound  or  traumatic  aneurism,  gave  but  34 
recoveries.  I  have  myself  tied  the  common  carotid  in  three  cases,  and 
each  time  successfully,  as  regarded  recovery  from  the  operation.  As  more 
than  one-third  (ninety-one  out  of  two  hundred  and  fifty -nine)  of  the  deaths 
after  this  operation  have  resulted  from  cerebral  disease  due  to  interfer- 
ence with  the  circulation  of  the  brain,  it  is  evident  that,  in  any  case  in 
which  it  is  practicable  to  do  so,  ligation  of  the  external  should  be  substi- 
tuted for  that  of  the  common  carotid.  If,  however,  as  is  usually  the  case, 
the  aneurism  involves  the  common  trunk  itself,-  and  pressure  proves  un- 
availing, ligation  of  the  primitive  carotid  must  be  resorted  to.  Ligation 
by  the  Hunterian  method  has,  according  to  Pilz,  been  done  in  eighty-seven 
cases,  with  fifty-five  known  recoveries  and  thirty-one  deaths,  the  result  of 
one  case  not  having  been  ascertained.  For  traumatic  aneurism  at  the  root 
of  the  carotid,  the  surgeon  may  choose  between  Brasdor's  and  the  "  old 
operation,"  which  has  been  successfully  employed  by  Syme  and  Frothing- 
ham.  For  non-traumatic  aneurism  the  "  old  operation"  would  be  unsuit- 
able, for  the  surgeon  could  not  be  absolutely  sure  that  the  disease  might 
not  involve  the  innominate,  or  even  the  aorta ;  and  hence,  in  such  a  case, 
the  distal  ligature  (first  practised  b}^  Wardrop)  is  the  plan  of  treatment 
most  to  be  recommended.    Of  nine  patients  on  whom  this  operation  has 


been  performed,  .six  recovered  (Wardrop,  Bush,  Colson,  Wood,  Delens, 
De  Mello  Ferrari)  and  three  died  (Lambert,  Demme,  Lane) — a  sufficiently 
favorable  record  to  encourage  a  resort  to  the  operation  under  suitable 
circumstances.^ 

'  Both  carotids  have  been  tied  in  twenty-eight  cases — once  simultaneously  (fatal  in 
twenty-four  hours),  and  twenty-seven  times  with  a  greater  or  less  interval  between  the 
operations  ;  only  five  of  tlie  latter  cases  proved  fatal. 

^  I  have  omitted  Wai-drop's  second  case,  in  which  it  is  somewhat  doubtful  whether 
the  artery  was  really  tied.    A  case  is  also  attributed  to  Barbosa.    Pilz  gives  thirty- 


FiG.  290. 


Carotid  aneurism.    (From  a  patient  in  the  University  Hospital.) 
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Internal  Carotid  and  Branches. — Aneurisms  of  the  internal  carotid 
and  its  branches,  including-  infra-cranial  a.i\(\intra-orhital  aneurisms,  may 
require  liii-ation  of  the  common  carotid  artery,  thou,<):h  di<fital  compression 
with  medical  treatment  should  always  be  first  tried  in  these  cases.  The 
results  of  carotid  ligation  for  intra-orbital  aneurism  are  quite  favorable, 
twenty-nine  cases,  collected  by  No3^es,  having  given  twenty-five  recoveries 
and  but  one  death,  and  sixty-four  cases  quoted  by  Wolfe,  from  Sattler, 
having  given  forty  recoveries,  ten  failures,  and  fourteen  deaths. 

The  internal  carotid  artery  has  been  successfully  tied  in  cases  of  hemor- 
rhage by  Keith,  Buck,  Briggs,  Sands,  S.  Smith,  A.  T.  Lee,  and  Barba, 
but  does  not  appear  to  have  been  tied  in  cases  of  aneurism.  Bramlette's 
and  Byrd's  cases,  in  Avhich  the  common  carotid  Avas  tied  with  both  its 
branches,  have  already  been  referred  to  (page  207). 

Vertebral  Artery  Including  Fenger's  case,  this  vessel  seems  to 

have  been  tied  on  six  occasions,  and  five  times  successfully;  but  it  does 
not  appear  that  the  operation  has  ever  been  attempted  for  non-traumatic 
aneurism  of  the  vertebral  artery  itself.  Compression  and  styptics,  after 
laying  open  the  sac,  proved  successful  in  a  case  of  traumatic  aneurism  of 
the  vertebral,  recorded  by  Kocher,  of  Bern,  and  compression  alone  in  a 
case  reported  by  Weir,  of  New  York.  Mobres  cured  his  patient  by  the 
application  of  cold.  Ligation  of  one  or  both  vertebrals  for  epilepsy  has 
been  recommended  and  practised  with  alleged  advantage  by  W.  Alexander. 
A  similar  case  in  the  hands  of  W.  I).  Spanton  terminated  fatally  from 
secondary  hemorrhage  on  the  twenty-second  day. 

Subclavian  Aneurism  The  statistics  of  this  serious  affection  have 

been  particulrly  investigated  by  Sabine,  of  New  York,  Koch,  and  Poland. 
The  following  table  shows  the  results  of  various  modes  of  treatment  in  122 
cases  collected  by  the  last-named  writer : — 

eight  cases  of  ligation  of  the  common  carotid  hy  Brasdor's  method,  for  all  anenrisms, 
recovery  having  been  obtained  in  twelve,  with  twenty-five  deaths,  and  one  unac- 
counted for  {Half-Yearly  Abstract  of  Med.  Sciences,  vol.  xlviii.  p.  158). 
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Mode  of  treatiiieiit. 

ases. 

Recovered, 
01*  ill  process 
of  recovery. 

Died. 

Uncei- 
taiu. 

 .  

1.  None,  or  medical  treatment  only 

49 

13 

31 

5 

2.  Moxa  and  liypoderniic  injection  of  ergot' 

1 

1 

3.  Direct  compression*  ..... 

3 

3 

4.  Compression  on  cardiac  side"  .... 

1 

1 

^.  Injection  of  coagnlating  liuids* 

2 

2 

G.  Acupressure  of  axillary  and  innominate 

1 

1 

7.  Manipi;lation  .       .        .  . 

4 

2 

2 

8.  Galvano-puncture  ...... 

1 

1 

9.  Operation  for  ligation  of  innominate  or  sulicla- 

vian  begun,  but  not  completed  , 

7 

1 

6 

10   Ligature  of  subclavian  (3d  portion),  embracing 

cases  of  subclavio-axillarv  aneurism^  . 

21 

9 

12 

11.  Ligature  of  subclavian  (1st  portion),  subclavio- 

axillarv  in  one  case  ..... 

11 

11 

12.  Ligature  of  innominate  ..... 

12 

12 

13.  Ligature  of  innominate,  carotid,  and  vertebral^ 

1 

T 
1 

14.  Ligature  of  subclavian  and  carotid' 

1 

1 

15.  Ligature  of  subclavian,  carotid,  and  vertebral 

1 

1 

1(5.  Ligature  of  axillary  )  cgrasdoris 

f  4 

4 

17.  Ligature  of  carotid  ) 

i  1 

1 

IS.  Amputation  at  shoulder-joint* 

1 

1 

122 

33 

84 

5 

From  the  above  figures  it  will  be  seen  that  the  most  promising  methods 
of  treatment  are  the  medical  and  hygienic,  with  compression  in  suitable 
cases.  Manipulation  and  galvano-puncture  are  also  worthy  of  further 
trial.  The  Hunterian  operation  is  justifiable  in  cases  in  which  the  aneu- 
rism is  situated  in  the  third  portion  of  the  vessel,  so  that  a  ligature  can  be 
applied  outside  of  the  scaleni  muscles,  or  even  between  them — the  case 
under  such  circumstances  approximating  to  one  of  axillary  aneurism 
When,  however,  the  disease  involves  the  second  portion  of  the  artery,  the 
surgeon  can  only  choose  between  ligation  of  the  innominate  (first  prac- 
tised by  Mott),  ligation  of  the  first  part  of  the  subclavian,  and  some  form 
of  the  distal  operation. 

1  Dutoit  has  recently  reported  a  case  successfully  treated  by  hypodermic  injections 
of  ergotine,  supplemented  by  digital  pressure  on  the  cardiac  side  of  the  sac  ;  Gay  has 
also  recently  recorded  a  case  in  which  compression  was  employed  with  marked  ad- 
vantage. 

2  Direct  compression  has  proved  successful  in  a  fourth  case  reported  by  Mr.  Holme.^. 

3  A  case  cured  by  distal  compression  has  been  since  recorded  by  Warren  Stone, 
of  New  Orleans. 

Dr.  Levis,  of  this  city,  tried  the  introduction  of /iocse/trz/rs,  with  a  fatal  result. 
5  Another  (fatal)  case  occurred  in  the  practice  of  the  late  Sir  W.  Fergiisson 
*  A  case  of  simultaneous  ligation  of  the  innominate  and  carotid  has  been  recently 
recorded  by  Mr.  Banks. 

7  A  successful  case  has  been  since  recorded  by  Dr.  Little,  of  New  York.  Dr.  Gerster 
has  successfully  tied  the  carotid  and  axillary. 

8  Successful  cases  have  since  been  reported  by  Prof.  Toland,  of  Sau  Francisco,  and 
Dr.  Forbes  Moir,  of  Aberdeen. 

9  Unsuccessful  cases  have  been  since  recorded  by  Mr.  Holden,  Mr.  H.  Smith,  and 
Mr.  Heath ;  no  effect  was  produced  in  Smith's  case,  which  terminated  fatally  from 
rupture  of  an  intrathoracic  portion  of  the  aneurism;  in  Heath's  case  acupuncture 
was  afterwards  tried  ;  but  the  patient  died  eighteen  days  subsequently.  In  a  fifth 
case,  recorded  by  Mr.  Rose,  the  carotid  was  also  tied,  and  the  aneurism  was  practi- 
cally cured  four  weeks  after  the  operation,  though  hemiplegia  had  followed  the  inter- 
ference with  the  cerebral  circulation. 
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The  innominate  artery  has,  in  all,  been  tied  in  24  cases,  of  which  22 
have  proved  fatal.  The  onh^  instance  of  recovery  is  that  in  which  Dr. 
Smyth,  of  New  Orleans,  tied  also  the  carotid  and  vertebral,  the  patient 
surviving  ten  years  and  then  dying  from  hemorrhage  from  the  sac,  into 
which  the  blood  had  found  its  ^vay  through  the  sub-scapular  artery. 


Gases  of  Ligation  of  the  Innominate  Artery. 


No. 

Reporter. 

Result. 

No. 

Reporter. 

ResuU. 

1 

Mott, 

Died. 

13 

Bujalski, 

Died. 

2 

Graefe, 

14 

Id. 

3 

Norman, 

( t 

15 

Bickersteth, 

4 

Arendt, 

1 1 

16 

O'Grady.i 

5 

Hall, 

17 

Smyth, 2 

Recovered. 

(! 

Bland, 

18 

Porter,3 

Died. 

7 

Lizars, 

L  ( 

19 

Hntin,'" 

8 

Dupuytren, 

20 

Lynch, 5 

9 

Cooper, 

21 

Buchanan, s 

1  ( 

10 

Id. 

22 

Partridge,^ 

<  ( 

11 

Gore, 

t  i 

(of  Calcutta), 

12 

PirogofF, 

(( 

23 

Thomson,' 

<  ( 

I  2^ 

Banks,  9 

No  benefit. 

'VhQ  first  portion  of  the  subclavian  has,  including  McGill's  case  of  tem- 
porary occlusion,  been  tied  twenty  times,  and  in  every  instance  with  a  fatal 
result.  Eighteen  of  these  operations  were  upon  the  right  side,  and  two 
(Rodgers's  and  McGrill's)  upon  the  left. 


Cases  of  Ligation  o  f  the  first  portion  of  the  Subclavian  Artery. 


No. 

Reporter. 

Result. 

No. 

Reporter. 

Result. 

1 

Colles, 

Died. 

11 

Bayer, 

Died. 

2 

Mott, 

12 

Liston," 

3 

Hayden, 
O'Reilly, 

13 

Parker, '« 

4 

14 

Hobart,'3 

i  t 

5 

Partridge, 

t  £ 

15 

Cuvillier," 

i( 

6 

Liston, 

16 

Kuhl,'5 

it 

7 
8 

Rodgers, 
Auvert, 

17 
18 

Ayres,'^ 
Bullen,is 

(C 

(( 

9 

Id.io 

19 

McGill,'7 

10 

Arendt, 

20 

Banks, '8 

1  In  this  case  the  carotid  also  was  tied.  «  Carotid  and  vertebral  also  tied. 

3  Modified  acupressure  employed  in  this  case. 

*  Operation  for  secondary  hen^orrhage. 

*  Operation  for  hemorrhage  after  gunshot  wound. 

8  After  opening  .sac  ;  patient  died  in  a  few  minutes. 

7  Barwell's  ox-aorta  ligature  used  ;  death  from  hemorrhage  on  42d  day. 

*  Operation  for  hemorrhage  ;  patient  died  in  an  hour  and  a  half. 

9  Girdlestone's  kangaroo-tendon  ligature  used  ;•  aneurism  returned,  and  first  part 
of  subclavian  tied  ;  died  from  hemorrhage. 

Case  of  axillary  aneurism.  ii  Carotid  also  tied. 

'2  Carotid  and  vertebral  also  tied. 

1'  Distal  operation  for  aortic  aneurism  ;  carotid  also  tied. 
1*  Traumatic  aneurism  for  bayonet  wound  ;  carotid  also  tied. 
'5  Operation  for  malignant  tumor  of  head. 

For  secondary  hemorrhage  foUowiug  gunshot  wound. 
"  First  part  of  left  subclavian  temporarily  compressed  with  torsion  forceps  ;  pleura 
wounded  ;  death  on  sixth  day. 
'8  Same  case  as  No.  24  in  preceding  table. 
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We  thus  have  44  cases  of  ligation  of  either  the  innominate  or  the  first 
part  of  the  subclavian,  or,  considering  cases  of  subclavian  aneurism  only, 
33  instances  of  the  proximal  operation,  with  only  two  survivals,  and  only 
one  of  these  a  recovery — surely  not  enough  to  justif}^  a  repetition  of  the 
proceeding  unless  in  very  exceptional  circumstances.  If  the  operation  is 
to  be  done  at  all,  Dr.  Smyth's  example  should  be  followed,  and  the  verte- 
bral and  carotid  secured,  as  well  as  the  innominate. 

The  distal  operation  has  been  somewhat  more  successful,  but  is  still 
unpromising.  What  course  then  is  to  be  pursued  for  an  aneurism  which 
involves  the  first  or  second  portion  of  the  subclavian,  and  which  resists 
bloodless  treatment?  Ampritation  at  the  shoulder-joint  (which  would  act 
as  a  modified  distal  operation)  would  under  such  circumstances  probably 
be  the  best  procedure.  It  would,  as  pointed  out  by  Fergusson,  who  sug- 
gested the  plan,  have  the  advantage  over  the  ordinary  distal  method  of  di- 
verting the  force  of  the  circulation  by  removing  the  part  which  had  previously 
demanded  an  arterial  supply.  This  method  has  been  put  in  practice  by 
Prof.  Spence,  and  by  Messrs.  Holden,  H.  Smith,  Heath,  and  W.  Rose,  and 
in  the  first  and  last  named  surgeon's  cases  with  good  results;  it  might  also 
be  properly  adopted  in  cases  of  aneurism  of  the  third  portion  of  the  artery, 
in  Avhich,  from  any  circumstance,  the  vessel  could  not  be  reached  be3"ond 
the  scaleni  muscles.  Willett  has  suggested  that  the  carotid  should  be  tied 
(distal  operation)  in  addition  to  amputation,  and  this  was  done  in  Rose's 
case  above  mentioned. 

Axillary  Aneurism  This,  which  is  a  less  frequent  affection  than 

subclavian  aneurism,  admits  of  several  modes  of  treatment.  Compression 
upon  the  third  portion  of  the  subclavian,  either  by  the  finger,  or  instru- 
mentally  (the  patient  being  anaesthetized),  should  be  tried,  and  may  some- 
times prove  successful,  as  in  a  case  recorded  by  Lund,  of  Manchester ; 
advantage  might  also  be  obtained  from  the  flexion  method,  the  arm  being 
bandaged  across  the  chest.  If  it  be  determined  to  resort  to  severer 
measures,  the  surgeon  must  choose  between  ligation  of  the  axillary  below 
the  clavicle,  ligation  of  the  third  portion  of  the  subclavian,  the  old  opera- 
tion, and  amputation  at  the  shoulder-joint.  Ligation  o  f  the  axillary  below 
the  clavicle  has  been  done  for  aneurism  (as  a  Hunterian  operation)  in  21 
cases, ^  with  8  deaths,  giving  a  mortality  of  88  per  cent.  The  statistics  of 
ligation  of  the  third  part  of  the  subclavian,  for  axillary  aneurism,  are 
slightly  more  favorable,  6t  cases,  according  to  Koch,  giving  but  23  deaths 
— a  mortality  of  only  34  per  cent.  Hence,  the  latter  operation  should,  I 
think,  be  preferred,  particularly  as  on  theoretical  grounds  it  would  seem  to 
be  safer — ligation  below  the  clavicle  being  of  the  nature  of  Anel's,  rather 
than  of  Hunter's,  method.  Ligation  of  the  third  portion  of  the  subclavian 
is,  however,  in  itself  a  very  serious  operation,^  and  it  is,  therefore,  worth 
while  to  inquire,  with  Mr.  Syme,  whether  the  old  operation  might  not  in 
some  cases  be  preferable.  Statistics  are  as  yet  wanting  to  decide  this 
question,  but  the  operation,  which  was  twice  successfully  resorted  to  by 
Syme  himself,  is  at  least  worthy  of  further  trial.  Ainputation  at  the 
shoulder-joint  for  axillary  aneurism  was  successfully  performed  by  Syme, 

'  Koch  gives  26  cases,  of  which,  however,  5  appear  to  have  been  for  subclavian 
aneurism  (distal  operation)  ;  one  of  these  was  the  case  in  which  Porter  acupressed 
tlie  axillarj  artery,  and  subsequently  the  innominate. 

*  Tlie  mortality /or  all  causes  is,  according  to  Norris's  statistics.  43^  per  cent.  (Am. 
Journ.  of  Med.  Sciences,  July,  1845),  and  according  to  Koch's,  no  less  than  ^1  per 
cent.  Of  52  cases  recorded  during  our  late  war,  41  terminated  fatally,  a  mortality  of 
over  78  per  cent. 
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and  likewise  by  Morton,  of  this  city,  for  hemorrhage  and  gangrene  after 
ligation  of  the  second  portion  of  the  subclavian.  Either  this  or  the  "old 
operation"  M^ould  be  necessarily  indicated  in  an}^  case  of  axillar}^  aneurism 
M'hich  had  become  diffused,  or  which  threatened  external  rupture  or  gan- 
grene of  the  limb.  Amputation  would  probably  be  the  safer  proceeding, 
but  would  of  course  have  the  disadvantage  of  necessarily  .sacrificing  the 
upper  extremity.  Hemorrhage  during  either  operation  might  be  prevented 
by  compressing  the  subclavian  over  the  first  rib,  through  a  preliminary 
incision  above  the  clavicle. 

Aneurisms  of  the  Arm  and  Forearm. — Aneurism  of  the  brachial 
artery  is  a  rare  affection,  of  which  Dr.  L.  K.  Holt  has  been  able  to  collect 
but  17  cases,  including  one  of  his  own.  When  involving  the  uppermost 
part  of  the  artery,  immediately  below  the  axilla,  it  may  be  treated  by  com- 
pression or  by  flexion,  and,  if  these  fail,  by  the  "old  operation"  or  by  am- 
putation, either  of  which  would  probably  be  safer  than  ligation  of  the 
axillary,  whether  in  the  armpit  or  below  the  clavicle.  For  aneurism  of 
the  brachial  at  a  lower  point,  or  of  either  of  its  branches,  if  compression 
fail,  the  Hunterian  operation  should  be  employed.  The  traumatic  and 
arterio-venous  aneurisms  met  with  at  the  bend  of  the  elbow,  as  the  result 
of  venesection,  are  best  treated  by  the  "old  operation"  (see  pp.  204,  205). 

Abdominal  and  Inguinal  Aneurisms. — Dr.  Murray,  ofNewcastle- 
on-Tyne,  cured  an  aneurism  of  the  abdominal  aorta  by  instrumental  com- 
pression above  the  sac,  in  five  hours  (the  patient  being  under  the  effect  of 
chloroform);  and  Dr.  Heath,  of  Sunderland,  is  said  to  have  been  equally 
successful  by  using  pressure,  without  anaesthesia,  continued  for  tAventy 
minutes — irregular  compression  for  ten  hours,  with  chloroform,  having 
previously  failed.  A  third  successful  case  has  been  reported  by  Dr.  Moxon 
and  Mr.  jOurham,  a  fourth  by  Dr.  Greenhow,  and  a  fifth  by  Dr.  Philipson. 
This  mode  of  treatment  is,  however,  not  entirely  free  from  danger :  a 
patient  of  Bryant's  died  eleven  hours  after  the  removal  of  the  clamp  (which 
in  this  instance  was  applied  over  the  aorta  on  the  distal  side  of  an  aneurism 
of  the  cceliac  axis),  an  autopsy  revealing  extensive  peritonitis  due  to  the 
pressure  of  the  instrument ;  a  second  case,  under  the  care  of  Paget  and 
Bloxam,  terminated  fatally  in  eight  days  from  peritonitis  and  visceral  in- 
farctus;  a  third  case  is  mentioned  by  Holmes  as  having  proved  fatal  in  the 
practice  of  Mr.  Durham;  a  fourth  (in  a  case  of  varicose  aneurism  of  the 
aorta  and  left  common  iliac  vein)  terminated  fatally  from  gangrene  of  the 
intestine  under  the  care  of  Mr.  Simon ;  a  fifth,  also  from  intestinal  gangrene, 
in  a  case  of  distal  compression  recorded  by  Messrs.  Lunn  and  Benhain,  and 
a  sixth,  from  rupture  of  the  sac,  in  a  patient  treated  by  distal  compression 
by  Dr.  Skerritt,  of  Bristol.  Still,  the  successful  result  in  the  first-mentioned 
cases  undoubtedly  brings  within  the  range  of  surgical  treatment  an  affection 
otherwise  almost  hopeless.  The  instrument  to  be  employed  may  be  either 
Skey's  or  Lister's  (Figs.  29,  30),  and  the  pad  must  be  accurately  held  in 
place  over  the  aorta,  as  complete  interruption  of  the  circulation  is  required. 
The  distal  ligature  has  proved  futile  in  cases  of  aneurism  of  the  aorta,  or  of 
its  abdominal  branches,  while  the  Hunterian  operation  is  manifestly  out  of 
the  question.  Loreta  reports  a  case  of  abdominal  aneurism  treated  by 
the  introduction  of  silver  wire  after  exposing  the  sac  by  abdominal  section. 
The  sac  of  the  aneurism  became  consolidated,  but  the  patient  died  from 
rupture  of  the  adjoining  aorta  on  the  22d  day. 

Aneurism  of  the  common  iliac  artery  may  be  treated  by  compression  on 
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the  cardiac  side  of  the  sac,  the  patient  being  in  a  state  of  anjesthesia. 
Cases  are  reorded  by  Mapother,  Heath,  Eck,  and  others,  in  which  satis- 
factory cures  have  been  in  this  way  obtained.  If  possible,  the  compressing 
pad  should  be  applied  over  the  iliac  artery  itself,  but  if  the  size  of  the  tumor 
will  not  permit  this,  over  the  aorta.  Yarick's  case  of  successful  distal  com- 
pression has  already  been  mentioned. 

Ligation  of  the  abdominal  aorta  for  inguinal  anerism,  was  first  performed 
by  Sir  Astley  Cooper,'  in  ISU,  and  has  since  been  repeated  by  James, 
Murray,  Monteiro,  South,  McGuire,  of  Richmond,  Va.,'  Stokes,  of  Dublin 
(by  Porter's  method  of  modified  acupressure),  and  Watson,  of  Edinburgh.'' 
Czerny,  of  Vienna,  has  also  tied  the  aorta  for  hemorrhage  following  a  gun- 
shot wound,  after  previous  ligation  of  the  external  and  common  iliacs,  and 
Czerny,  of  Heidelberg,  for  hemorrhage  during  an  operation  for  extirpation 
of  the  kidney.  All  of  the  ten  cases  proved  fatal,  though  Monteiro's  patient 
survived  until  the  tenth  day.  In  Cooper's,  James's,  and  Watson's  cases, 
the  incision  was  made  through  the  linea  alba,  and  in  the  others  on  the  left 
side,  as  in  ligating  the  common  iliac.  The  uniformly  fatal  result  of  this 
operation  should  forbid  its  employment,  unless  under  very  exceptional 
circumstances.  If,  however,  the  patient  were  dying  from  hemorrhage,  and 
the  common  iliac  could  not  be  secured,  as  happened  in  the  cases  of  Cooper, 
McGuire,  Watson,  and  Czerny,  ligation  of  the  aorta  would  seem  to  be  not 
only  justifiable,  but  absolutely  necessary. 

Ligation  of  the  common  iliac  artery  (which  was  first  practised,  in  1812, 
by  Gibson,  of  this  city,  in  a  case  of  gunshot  injury)  may  be  required  in 
cases  of  aueurism  involving  the  common  iliac  artery,  or  either  of  its 
branches.  To  the  32  cases  collected  by  Dr.  Stephen  Smith,  of  ^^ew  York, 
I  have  been  able  to  add  48  others;  of  the  whole  80,  but  23  terminated  suc- 
cessfully, showing  a  mortality  for  the  operation,  as  employed  for  all  causes, 
of  over  VI  per  cent.  : — 

1  Sir  Astley  Cooper's  operation,  perhaps  the  boldest  in  the  history  of  surgery,  has 
been  much  criticized — many  surgical  writers  following  Guthrie  in  beli^iving  that  it  is 
always  possible  to  secure  the  common  iliac  througli  an  incision  on  the  opposite  side 
of  the  abdomen.  That  this  is  not  always  so,  is  shown  liy  Stokes's  case,  in  which  the 
incision  was  made  on  the  left  side  for  a  right  iliac  aneurism,  and  yet  "  any  attempt  to 
deligate  the  common  iliac  would,"  it  was  found,  "  be  impracticable,"  on  account  of 
the  overlapping  and.  adhesion  of  tlie  aneurismal  tumor.  {Dub.  Quart.  Journal  of  Med. 
Science,  Aug.  1869,  p.  5.) 

*  In  this  case  it  was  intended  to  tie  the  common  iliac,  but  the  aneurism  was  found 
to  involve  the  aorta,  and  burst  during  the  examination.  {Am.  Journal  of  Med. 
Sciences,  Oct.  1868,  p.  415.) 

For  secondary  hemorrhage,  after  previous  ligation  of  the  common  iliac. 
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Cases  of  Ligation  of  the  Common  Iliac  Ariery. 


No. 

Reporter. 

No. 

xvGpOrtGl*. 

Pesult 

1 

Gibson, 

Died. 

41 

Bickersteth, 

Recovered. 

2 

Listen, 

42 

Brainard, 

3 

Garviso, 

Biinger, 

Jjieu. 

4 

Pirogoff, 

44 

Busch, 

5 

Deguise, 

Recovered. 

45 

Caldas, 

Recovered. 

6 

Post, 

Died. 

A  it 

Carr, 

Died. 

7 

Uhde, 

47 

Chiappini, 

Recovered. 

8 

Edwards, 

48 

Cock, 

9 

Holt, 

A  ft 

Cutter, 
Czerny, 

Died. 

10 

Parker, 

50 

11 

Buck, 

D' Almeida, 

12 

Mott, 

Recovered. 

52 

Delisle, 

13 

Crampton, 

Died. 

DO 

Fenger, 

14 

Stevens, 
Salomon, 

54 

Gouley, 

15 

Recovered. 

55 

Id. 

16 

Syme, 

Died. 

56 

Gurlt, 

17 

Peace, 

Recovered. 

57 

Hamilton, 

18 

Hoy, 

58 

Hammond, 

19 

Garviso, 

59 

Hargrave, 

20 

Lyon, 

Died. 

60 

Hunter, 

21- 

Jones, 

61 

Ingram, 

22 

Wedderburn, 

62 

Isham, 

23 

Van  Buren,  • 

63 

Kiunmel, 

Recovered. 

24 

Stephen  Smith, 

64 

Ladureau, 

Died, 

25 

Stone, 

65 

Lange, 
Langenbeck, 

Recovered. 

26 

Goldsmith, 

66 

27 

Guthrie, 
Stanley, 

Recovered. 

67 

Luzenberg, 

28 

Died. 

68 

McKee, 

Died. 

29 

Moore, 

69 

McKinlay, 

Recovered. 

30 

Meier, 
Bushe, 

70 

Maunder, 

Died. 

31 

71 

A.  B.  Mott, 

Recovered. 

32 

Chassaignac, 
Baudelocque, 

*' 

72 

Id. 

Died. 

33 

73 

Mouret, 

Recovered. 

34 

Blandin, 

74 

Nicoladini, 

Died. 

35 

Mayo, 

75 

Packard, 

Recovered. 

36 

Baker, 

76 

Pitta, 

Died. 

37 

Id. 

( ( 

77 

Richter, 

Recovered. 

38 

Bar bos a. 

( ( 

78 

Sands, 

39 

Barral, 

<  ( 

79 

Schiinborn, 

(( 

40 

Baxter, 

80 

Watson, 

Died. 

It  is  probable  that  the  old  operation  would,  in  some  cases  of  aneurism 
of  the  common  iliac,  be  preferable  to  ligation  of  that  vessel,  as  it  certainly 
would  be  to  ligation  of  the  aorta.  This  procedure  has,  however,  not  yet 
been  employed ;  it  was  attempted  by  Cooper  in  the  case  in  Avhich  that 
surgeon  tied  the  aorta,  and  was  believed  to  have  been  performed  in  a  case 
of  iliac  aneurism  operated  on  by  the  late  Mr.  Syme.  In  this  instance,  the 
loss  of  blood  was  prevented  by  the  use  of  Lister's  aortic  compressor,  and 
the  patient  recovered  from  the  operation,  but  died  about  three  months 
afterwards  from  pleurisy — when  autopsy  showed  the  aneurism  to  have 
been  of  the  external  iliac,  the  ligatures  having  been  really  applied  below 
the  bifurcation  of  the  common  trunk. 

Aneurisms  of  Internal  Iliac  and  Branches  Aneurisms  of  the 

internal  iliac,  and  of  the  pudic  artery,  are  extremely  rare,  there  being,  ac- 
cording to  Erichsen,  but  one  case  of  each  known.  Aneurisms  of  the  gluteal 
and  ischiatic  arteries  are  more  common,  and  may  be  treated  in  a  variety  of 
ways.    Fischer,'  of  Hanover,  has  particularly  investigated  the  statistics  of 


'  Archiv  fur  klin.  Chirurgie  (Langenbeck),  Band  xi.  Heft  3,  S.  827. 
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these  affections,  and  from  an  analysis  of  35  cases  (14  of  traumatic  and  21 
of  spontaneous  aneurism)  concludes  that  the  injection  of  the  perchloride  of 
iron  is  the  best  mode  of  treatment.  If  this  method  fail,  or  if  it  be  not 
thought  proper  to  employ  it,  it  would  further  appear  that  for  traumatic 
aneurisms  the  "old  operation,"  as  practised  by  Bell,  Symc,  Bickersteth, 
Hussey,  and  Darby,  of  New  York,  and  for  those  of  a  non-traumatic  nature 
ligation  of  the  internal  iliac,  are  the  measures  to  be  preferred.  The  follow- 
ing table  is  compiled  from  Fischer's  paper  : — 


Mode  op  Treatment. 

Traumatic. 

Spontaneous. 

1  Agorig.^te. 

-3 
9 

o 

•6 
a 

1  Not 
1  stated. 

o 

Cured. 

Died. 

Not 
stated. 

Total. 

Cured. 

Died. 

Not 
stated. 

Total. 

None,  or  medical  only 

2 

2 

1 

3 

1 

5 

1 

5 

1 

7 

Compression  ..... 

1 

1 

1 

1 

1  1 

1 

2 

Galvano-puncture  .... 

1 

1 

1 

1 

Old  operation!  .... 

3 

1 

4 

3 

1 

4 

Ligature  of  gluteal^ 

1 

1 

2 

1 

1 

2 

"      "  internal  iliac 

2 

2 

5 

'3 

8 

5 

5 

10 

"      "  common  iliac 

1 

1 

2 

2 

3 

3 

Injection  of  perchloride  of  iron 

1 

1 

.3 

2 

5 

4 

6 

Summary  .... 

5 

8 

1 

14 

10 

10 

1 

21 

15 

18 

2 

35 

Mr.  Holmes,  who  rejects  one  of  Fischer's  cases  as  an  example  of  aneu- 
rism by  anastomosis,  recommends,  after  a  careful  examination  of  recorded 
cases,  compression,  either  rapid  or  gradual,  applied  to  the  aorta  or  common 
iliac,  and  aided  if  need  be  by  galvano-puncture  or  the  use  of  coagulating 
injections  ;  if  these  means  fail,  the  internal  iliac  should  be  tied,  unless  the 
surgeon  thinks  that  he  can  find  the  ai'tery  outside  of  the  pelvis,  in  which 
case  the  old  operation,  or  ligation  on  the  proximal  side  of  the  sac  by  Anel's 
method,  would  be  preferable.  Dr.  Sands  reports  a  case  of  gluteal  aneurism 
treated  (without  benefit)  by  digital  compression  through  the  rectum. 


Cases  of  Ligation  of  the  Internal  Iliac  Artery. 


No. 

Operator. 

Result. 

No. 

Operator. 

Result. 

1 

Altmuller, 

Died. 

17 

Morton, 6 

Recovered. 

2 

Anger," 

18 

Mott, 

3 

Arendt, 

Recovered. 

19 

A.  B.  Mott.f 

Died. 

4 

Atkinson, 

Died. 

20 

Oeverent,^ 

5 

Bigelow, 

<  ( 

21 

Porta,6 
Stevens, 

6 

Cianflone, 

t  i 

22 

Recovered. 

7 

Coluzzi, 

(I 

23 

Syme, 

8 

Denham, 

i  c 

24 

Thomas, 

Died. 

9 

Galozzi, 

Recovered. 

25 

Thompson, 5 

10 

Higginson, 

Died. 

26 

Thorndike,5 

Recovered. 

11 

Kasinsky, 

Recovered. 

27 

Torraclii, 

Died. 

12 

Kimball, 

Died. 

28 

Trip]er,5 

13 

Landi, 

(( 

29 

White, 

Recovered. 

14 

Id.* 

Recovered. 

Case  in  Bellevue 

15 

McKee,^ 

Died. 

30 1 

Hospital,  referred  to 

Died. 

16 

McLean, 

by  Van  Buren, 

!  Another  (unsuccessful)  case  of  the  old  operation  has  been  since  recorded  by  Mr. 
G.  R.  Turner. 

2  Other  cases  of  ligation  of  the  gluteal  artery  have  been  recorded  by  T.  A.  McGraw, 
Thorndike,  Trepper,  and  Lindner. 

*  For  rupture  of  ischiatic  artery.  *  For  wound  of  gluteal  artery. 

For  hemorrhage.  ®  Case  of  malignant  disease. 
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The  old  operation  is  particularly  adapted  to  cases  of  traumatic  aneurism, 
as  in  these  the  communication  with  the  artery  will  be  certilinly  within 
reach;  to  prevent  hemorrhage  during  the  operation,  Bickersteth's  plan 
might  be  adopted,  and  the  circulation  controlled  by  means  of  the  aortic 
tourniquet;  or  Davy's  rectal  lever  might  be  used,  as  was  done  by  Mr. 
Turner.  In  a  case,  however,  of  spontaneous  gluteal  or  ischiatic  aneurism, 
the  surgeon  could  seldom  be  sure  that  the  sac  did  not  extend  within  the 
pelvis,  and  hence  in  such  a  case,  ligation  of  the  internal  iliac  would  com- 
monly be  a  safer  procedure.  This  artery  has  been  tied  on  at  least  thirty 
occasions,  ten  times  successfully  and  twenty  times  with  a  fatal  result, 
showing  a  death-rate  of  nearly  67  per  cent. 

Iliac  and  Femoral  Aneurisms.— Aneurisms  involving  the  exter- 
nal iliac  or  common  femoral  arteries,  should  be  treated,  if  possible,  by 
compression  on  the  cardiac  side  of  the  tumor,  but  if  this  fail,  ligation  of 
the  external  iliac,  or  possibly  of  the  common  trunk,  will  be  required.  The 
rapid  pressure  treatment  has,  according  to  Holmes,  succeeded  in  seven 
out  of  ten  cases  in  which  it  has  been  resorted  to.  Other  successful  cases 
have  since  been  recorded  by  Staples,  and  by  Agnew,  of  this  city.  Com- 
pression, however,  should  not  be  persisted  in,  unless  some  benefit  be  seen 
from  its  use  within  a  reasonable  period,  since  when  it  does  no  good  it  is 
apt  to  do  harm.  Thus  of  36  cases  of  aneurism  in  this  position  collected  by 
Mr.  Walsham,  in  which  compression  was  attempted,  only  9  were  cured, 
Avhile  2  proved  fatal,  and  25  ended  in  failure,  15  of  these  seeming^to  have 
been  made  worse  by  the  treatment  which  was  adopted.  R.  Persse  White, 
of  Dublin,  has  successfully  employed  Porter's  method  of  modified  acupres- 
sure, while  acupuncture  "(in  conjunction  with  proximal  compression)  has 
been  successfuly  resorted  to  by  Dr.  William  Macewen,  of  Glasgow.  Dr. 
Levis,  of  this  city,  introduced  horsehair  into  an  iliac  aneurism,  the  sac 
sloughing,  and  the  patient,  after  ligation  of  the  external  iliac  artery,  dying 
from  peritonitis.  Dr.  George  W.  Norris  collected,  in  1841,  118  cases  of 
ligation  of  the  external  iliac  (first  performed  by  Abernethy,  in  1796),  to 
which  may  be  added  35  collected  by  Dr.  Cutter,  of  Newark,  and  26  tabu- 
lated in  the  third  volume  of  the  Surgical  History  of  the  War.  This  gives 
179  operations  for  all  causes,  the  mortality  being  70,  or  a  little  over  39 
per  cent.  If  cases  of  aneurism  alone  are  considered,  the  results  are  still 
more  favorable,  126  cases  then  giving  35  deaths,  a  mortality  of  less  than 
28  per  cent  The  "old  operation''''  has  been  successfully  employed  in  a 
case  of  iliac  aneurism  by  Buchanan,  of  Glasgow. 

Aneurism  of  the  Deep  Femoral  Artery  {Profunda)  is  very 
rare.  Holmes  referring  to  but  five  cases,  two  observed  by  Erichsen,  two 
by  Cock,  and  one  by  P.  H.  Watson.  The  treatment  would  consist  in 
compression  at  the  groin,  or,  if  this  should  fail,  in  ligation  of  the  common 
femoral,  or,  which  many  consider  safer,  of  the  external  iliac.  Ligation  of 
the  common  femoral  artery  is  recommended  by  Holmes  for  these  cases, 
and  for  those  of  aneurism  of  the  superficial  femoral,  which  are  situated  at 
too  high  a  point  to  admit  of  ligation  below  the  place  of  bifurcation ;  and 
ten  cases  of  the  former  operation  are  referred  to,  of  which  only  three 
proved  fatal.  Other  writers,  however,  give  a  different  estimate  of  the 
results  of  this  procedure.  The  operation  is  probably  attended  with  more 
risk  than  ligation  of  the  external  iliac,  but  has,  on  the  other  hand,  the  ad- 
vantage of  being  much  more  easily  performed.  Rabe  has  collected  nearly 
400  cases  of  ligation  of  the  external  iliac  and  common  femoral  arteries, 
and  finds  that  the  risk  of  gangrene  after  the  former  operation  is  but  11 
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per  cent,  as  compared  with  18  per  cent,  after  the  latter,  and  the  risk  of 
hemorrhage  but  15  per  cent,  as  compared  with  39  per  cent.*  In  the 
American  Journal  of  Medical  Sciences  for  July,  1868,  p.  134,  is  recorded 
a  case  in  which  I  secured  the  common  femoral  artery  by  acupressure. 
Lister  and  Pemberton  have  successfully  tied  the  same  vessel  with  carbol- 
ized  catgut,  as  has  H.  M.  Johnson  with  ordinary  silk. 

Aneurisms  of  the  Superficial  Femoral  and  Popliteal  Arte- 
ries are  the  most  frequent  of  all  external  aneurisms,  the  former  vessel 
giving  6G,  and  the  latter  131,  out  of  551  cases  of  aneurism  of  all  parts, 
collected  by  Crisp.  The  treatment  consists  in  compression,  or  in  ligation 
by  the  Hunterian  method.  The  considerations  which  should  guide  the 
surgeon  in  choosing  between  these  modes  of  treatment  have  already  been 
set  forth,  and  need  not  be  again  referred  to  (pages  583,  588).  Popliteal 
aneurisms  are  particularly  adapted  to  the  treatment  by  flexion,  and  by  the 
use  of  Esmarch's  bandage.  The  latter  mode  of  treatment  is,  according  to 
Bellamy,  most  apt  to  succeed  when  the  sac  already  contains  a  certain 
amount  of  fibrinous  clot. 

Ligation  of  the  supei^ficial  femoral  artery  would  appear  to  be  a  more 
successful  operation  when  performed  for  femoral,  than  when  for  popliteal, 
aneurism,  the  reason  being  that  the  risk  of  gangrene  from  venous  conges- 
tion is  much  greater  in  the  latter  case  than  in  the  former.  This  is  seen 
very  clearly  from  Norris's  statistics,  which  embrace  22  cases  of  ligation  for 
femoral  aneurism,  with  only  one  death  (from  hemorrhage),  and  154  cases 
of  the  same  operation  for  popliteal  aneurism,  with  39  deaths — of  which  no 
less  than  19  were  from  gangrene.  Norris's  table  embraces  in  all  204  cases, 
with  50  deaths  and  154  recoveries;  or,  if  femoral  and  popliteal  aneurisms 
alone  are  considered,  176  cases,  with  40  deaths  and  136  recoveries — con- 
secutive amputation  having  been  performed  in  5  of  the  successful  and  in  6 
of  the  unsuccessful  cases.  The  mortality  of  ligature  of  the  femoral  artery 
for  femoral  and  popliteal  aneurism  is,  according  to  these  statistics,  22.7 
per  cent.,  or  about  one  in  four  and  a  half.  Crisp's  statistics  are  more  favor- 
able, giving  122  cases,  with  107  recoveries  (7  after  amputation)  and  only 
15  deaths,  a  mortality  of  but  a  little  over  12  per  cent.,  and  this  is,  accord- 
ing to  Holmes,  about  the  death-rate  of  the  operation  in  London  hospital 
practice  of  the  present  day.  I  have  myself  tied  the  femoral  artery  seven 
times:  in  four  cases  for  aneurism,  with  three  recoveries  and  one  death; 
twice  for  hemorrhage,  with  one  recovery  and  one  death ;  and  once  (unsuc- 
cessfully) for  rupture  of  the  vessel  in  Scarpa's  triangle  by  an  injury  received 
in  blasting  rock.  Syme's  remarkable  record  of  35  operations,  with  only 
one  death,  has  already  been  mentioned. 

Diffused  aneurism  of  the  jjopliteal  artery  usually  requires  amputation; 
while  if  the  femoral  be  the  vessel  affected,  the  "  old  operation"  may  be 
advantageously  substituted,  as  has  been  done,  with  the  most  gratifying 
results,  by  Birkett  and  by  Forster. 

Aneurisms  of  the  Arteries  of  the  Leg  and  Foot  are  extremely 
rare,'-'  but  if  met  with,  should  be  treated  by  comi)ression,  etc.,  or,  if  neces- 
sar}^,  by  ligation  on  the  cardiac  side  of  the  tumor.    The  injection  of  per- 

1  Deutsche  Zeitschrift  f.  Chirurgie,  apud  Hayem  (Revue  des  Sciences  Medicales, 
Oct.  1875). 

2  Prof.  Kinlocli  lias  succeeded  in  collecting  22  cases  of  aneurism  of  the  posterior  tibial 
artery,  including  one  of  his  own.    (Am.  Journ.  of  the  Med.  Sciences,  July,  1882.) 
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chloride  of  iron  proved  successful  in  a  case  of  tibial  aneurism  reported  by 
Denuce. 

The  lines  for  the  ligation  of  the  various  arteries  have  already  been  given 
(pages  205-213). 


CHAPTER  XXX. 

DISEASES  OF  BONE. 

The  diseases  of  bone  may  be  divided  into  those  which  depend  upon  the 
inflammatory  process,  and  those  which  involve  structural,  non-inflammatory 
changes.  The  affections  which  are  to  be  considered  under  the  first  head 
are  Periostitis,  Osteitis,  Osteo-myelitis,  Epiphysitis,  Abscess,  Caries,  and 
Necrosis. 

Inflammatory  Diseases  of  Bone. 

Periostitis,  or  Inflavvmation  of  the  Periosteum,  is  a  frequent  conse- 
quence of  wounds  or  other  injuries,  or  of  certain  diseases,  as  Syphilis.  It 
may  be  primary,  or  may  be  secondary  to  inflammation  of  the  bone  itself, 
or  of  its  medulla.  The  Pathologico'l  Changes  in  periostitis  consist  in 
swelling  {temporary  hypertrophy)  of  the  periosteum,  followed  by  rapid 
cell-proliferation  of  its  deep  or  osteo-genetic  layer,  or  a  rapid  accumulation 
of  wandering  cells  (see  pages  ST  and  232),  and  resulting  in  the  production 
of  inflammatory  lymph ;  these  changes  may  be  quickly  arrested,  the  part 
returning  to  its  former  condition,  and  the  newly  formed  material  being 
gradually  utilized  in  the  normal  maintenance  of  the  bone — or  the  part  may 
remain  permanently  thickened,  or  in  a  state  of  sclerosis  or  induration. 
These  changes  are  usually  accompanied  by  a  softening  or  medullization  of 
the  superficial  layer  of  the  bone.  If  the  irritation  be  more  intense  (as  is 
seen  in  diffuse  periostitis),  there  may  be  a  rapid  formation  of  pus,  when 
necrosis  of  the  subjacent  bone  is  apt  to  follow.  T.  Smith  has  described, 
under  the  name  of  hemorrhagic  periostitis,  a  condition  in  which  bleeding 
occurs  between  the  periosteum  and  the  bone. 

Symptoms. — The  symptoms  of  ordinary  periostitis  are  those  of  deep- 
seated  inflammation  in  general,  viz.,  swelling,  corresponding  to  the  extent 
of  inflamed  periosteum,  heat,  pain,  tenderness  on  pressure,  etc.  The  pain 
is  apt  to  be  worst  at  night.  The  attachment  of  the  periosteum  to  the  sub- 
jacent bone  is  loosened,  giving  sometimes  a  puffy  or  even  boggy  feel  to 
the  part.  In  diffuse  periostitis  (which  is  much  the  most  serious  form  of 
the  affection,  and  which  chiefly  involves  the  long  bones,  especially  the 
femur,  tibia,  or  humerus,  and  is  usually  the  result  of  injury,  in  young 
persons  of  a  strumous  diathesis),  the  inflammation  rapidly  spreads,  fre- 
quently involving  the  periosteal  covering  of  the  entire  shaft,  and  if  (as  is 
sometimes  the  case)  complicated  with  osteo-myelitis,  perhaps  attacking  the 
epiphyses  and  neighboring  joints  as  well.  In  this  form  of  the  disease  the 
production  of  lymph,  and  subsequently  of  pus,  is  rapidly  effected,  giving 
rise  to  the  condition  known  as  Subperiosteal  Abscess.  There  is  usually  a 
good  deal  of  constitutional  disturbance,  and  fatal  pyaemia  not  unfrequently 
occurs  in  the  course  of  the  affection. 

Diagnosis. — The  ordinary  circumscribed  form  of  periostitis  is  easily 
recognized;  the  diffused  variety  may  be  mistaken  for  diffuse  inflammation 
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of  the  areolai'  tissue,  or  for  rheumatism.  From  the  former  it  may  be 
distinguished  by  its  not  spreading-  beyond  the  neighboring  joints,  and  from 
the  latter  by  the  history  of  the  ease,  and  by  the  early  occurrence  of  sup- 
puration. 

Treatment. — The  treatment  of  circumscribed  periostitis  consists  in  the 
application  of  poultices,  preceded  perhaps  by  a  few  leeches,  with  opium  to 
relieve  pain,  and,  in  the  more  chronic  stages,  in  the  use  of  blisters  and  the 
administration  of  the  iodide  of  potassium.  Advantage  may  often  be 
derived  from  a  free  or  subcutaneous  incision,  so  as  to  relieve  the  tense  state 
of  the  periosteum,  and  encourage  resolution.  In  the  treatment  of  the  dif- 
fuse form  of  the  disease,  no  time  should  be  lost  in  making  free  incisions 
through  the  inflamed  periosteum,  so  as  to  relax  the  parts,  and  allow  the 
escape  of  pus,  if  there  be  an}-;  these  incisions  should  be  so  arranged  as  to 
allow  of  free  drainage,  and  should  be  repeated  as  often  as  necessary.  At 
the  same  time,  the  strength  of  the  patient  must  be  maintained  by  the  use 
of  concentrated  food  and  stimulus,  and  by  the  administration  of  tonics 
(especially  quinia),  with  anodynes  to  relieve  pain.  In  favorable  cases,  the 
patient  may  recover  with  the  loss  of  more  or  less  bone  by  necrosis,  but 
pyaemia  will  often  lead  to  a  fatal  termination.  If  the  destruction  of  bone 
be  evidently  too  great  for  the  recuperative  powers  of  nature  to  cope  with, 
and  particularly  if  the  neighboring  joints  become  implicated  {py arthrosis), 
showing  that  the  affection  is  probably  complicated  with  suppurative  osteo- 
myelitis, amputation  should  be  performed — if  the  patient  be  in  a  condition 
to  bear  it — and  I  have  under  such  circumstances  removed  the  arm  at  the 
shoulder-joint,  with  the  happiest  result.  The  statistics  of  amputation  for 
subperiosteal  abscess,  particularly  in  the  femur,  are,  however,  so  gloomy, 
that  the  operation  can  only  be  looked  upon  as  a  last  resort. 

Osteitis,  or  Inflammation  of  the  Osseous  Tissue  itself,  is  seldom  if 
ever  met  with  as  a  primai^y  afi'ection,  though  it  is  a  very  frequent  second- 
ary complication  of  either  periostitis  or  osteo-myelitis.  In  fact,  in  the 
large  majority  of  cases,  whichever  constituent  of  bone  is  first  affected,  all 
are  sooner  or  later  involved.  The  first  Pathological  Change  due  to  osteitis 
is  a  softening  or  medullization  of  the  bone  tissue.  Absorption  of  the 
earthy  constituents  occurs,  while  the  Haversian  canals,  lacunaj,  and  cana- 
liculi  become  widened,  many  disappearing  by  the  coalescence  of  numerous 
spaces  and  canals.  "The  enlarged  Haversian  canals,"  says  Paget,  "pre- 
sent the  appearance  of  medullary  spaces,  and  are  filled  with  a  soft,  I'apidly 
growing  tissue  not  unlike  that  of  granulation."  This  process  is  rapidly 
accomplished.  Oilier  having  seen  complete  medullization  of  the  phalanges, 
without  necrosis,  in  the  short  space  of  twenty  days.  As  the  result  of  this 
medullization,  the  bone  becomes  enlarged  (though  it  loses  in  weight),  the 
layers  of  its  walls  becoming  separated,  and  thus  giving  a  porous  appear- 
ance— whence  this  condition  is  called  rarefaction  or  osteo-porosis.  The 
bone  often  at  the  same  time  becomes  elongated,  from  transference  of  irri- 
tation to  the  epiphyseal  cartilage.  Paget  has  described,  under  the  name 
of  osteitis  deformans,  a  condition  in  which  the  bones  yield  to  pressure  and 
become  much  distorted.  Three  out  of  four  cases  terminated  in  the  develop- 
ment of  cancer.  Other  examples  of  this  aff"ection  have  been  since  reported 
by  various  surgeons,  and  I  have  myself  seen  one  case,  sent  to  me  by  Dr. 
Grimshaw,  of  Wilmington,  Del.,  Avhich  I  am  disposed  to  place  in  the  same 
category.  The  deformity  in  this  case  is  well  shown  in  Figs.  293,  294, 
taken  from  photographs. 

If  the  irritation  be  intense  or  continued,  the  process  of  medullization,  or 
decalcification,  as  it  is  also  called,  may  run  on  to  the  occurrence  of  sup- 
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puration,  with  perhaps  caries  and  necrosis ;  in  other  cases,  the  deposit  of 
bony  matter  is  renewed,  the  part,  perhaps,  eventually  becoming-  abnor- 

FiG.291.  Fig.  292. 


Osteitis  deformans.    (From  a  patient  in  the  Hospital  of  the  University  of  Pennsylvania.) 


mally  solid  and  heavy,  the  walls  being  thickened  and  the  marrow-cavity 
encroached  upon — when  the  condition  known  as  scle?-osis  or  eburnation 
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results.  These  various  conditions  are  frequently  seen  in  different  parts  of 
the  same  bone,  one  specimen  thus  often  exhibiting  at  once  osteo-porosis, 
eburnation,  and  necrosis. 

Symptoms. — The  symptoms  of  osteitis  are  those  of  periostitis,  with 
which  the  disease  is  almost  invariably  complicated.  The  osteocopic  pains 
are  perhaps  more  marked,  and  the  tenderness  greater,  while  the  limb  feels 
heavier  and  more  helpless. 

Treatment. — The  treatment  is  essentially  that  recommended  for  perios- 
titis ;  if  a  deep  incision  do  not  afford  relief,  a  longitudinal  section  should  be 
made  through  the  bone,  down  to  the  medullary  canal,  with  a  Hey's  saw ; 
or  (which  is  better  if  the  disease  have  run  on  to  suppuration)  a  small  disk 
of  bone  may  be  removed  by  means  of  a  trephine.  The  escape  of  pus,  if 
there  be  any,  is  thus  permitted,  and  the  part  placed  in  the  most  favorable 
position  for  recovery. 

Osteo-myelitis,  as  the  term  is  used  in  these  pages,  signifies  Ivfiam- 
matiori  of  the  3Iedulla  or  Marrow  of  Bone.  This  disease  was  made  a 
subject  of  special  study  by  the  late  Dr.  John  A.  Lidell.  of  New  York,  whose 
writings  give  by  far  the  best  account  of  the  affection  to  be  found  in  our  own, 
if  not  in  any,  language.  Osteo-myelitis  may  occur  as  &  primary  affection, 
or  may  be  secondary  to  inflammation  of  the  periosteum',  or  of  the  bone 
itself — being,  indeed,  almost  invariably  accompanied  by  osteitis  or  perios- 
titis, or  both.  It  may  occasionally  occur  idiopathically,  but  is  usually  a 
traumatic  affection,  resulting  particularly  from  contusions  or  contused 
wounds  of  bone,  and  hence  is  of  special  interest  in  military  practice  (see 
page  176).  Several  varieties  of  osteo-myelitis  have  been  described  by 
surgical  writers,  as  the  acute  and  chronic,  or  the  diffused  and  circum- 
scribed. A  better  classification  would  appear  to  be  one  founded  upon  the 
pathological  condition  in  different  cases,  according  as  the  inflammatory 
change  is  limited  to  cell-proliferation  and  the  production  of  lymph,  or  runs 
on  to  suppuration,  or  to  sloughing.  We  may  thus  speak  of — 1,  simjde  ; 
2,  suppurative ;  and  3,  gangrenous  osteo-myelitis. 

1.  Simple  osteo-myelitis  is  constantly  met  with  in  connection  with 
osteitis  and  periostitis.  It  is  present  in  a  circumscribed  form  in  many 
cases  of  simple  fracture,  in  w"hich,  by  causing  a  retrograde  metamorphosis 
into  bone,  it  gives  rise  to  the  so-called  pin  callus.  The  pathological  change 
which  characterizes  simple  osteo-myelitis  is  called  by  Lidell  carnification 
or  hepatization  of  the  marrow.  "The  first  anatomical  alteration  in  osteo- 
myelitis, beyond  mere  hyperaemia  of  the  involved  bloodvessels,  appears  to 
be,"  according  to  Dr.  Woodward,  "cell  multiplication  affecting  the  con- 
nective-tissue corpuscles  of  the  marrow,  and  of  the  connective  tissue  sur- 
rounding the  bloodvessels  in  the  canals  of  Havers.  As  a  consequence,  the 
true  osseous  tissue  is  encroached  upon,  and  the  portions  of  it  which  imme- 
diately adjoin  the  multiplying  connective  tissue  disappear.  ...  It 
appears  probable  .  .  .  that  the  bone-cells  which  occupy  the  lacunae 
next  to  the  multiplying  connective  tissue  themselves  enlarge  and  multiply, 
the  matrix  between  them  being  absorbed,  and  that  thus  the  bone-cells 
themselves  contribute  to  the  resulting  granulation  tissue.  The  fat  in  the 
adipose-tissue  cells  of  the  marrow  is  also  absorbed,  and  these  cells  appear 
to  contribute  by  their  multiplication  to  the  granulation  tissue  formed,  as 
is  the  case  in  inflammation  of  the  subcutaneous  adipose  tissue."  This 
granulation  tissue  of  simple  osteo-myelitis  can  be  well  seen  in  the  florid 
button  of  granulations  which  covers  the  sawn  end  of  a  bone,  in  the  stump 
of  an  amputation.  Carnified  marrow  is  of  a  tough,  almost  fibrous,  con- 
sistence, and  usually  of  a  more  or  less  vivid  red  color,  sometimes  yellow- 
39 
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ish  from  the  admixture  of  fat  or  of  imperfectly  org-anized  lymph,  or  deep 
red,  or  almost  black  from  hemorrhagic  extravasation,  which  Lidell  calls 
apoplexy  of  the  marrow. 

Carnified  marrow  may  gradually  return  to  its  normal  state,  or  may  run 
on  to  suppuration,  or,  on  the  other  hand,  may  undergo  a  retrograde  meta- 
morphosis, giving  rise  to  the  formation  of  a  cylinder  of  bone,  and  perhaps 
to  complete  obliteration  of  the  marrow-cavity.  This  is  a  not  infrequent 
termination  of  simple  osteo-myelitis. 

2.  Suppurative  Osteo-myelitis^  may  be  regarded  as  a  later  stage  of  the 
preceding.  In  the  large  majority  of  cases,  suppurative  is  preceded  by 
simple  osteo-myelitis,  the  lymph-corpuscles  of  the  granulation  tissue  of  the 
latter  being  converted  into  pus-corpuscles,  and  suppuration  beginning  in 
several  distinct  foci,  which  afterwards  coalesce.  In  some  instances,  how- 
ever, under  the  depressing  effect  of  bad  hygienic  or  constitutional  influ- 
ences, the  production  of  pus  is  so  rapid  as  to  render  the  suppurative  form 
of  the  disease  to  all  intents  and  purposes  a  primai'v  affection.  If  the 
pyogenic  change  be  limited  to  a  small  area,  the  condition  known  as  Cir- 
cumscribed Suppuration  or  Abscess  of  Bone  is  produced — an  affection 
which  is  quite  amenable  to  treatment  (see  page  613).  If,  on  the  other 
hand,  the  medullary  suppuration  be  diffused,^  involving,  perhaps,  the  whole 
marrow-cavity,  the  affection  becomes  one  of  the  gravest  character — wide- 
spread necrosis  resulting  as  an  almo.st  necessary  consequence,  even  if  the 
occurrence  of  pyaemia  do  not  lead  to  a  fatal  result. 

3.  Gangrenous  Osteo-myelitis  is  a  comparatively  rare  affection.  It 
occurs,  just  as  inflammatory  gangrene  in  other  parts,  from  a  higher  grade 
of  irritation  than  is  concerned  in  the  production  of  the  simple  or  suppura- 
tive varieties.  When  attacked  by  gangrenous  osteo-myelitis,  the  marrow 
assumes  a  very  dark,  almost  black,  hue,  and  has  a  gangrenous  odor.  When 
examined  with  the  microscope,  the  cell  formations  are,  according  to  Lidell, 
found  to  have  been  destroyed,  amorphous  matter  (the  debris  of  pre-exist- 
ing histological  structures)  alone  remaining,  with  perhaps  some  connective 
tissue — all  stained  of  a  dark  color  by  decomposing  haematoidin.  The  same 
bone  may  be,  at  the  same  time,  affected  in  a  different  part  by  each  of  these 
varieties  of  osteo-myelitis. 

Osteo-myelitis,  in  whatever  form  it  appears,  has  a  marked  tendency  to 
spread  towards  the  trunk — the  upper  portions  of  the  long  bones  (at  least  in 
the  case  of  the  femur  and  humerus,  which  are  the  bones  most  often  affected) 
being  almost  always  more  seriously  involved  than  the  lower.  In  a  case, 
however,  of  osteo-myelitis  affecting  the  tibia,  observed  by  Dr.  H.  Allen, 
the  lower  portion  of  the  medulla  was  most  inflamed. 

Beside  the  immediate  risks  of  osteo-myelitis,  of  which  the  chief  is  un- 
questionably the  occurrence  of  pyaemia,  serious  consequences  may  ensue 
from  the  implication  of  the  other  constituents  of  the  affected  bone;  thus, 
as  the  result  of  secondary  osteitis,  there  may  be  caries  or  necrosis,  which 
may  involve  the  internal  laminae  only  (central  necrosis),  or,  if  accom- 
panied Avith  diffuse  periostitis  and  subperiosteal  abscess,  may  involve  the 
external  lamina?  only  (peripheral  necrosis),  or  may  cause  the  destruction 

'  Suppurative  osteo-myelitis  is  often  supposed  to  be  due  to  the  contact  of  infectious 
materials,  and  its  occurrence  to  be  preventable  by  the  adoption  of  Lister's  mode  of 
dressing ;  but  Colin  has  shown  by  experiments  on  the  lower  animals  that  it  is  not 
excited  by  prolonged  exposure  of  any  part  of  the  bone  to  the  atmosphere,  nor  even  by 
tlie  application  of  putrid  substances ;  its  development  seems  to  be  rather  due  to  the 
action  of  constitutional  causes. 

2  This  is  the  only  form  of 'the  disease  which  is  recognized  under  the  name  of  osteo- 
myelitis by  many  systematic  writers. 
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of  the  whole  thickness  of  the  shaft  {total  necrosis).  Again,  from  exten- 
sion in  a  longitudinal  direction,  separation  of  the  epiphyses  may  follow, 
or,  the  epiphyses  themselves  being-  involved,  ulceration  of  the  articulating 
cartilages  and  secondary  pyarthrosis  of  the  neighboring  joints  may  ensue. 

Symptoms  and  Diagnosis  of  Osteo-myelitis. — Simple  osteo-myelitis  is 
ordinarily  attended  by  no  recognizable  symptoms,  being  indeed  usually  a 
conservative  process  which  can  scarcely  be  called  morbid.  "When  it  does 
pass  the  border-line  between  health  and  disease,  its  symptoms  are  indis- 
tinguishable from  those  of  the  osteitis  and  periostitis  by  which  it  is  accom- 
panied. Even  suppurative  and  gangrenous  osteo-myelitis  can  rarely  be 
recognized  during  life,  unless  the  bone  affected  be  in  an  unhealed  stump, 
when  the  protrusion  from  the  marrow-cavity  of  a  suppurating  or  sloughing 
fungous  mass,  or  an  exploration  with  the  finger  or  probe,  would,  of  course, 
indicate  the  nature  of  the  affection.  Under  other  circumstances,  the  symp- 
toms will  be  usually  completely  masked  by  those  of  the  accompanying 
diffuse  periostitis;  if,  however,  as  remarked  by  Dr.  Lidell,  the  free  inci- 
sions which  were  recommended  for  the  latter  affection  should  fail  in  any 
case  to  give  relief,  the  surgeon  would  properly  infer  that  the  medullary- 
cavity  was  involved.  A  similar  inference  would  be  justifiable  from  the 
occurrence  of  pyarthrosis,  or  epiphyseal  sepai-ation,  or  even  from  the  pain 
and  constitutional  disturbance  being  more  intense  than  could  be  accounted 
for  by  the  existence  of  osteitis  and  periostitis  alone. 

Treatment. — The  treatment  of  simple  osteo-myelitis  is  essentially  that 
recommended  for  osteitis,  the  longitudinal  section  with  Hey's  saw  being 
equally  applicable  in  these  cases.  If  the  existence  of  suppurative  osteo- 
myelitis be  ascertained,  an  attempt  may  be  made  to  preserve  the  limb  by 
making  one  or  more  openings  with  the  crown  of  a  small  trephine,  so  as  to 
expose  the  marrow-cavity  and  allow  the  exit  of  pus.  This  plan  was  em- 
ployed in  the  year  1798,  by  the  late  Dr.  Nathan  Smith,  with  the  happiest 
results,  and  has  been  more  recently  adopted  by  his  son,  Morven  Smith, 
and  by  several  other  surgeons,  including  Frank,  Boeckel,  Pean,  and  myself. 
If  the  affection  involve  the  whole  extent  of  the  medulla — particularly  if 
pyarthrosis  have  occurred,  amputation  or  excision,  according  to  the  nature 
of  the  bone,  may  be  required.  If  a  short  bone,  such  as  the  astragalus,  be 
involved  (which  is  seldom  the  case),  excision  may  suffice;  but  in  the  case 
of  the  long  bones,  the  choice  will  lie  between  amputation  and  disarticula- 
tion. Amputation  in  the  continuity  of  the  affected  bone  should  be  rejected, 
as  the  disease  would  almost  certainly  recur  in  the  part  that  would  be  left; 
hence,  disarticulation,  in  the  case  of  humerus  or  femur,  and  the  same,  or 
amputation  of  the  thigh  or  arm,  in  the  case  of  bones  of  the  leg  or  forearm, 
are  the  operations  to  be  recommended.  Disarticulation,  under  these  cir- 
cumstances, proved  very  successful  in  the  hands  of  J.  Roux  and  Arlaud, 
20  cases,  of  which  2  were  at  the  hip-joint,  having  all  terminated  in  re- 
covery.' The  operation  should  be  performed,  if  possible,  before  the  develop- 
ment of  pyaemic  symptoms,  but  has  been  resorted  to  with  success  even  at 
a  later  period  by  Sir  Joseph  Fayrer.  Gangrenous  osteo-myelitis,  if  recog- 
nized during  life,  would  require  amputation  even  more  imperatively  than 
the  suppurative  form  of  the  disease. 

It  is,  perhaps,  scarcely  necessary  to  say  that  amputation  should  not  in 
any  case  be  employed,  unless  not  only  the  surgeon  be  well  convinced  that 
diffuse  suppurative  or  gangrenous  osteo-myelitis  is  actually  present,  but 
unless  also  the  affection  is  running  so  acute  a  course  as  to  endanger  life — 

'  Roux  reports  in  all  22  cases,  of  which  4  were  at  the  hip-joint  (all  successful)  ;  2 
of  the  hip-joint  cases  were,  however,  for  affections  other  than  osteo-myelitis. 
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and  unless  conservative  treatment,  especially  the  use  of  the  trephine,  has 
failed  to  give  relief.  A  large  number  of  cases  of  osteo-myelitis  run  a  com- 
paratively chronic  course,  producing  more  or  less  extensive  necrosis,  but 
at  no  time  placing  life  in  imminent  danger;  as  a  rule,  no  amputation  would 
be  justifiable  under  such  circumstances,  but  the  dead  bone  should  be  dealt 
with  as  in  cases  of  necrosis  from  any  other  cause. 

Epiphysitis  Under  this  name,  Macnamara  describes  a  state  of  in- 
flammation often  running  on  to  suppuration,  occurring  in  children  at  the 
juncture  of  the  epiphysis  and  diaphysis  of  a  long  bone.  The  affection  is 
apt  to  be  mistaken  for  arthritis  of  the  neighboring  joint,  but  can  be  dis- 
tinguished by  careful  examination.  The  general  symptoms  correspond 
pretty  closely  with  those  of  diffuse  periostitis,  which  indeed  often  follows 
the  original  affection.  The  treatment  consists  in  making  an  early  and  free 
incision,  with  attention  to  drainage,  etc.,  and  in  supporting  the  patient  by 
the  use  of  quinia  and  alcohol.  If  the  symptoms  persist,  the  medullary 
cavity  should  be  opened  as  in  suppurative  osteo-myelitis ;  amputation  may 
sometimes  be  required. 

Circumscribed  Suppuration  or  Abscess  of  Bone. — This  pain- 
ful affection  may  occur  in  any  part  of  a  bone,  but  is  most  common  in  the 

articular  extremities,  as  in  the 
Fig.  295.  head  of  the  tibia.    The  course  of 

the  disease  is  usually  very  chronic, 
and  is  marked  by  symptoms  of 
localized  osteitis,  especially  ten- 
derness and  pain,  which  is  most 
severe  at  night,  and  is  aggravated 
by  w^alking  or  other  exertion. 
There  is  often  some  swelling  and 
redness  of  skin,  with  concomitant 
periostitis.  Abscess  of  bone  has 
been  met  with  under  several  con- 
ditions, which  have  been  described 
as  distinct  affections,  though  the 
pathology  of  all  is  the  same.  Thus 
(1)  there  may  be  caries  of  the 
superficial  portion  of  the  bone,  a 
narrow  channel  leading  down  to 
the  focus  of  suppuration  (as  in 
the  celebrated  case  recorded  by 
Hey,  of  Leeds)  ;  or  (2)  there  may 
be  what  Dr.  Markoe,  of  New 
York,  has  well  described  as- 
' '  chronic  sinuous  abscess  of  bone," 
in  which  an  abscess  originating 
in  the  interior  of  a  bone  makes  its 
way  towards  the  surface,  and  ob- 
tains an  imperfect  vent  by  per- 
forating the  external  compact 
layer ;  or  (3)  there  may  be  an  abscess  entirely  surrounded  by  bone-structure, 
as  in  cases  recorded  by  Sir  Benjamin  Brodie.  The  only  affections  with 
which  abscess  of  bone  is  likely  to  be  confounded  are  osteitis,  circumscribed 
osteo-myelitis,  stopping  short  of  the  production  of  pus,  central  necrosis, 
and  cy.stic  growths  originating  within  the  bone.    A  mistake  under  these 


Abscess  in  tibia  ;  Brodie's  case.  (Holmes.) 
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circumstances  would,  however,  be  of  no  practical  importance,  as  the  same 
treatment  would  answer  in  either  contingency. 

Treatment. — The  treatment  consists  in  perforating  the  compact  sub- 
stance with  a  trephine  at  the  most  tender  point,  so  as  to  give  free  vent  to 
the  contained  pus,  as  was  done  by  Dr.  Nathan  Smith,  in  1T98,  in  a  case  of 
diffused  medullar}^  suppuration  (see  page  (511).  A  small  trephine  should 
be  used,  the  bone  being  first  exposed  by  means  of  a  suitable  incision ;  and 
if  the  abscess  be  not  reached  by  the  opening  thus  made,  perforations  in 
various  directions  may  be  made  through  the  aperture  with  a  drill  or  other 
suitable  instrument.  The  cavity  of  the  abscess  is  sometimes  found  lined 
with  granulations,  forming  what  is  called  a  pyogenic  membrane — or  the 
surrounding  bone  may  be  rough  and  carious.  In  the  latter  case,  the  gouge 
should  be  freely  used;  while  if  a  sequestrum  be  found,  the  opening  may  be 
enlarged  in  order  to  effect  its  removal,  as  will  be  described  in  speaking  of 
necrosis.  The  use  of  the  trephine  for  abscess  in  bone  is  usually  said  to 
have  originated  with  Brodie,  and  to  that  distinguished  surgeon  is  un- 
doubtedly due  the  credit  of  having  popularized  the  operation  in  modern 
times.  It  is,  however,  really  an  old  mode  of  treatment,  having  been  dis- 
tinctly described  by  David,  in  an  essay  which  received  the  prize  of  the  Royal 
Academy  of  Surgery,  in  ltG4,  and  by  Bromfeild,  in  1773.  Still  earlier 
the  operation  had  been  performed  by  Petit  (who  died  in  1750),  and  by 
"Walker,  of  Virginia  (in  1757);  and  at  a  later  period  by  Hey,  of  Leeds 
(1787),  and  by  Simons,  of  South  Carolina  (1825) — Brodie's  first  case  not 
occurring  until  1828. 

The  operation  should  be  performed  as  soon  as  the  deep-seated  pain  and 
other  symptoms  render  the  existence  of  an  abscess  probable ;  and  if  no  pus 
be  found,  relief  will  probably  be  afforded  by  the  diminu- 
tion of  tension  and  pressure.    If  the  operation  should  be        Fig.  296. 
delayed,  there  would  be  reason  to  fear  that  the  abscess 
might  perforate  the  articular  cartilage,  and  involve  the 
neighboring  joint — an  accident  which  might  make  it  neces- 
sary to  resort  to  excision,  or  possibly  amputation. 

Caries. — Caries  is  the  name  applied  to  Ulceration  of 
the  Osseous  Tissue,^  and  it  bears  precisely  the  same  re- 
lation to  inflammation  of  bone  that  ordinary  ulceration 
does  to  inflammation  of  the  soft  parts.  Several  varieties 
of  caries  are  described  by  systematic  writers — such  as  the 
circumscribed,  diffuse,  or  phagedjenic — the  simple,  scro- 
fulous, syphilitic,  etc.  In  caries,  as  in  common  ulceration, 
the  dead  tissue  is  thrown  off  in  a  state  of  solution,  or  in 
very  minute  particles ;  whereas  in  necrosis  (as  in  ordinary 
gangrene)  considerable  masses  are  ejected  at  once.  The 
term  caries  necrotica  is  used  by  some  writers  to  signify 
an  intermediate  condition,  analogous  to  what  might  be 
called  gangrenous  ulceration  of  the  soft  tissues.  The  term 
caries  is  strictly  applicable  only  to  the  degenerative  pro- 
cess in  which  the  effete  material  is  cast  off  or  ejected — 
that  in  which  the  products  of  degeneration  are  absorbed 
being  more  properly  designated  as  interstitial  absorption}     Cavies.  (Druitt.) 

1  Some  writers  limit  the  term  caries  to  scrofulous  ulceraiion  of  bone  ;  while  others 
(as  Erichsen)  consider  it  a  distinct  disease,  analogous  to,  but  not  identical  with, 
ulceration. 

2  Remarkable  cases  of  tliis  kind  have  been  recorded  by  Barbieri,  Billroth,  and  other 
surgeons. 
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Carious  bone  is  porous  and  fragile,  usually  of  a  dark  gray  or  brown  hue,  and 
presents  numerous  hollows  and  cavities,  which  are  filled  with  the  products  of 
disintegration,  often  intermingled  with  necrosed  fragments.  The  surround- 
ing bone  is  usually  indurated,  though,  especially  in  the  scrofulous  variety,  it 
is  often  in  a  state  of  niedullization — fungous  granulations  overlapping  and 
masking  the  carious  portion.  Carious  bone  is  sometimes,  though  not  usually, 
sensitive;  bleeds  when  touched  with  a  probe;  and  may  be  felt  to  be  softer 
than  in  the  normal  condition.  The  disintegrated  material  derived  from 
carious  bone  consists  of  oil  globules,  blood,  and  various  debris,  with  granu- 
lar inorganic  substances  corresponding  in  chemical  composition  to  the  salts 
of  bone.  Superficial  caries  is  accompanied  Avith  localized  periostitis,  the 
periosteum  being  loosened  and  thickened,  and  jiresenting  a  pink,  villous 
appearance;  these  villous-looking  granulations  occupy  the  depressions  of 
the  subjacent  bone. 

The  symjjtoms  of  caries  are  those  of  osteitis  complicated  by  an  abscess 
leading  to  the  softened  bone;  there  cannot  be  true  caries  without  suppura- 
tion. When  the  bone  can  be  felt  (as  it  usually  can  by  using  Sayre's  jointed 
probe.  Steel's  flexible  wire  instrument,  or  the  still  simpler  apparatus  of 
Sarazin,  which  consists  merely,  in  a  flexible  bougie  tipped  with  the  end  of 
a  female  catheter),  the  diagnosis  is  easy — but-  under  other  circumstances 
can  only  be  made  by  observing  the  persistence  of  the  suppuration  and  other 
symptoms  without  obvious  cause,  and  by  chemical'examination  of  the  pus, 
w^hich,  when  proceeding  from  diseased  bone,  contains  an  excess  of  phosphate 
of  lime.  Caries  may  be  secondary  to  disease  of  the  soft  parts  (as  in  certain 
inveterate  ulcers,  particularly  of  the  lower  extren>ities),  or  may  be  a  primary 
affection.  In  the  latter  case  it  particularly  involves  the  cancellated  tissue, 
and  is  thus  most  common  in  the  short  or  spongy  bones,  and  in  the  articu- 
lating extremities  of  the  long  bones — in  which  situatioa  it  not  unfrequently 
leads  to  destructive  disorganization  of  the  neighboring  joints.  Recovery 
from  caries,  as  from  ulceration  of  the  soft  parts,  is  effected  by  granulation 
and  cicatrization — a  dense  fibrous  structure,  or  an  imperfect  form  of  bone, 
taking  the  place  of  the  tissue  which  has  been  destroyed. 

Treatment. — The  treatment  of  caries  must  be  both  constitutional  and 
local.    If  the  patient  be  syphilitic,  iodide  of  potassium  may  be  adminis- 

FiG.  297.  Fig.  298. 


Goage-forceps.  Burr-head  driU. 


tered,  or  if  of  a  scrofulous  diathesis,  cod-liver  oil  with  the  iodide  of  iron. 
The  hygienic  condition  should  receive  careful  attention,  and  in  many  cases 
a  change  of  air,  especially  residence  at  the  seashore,  will  prove  of  great 
benefit.    The  local  treatment  during  the  early  stages  of  the  disease,  while 
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the  ulcerative  process  is  advancing',  should  usually  consist  merely  in  keep- 
ing the  parts  clean  and  free  from  external  sources  of  irritation.  When  the 
acute  symptoms  have  subsided,  an  attempt  may  be  made  to  remove  the 
diseased  bone  by  means  of  applications  of  iodine  or  of  the  mineral  acids. 
Chassaig-nac  has  highly  recommended  the  use  of  dilute  muriatic  acid,  which 
is  injected  through  the  fistulte  which  lead  to  the  carious  bone.  Mr.  Pol- 
lock employs  dilute  sulphuric  acid,  applied  with  a  camel's-hair  brush,  after 
turning  back  the  soft  parts.  The  use  of  caustics,  or  even  of  the  actual 
cautery,  has  likewise  been  advised  by  various  surgeons,  and  may  occa- 
sionally prove  useful.  The  "Liqueur  de  Villate,^''  which  was  introduced 
by  Notta,  may  be  used  as  an  injection,  and  has  been  favorably  spoken  of 
by  many  surgeons.  It  may  be  made  according  to  the  following  formula : 
R.  Zinci  sulphatis,  cupri  sulphatis,  aa  gr.  xv;  liq.  plumbi  subacetatis,  f5ss; 
acid.  acet.  dilut.  fSiijss.  M.  Great  advantage  may  often  be  derived  from 
the  use  of  an  oakum  seton  drawn  through  the  carious  bone,  as  recommended 
by  Sayre,  of  New  York.  When  the  carious  bone  can  be  reached  from  the 
surface,  it  may  be  scraped  or  cut  away  with  a  gouge  or  gouge-forceps,  or 
with  a  burr-head  drill  or  osteotrite.  The  process  should  be  continued 
until  all  the  diseased  bone  has  been  removed,  which  may  usually  be  known 
by  the  hardness  and  density  of  the  surrounding  healthy  part;  if  the  latter 
be  softened  by  inflammation,  the  surgeon  may  know  that  he  has  gone  far 
enough  when  the  detritus  retains  its  red  color  in  spite  of  washing — carious 
bone  when  washed  becoming  white,  gray,  or  black.  When  the  disease  is 
very  extensive,  as  where  it  involves  the  whole  or  greater  part  of  one  of  the 
tarsal  bones,  or  the  articulating  extremity  of  a  long  bone,  very  free  gouging 
(which  Sedillot  has  recommended  under  the  name  of  evidement)  may  be 
employed,  though  in  many  cases  excision  will  be  preferable.  Finally, 
amputation  may  be  necessary  to  prevent  fatal  exhaustion.  Before,  how- 
ever, resorting  to  so  grave  an  operation — and  this  remark  applies  in  a  less 
degree  to  any  cutting  operation  for  caries — the  surgeon  must  consider  that 
the  affection  with  which  he  has  to  deal  is  essentially  of  a  chronic  nature, 
and  may  persist  for  many  years,  ending  perhaps,  eventually,  in  spontaneous 
recovery ;  hence,  in  many  cases,  particularly  with  patients  who,  from  their 
social  condition,  can  atford  to  be  invalids,  it  will  be  more  prudent,  as  long 
as  life  is  not  endangered,  to  avoid  modes  of  treatment  which  are  in  them- 
selves necessarily  attended  with  considerable  risk. 

Necrosis  Necrosis  is  the  name  given  to  mortification  of  bone;  like 

gangrene  of  the  soft  parts,  it  may  be  acute  or  chronic,  dry  or  moist,  inflam- 
matory, senile,  etc. 

Causes. — The  most  frequent  immediate  canse  of  necrosis  is  osteitis, 
occurring  as  a  complication  of  periostitis,  of  osteo-myelitis,  or  of  both. 
Necrosis  may,  however,  result  (just  as  gangrene  of  the  soft  tissues)  from 
external  violence  depriving  the  part  of  vitality,  without  the  intervention  of 
inflammation.  Under  these  circumstances,  or  in  any  case  in  which  the 
bone  is  suddenly  killed,  if  the  cancellated  structure  be  involved  (the  blood 
and  other  fluids  remaining  in  the  part),  the  necrosis  is  of  the  moist  variety; 
this  form  of  necrosis  corresponds  to  the  mephitic  gangrene  of  bone  of  Dr. 
Lidell.  In  the  large  majority  of  cases,  however,  necrosis  is  slowly  devel- 
oped by  the  aifected  bone  being  deprived  of  its  normal  supply  of  blood; 
the  compact  structure  is  then  chiefly  involved,  and  the  phenomena  of  dry 
or  ordinary  necrosis  are  presented.  Thus  in  osteitis,  the  capillaries  of  the 
Haversian  canals  become  strangulated,  as  it  were,  against  the  surrounding 
bony  walls,  and  death  of  the  part  results  as  a  consequence  of  arrested  cir- 
culation.   Among  the  more  remote  causes  of  necrosis  may  be  particularly 
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mentioned  scrofula  and  syphilis,  exposure  to  heat  or  cold,  the  application 
of  caustics,  exposure  to  the  fumes  of  phosphorus,  etc.  The  bones  most 
often  affected  are  the  tibia,  femur,  humerus,  phalanges,  skull,  lower  jaw, 
clavicle,  and  ulna;  unlike  caries,  necrosis  attacks  the  shafts,  in  preference 
to  the  articulating-  extremities,  of  the  long  bones.  Necrosis  is  not  very 
common  in  young  children  (though  it  may  occur  among  the  sequela?  of  the 
eruptive  fevers),  being  most  frequent  in  early  adult  life;  it  is  scmietimes 
seen,  like  ordinary  senile  gangrene,  as  a  consequence  simply  of  the  dimin- 
ished vitality  of  old  age.  Bone  deprived  of  its  periosteum  usually,  though 
not  necessarily,  becomes  necrosed;  if  hoth  iJeriosteum  and  medulla  perish, 
necrosis  is  almost  certain  to  follow. 

Dry  Necrosis. — Bone  affected  with  dry  or  ordinary  necrosis  is  hard,  and 
of  an  opaque,  yellowish-white  hue,  though  it  may  become  blackened  from 
exposure;  it  is  insensible,  sonorous  when  struck  with  a 
Fig.  299.  probe,  and  does  not  bleed.    It  may  be,  according  to  the 

part  Si&ected,  peripheral,  central,  or  total  (see  p.  610). 
The  dead  bone  is  at  first  connected  with  the  surrounding 
parts,  but  becomes  gradually  loosened,  and  is  finally 
separated  and  thrown  off  as  an  exfoliation.  While  the 
process  of  loosening  is  going  on,  the  periosteum,  if  not 
destroyed,  furnishes  new  bone,  which  often  forms  a  sheath 
around  the  dead  portion,  which  is  then  said  to  be  invagi- 
nated,  and  when  separated  constitutes  a  sequestrum. 
The  separation  is  effected,  not,  as  was  formerly  supposed, 
at  the  expense  of  the  dead  part,  by  absorption,  but  at 
the  expense  of  the  surrounding  living  bone,  which 
undergoes  medullization,  and  is  converted  into  a  layer 
of  granulations.  The  free  surface  of  an  exfoliation,  or  of 
a  sequestrum,  is  pretty  smooth,  but  the  edges  and  deeper 
surfaces  present  a  ragged  or  worm-eaten  appearance,  with 
depressions  corresponding  to  the  granulations  by  which 
they  have  been  surrounded.  The  sheath  of  bone  which 
envelops  a  sequestrum  is  called  the  involucrum ;  this 
usually  presents  numerous  round  or  oval  openings 
which  are  called  cloacse,  and  through  which  the  extru- 
sion of  the  sequestrum  is  eventually  accomplished.  It 
occasionally  happens,  in  cases  of  total  necrosis,  that, 
while  the  original  bone  is  perishing,  and  the  periosteum 
furnishing  a  new  osseous  sheath,  the  medulla  likewise, 
by  a  process  of  retrograde  metamorphosis,  becomes 
i.eiurai  uecrosis  partially  ossificd,^  and  the  sequestrum  is  thus  surrounded 
now  boue  with  clo-    On  both  sides  by  living  bone. 

ac«.  (Ericiise.v  )  Moist  NccTOsis. — This,  which  is  a  comparatively  rare 

form  of  necrosis,  is  well  described  by  Lidell  under  the 
name  of  Mephitic  Gangrene  of  Bone.  This  form  of  the  disease  manifests 
its  peculiarities  chiefly  in  the  cancellated  structure  of  bone,  which,  when 
thus  attacked,  is  moist,  more  or  less  softened,  and  of  a  dirty  gray  or 
greenish-brown  hue,  with  an  extremely  offensive  odor.  This  form  of 
necrosis  may  occasionally  be  seen  in  compound  fractures,  in  what  Dupuy- 
tren  called  primary  splinters  (see  pp.  1*70,  242),  if  these  be  not  promptly 
removed;  it  may  also  result  from  violent  contusion  of  bone,  being  thus 
more  frequent,  probably,  in  military  than  in  civil  practice.    Moist  necrosis 

'  This  fact  was  long  since  observed  by  Copland  Hutchison,  and  has  more  recently 
been  noticed  by  Packard,  Markoe,  Demarqiiay,  and  other  writers  ;  but  the  true  ex- 
planation appears  to  have  been  first  given  by  Oilier,  of  Lyons  (see  pp.  233  et  seq.). 
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is  always  total — involving,  that  is,  the  whole  thickness  of  the  affected 
bone;  there  is  little  or  n^  effort  at  repair  on  the  part  of  nature  in  these 
cases,  the  periosteum  either  itself  sloughing,  or  at  best  furnishing  but  a  few 
imperfect  nodules  of  bone. 

Symptoms  of  Necrosis. — The  symptoms  of  necrosis  may  be  described  as 
belonging  to  two  periods,  that  in  which  the  bone  is  dying,  and  that  in 
which  its  separation  as  an  exfoliation  or  sequestrum  is  effected:  in  moist 
necrosis,  as  the  bone  is  at  once  deprived  of  vitality,  the  first  stage  is  absent. 
The  symptoms  of  the  first  stage  of  necrosis  are  those  of  osteitis,  it  being 
impossible  to  decide,  before  the  occurrence  of  suppuration,  whether  necrosis 
is  or  is  not  about  to  occur.  The  death  of  any  portion  of  the  osseous  skeleton 
is  usually,  though  not  invariably,  attended  by  extensive  suppuration  of 
the  soft  parts, ^  the  abscesses  thus  formed  gradually  contracting  to  sinuses, 
through  which,  if  a  probe  be  passed,  the  necrosed  bone  can  be  readily  re- 
cognized by  the  hard  and  rough  sensation  which  it  communicates.  In 
cases  of  central  necrosis,  the  diagnosis  can  only  be  certainly  made  if  cloacas 
exist,  through  which  the  dead  bone  can  be  felt :  if  there  be  no  cloacfe,  the 
affection  may  be  indistinguishable  from  chronic  osteitis,  or  (as  already 
mentioned)  from  circumscribed  abscess  of  bone.  The  first  stage  of  necrosis 
is  attended  with  a  good  deal  of  constitutional  disturbance,  which  measur- 
ably subsides  upon  the  occurrence  of  suppuration,  though  occasional  ex- 
acerbations may  be  observed  during  the  whole  process  of  exfoliation. 
During  the  second  stage,  the  dead  bone  acts  as  a  foreign  body,  keeping  up 
the  discharge,  and  furnishing  the  necessary  irritation  to  effect  its  own 
separation,  and  to  excite  the  osteogenetic  function  of  the  periosteum,  by 
which  the  process  of  repair  is  chiefly  accomplished.  The  time  required  for 
the  separation  of  a  necrosed  portion  of  bone  varies  from  a  few  weeks  to 
many  years :  it  is  usually  less  for  the  upper  than  for  the  lower  extremity, 
and,  other  things  being  equal,  is  proportionably  shorter,  as  the  necrosis  is 
more  circumscribed  and  superficial. 

Prognosis. — The  prognosis  of  necrosis,  in  the  large  majority  of  cases,  is 
favorable.  It  is  very  seldom  that  the  disease,  attacking  the  shaft  of  a  bone, 
extends  beyond  the  epiphyseal  lines,  and,  after  the  removal  of  the  dead 
part,  the  repair  will  usually  be  found  so  complete  as  to  preserve  the  utility 
of  the  limb.  In  some  very  acute  cases,  as  in  necrosis  resulting  from  sub- 
periosteal abscess,  life  may  be  endangered  during  the  first  stage  of  the 
affection,  and  at  a  later  period  death  may  occasionally  occur  from  exhaus- 
tion or  from  pyaemia.  The  latter  disease  not  unfrequently  causes  a  fatal 
result  in  cases  of  moist  necrosis.  Special  risks  attend  necrosis  in  certain 
situations ;  thus  in  the  skull,  there  is  danger  of  secondary  meningitis  or 
cerebral  ab.'^cess ;  in  the  ribs,  of  empyema;  and  in  the  patella,  of  destruc- 
tive inflammation  of  the  knee-joint — while  an  exfoliation  from  the  posterior 
surface  of  the  femur  may  penetrate  the  popliteal  artery  and  lead  to  fatal 
hemorrhage. 

Treatment. — The  treatment  of  the  first  stage  of  necrosis  consists  in  en- 
deavoring to  moderate  the  inflammation  upon  which  the  affection  depends, 
and  in  freely  opening  any  abscesses  which  may  form.  During  the  time 
occupied  by  the  loosening  of  the  dead  bone,  no  operative  treatment  is,  as  a 
rule,  admissible,  and  the  surgeon  should  content  himself  with  such  measures 
as  may  serve  to  maintain  the  patient's  health.  As  soon  as  the  necrosed 
portion  has  become  detached  (not  before,  unless  in  very  exceptional  cases), 
it  should  be  removed,  nature  being  rarely  able  to  effect  its  extrusion — 

'  Necrosis  without  suppuration  has  been  observed  by  Stanley,  Paget,  and  Morraut 
Baker. 
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though  occasionally  (especially  in  children)  a  piece  of  dead  bone  will  be 
found  protruding  from  the  soft  parts,  when  it  may  be  readily  pulled  away. 
In  case  of  an  exfoliation  (if  there  is  no  invaginating  sheath),  it  will  be 
sufficient,  when  the  bone  is  found  by  the  probe  to  be  loose,  to  divide  the 
soft  parts,  and  tilt  up  the  detached  fragment  or  scale  from  the  subjacent 
granulations,  by  means  of  a  director  or  elevator  introduced  beneath  its 
edge — when  the  loose  bone  may  be  readily  drawn  away  with  forceps.  If 
the  necrosed  bone  be  in  the  form  of  a  sequestrum,  the  operation  is  more 
complicated:  an  incision  should,  in  this  case,  be  made  down  to  the  bone, 
in  the  line  of  the  principal  cloacfe,  joining  two  or  more  of  them,  if  there  be 
several,  in  such  a  manner  as  to  avoid  the  chief  vessels  and  nerves.  In  some 
cases,  if  a  cloaca  be  large,  it  may  be  possible  to  withdraw  the  sequestrum 
through  it,  dividing  the  dead  bone,  if  necessary,  into  two  portions  by  means 
of  cutting-pliers  previously  introduced.  The  cloacae  may  be  enlarged  with 
trephines  or  chisels,  or  the  portions  of  new  bone  between  them  may  be 
divided  with  Hey's  saw,  gouge-forceps,  or  strong  cutting-pliers,  the  seques- 

FiG.  300.  Fig.  301. 


Sequestrum  forceps.  Necrosis  of  femur,  foUowing  punsliot  fracture. 

(From  a  specimen  iu  the  museum  of  the  Episco- 
pal Hospital.) 


trum  being  then  drawn  out  with  suitable  forceps,  whole  or  piecemeal,  as 
the  exigences  of  the  case  may  require.  It  is  usually  possible  to  determine 
beforehand  that  a  sequestrum  is  loose  by  introducing  a  probe  through  a 
cloaca,  or  by  introducing  two  probes  through  different  openings,  when  a 
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see-saw  motion  may  often  be  detected.  It  sometimes  happens,  however, 
that  at  the  operation  the  sequestrum  is  found  to  be  only  partially  detached, 
bringing  with  it,  when  wrenched  away,  a  portion  of  living  and  vascular 
bony  tissue.  The  cavity  left  by  the  removal  of  a  sequestrum  is  commonly 
lined  by  a  layer  of  granulations — though  in  scrofulous  cases  a  sequestrum 
may  be  surrounded  with  carious  bone,  which  must  then  be  removed  with 
the  gouge.  The  after-treatment  consists  in  applying  a  light  dressing,  and 
in  placing  the  limb,  if  the  involucrum  be  thin,  on  a  suitable  splint,  so  as  to 
prevent  deformity  from  bending. 

In  acute  necrosis  resulting  from  subperiosteal  abscess,  when  the  whole 
diaphysis  of  a  long  bone  has  perished,  Mr.  Holmes  and  Giraldes  recom- 
mend that  the  part  should  be  removed  as  soon  as  the  patient  has  rallied 
from  the  first  shock  of  the  affection.  The  operation,  which  has  been  suc- 
cessfully resorted  to  by  Holmes,  Letenneur,  McDougall,  Spence,  Heath, 
Duplay,  Weinlechner,  Bockenheimer,  Pye,  Shrady,  and  myself,  requires  a 
very  free  incision,  dividing  the  periosteum  which  will  be  found  entirely 
separated,  the  bone  bein_g  then  bisected  with  a  chain-saw,  and  wrenched 
from  its  epiphyseal  lines  by  means  of  the  lion-jawed  forceps  (Fig.  32*7). 
The  bone  most  commonly  alfected  is  the  tibia,  but  Bockenheimer's  opera- 
tion Avas  on  the  femur,  and  Shrady 's  on  the  humerus.  Even  if  the  limb 
be  left  perfectly  flail-like  at  the  time,  it  probably  will  become  consolidated, 
and  ultimately  useful.  My  own  experience  in  this  procedure  is  limited  to 
two  cases,  in  one  of  which  I  removed  the  whole  humerus  (at  two  opera- 
tions), and  in  the  other  the  upper  half  of  the  tibia.  In  the  latter  case,  the 
bone  was  completely  i-eproduced,  and  in  the  former,  though  the  arm  was 
much  shortened,  a  very  useful  limb  I'esulted. 

The  rule  which  has  been  given,  not  to  operate  in  cases  of  necrosis  until 
nature  has  effected  the  separation  of  the  dead  fragment,  applies  particularly 
to  cases  of  ordinary  dry  necrosis.  In  the  moist  variety  of  the  disease, 
should  it  be  recognized  during  life,  it  would  be,  I  think,  right  to  attempt 
the  removal  of  the  dead  bone  at  an  earlier  period.  The  risk  of  pyaemia 
would  probably  be  thus  lessened,  while  the  condition  of  the  patient  could 
not  be  seriously  aggravated. 

Necrosis,  affecting  one  of  the  spongy  bones,  as  of  the  tarsus,  or  the 
articular  extremity  of  a  long  bone,  may  require  excision  or  possibly  ampu- 
tation. The  latter  operation  may  also  become  necessary  if  the  disease  be 
so  situated  that  the  sequestrum  cannot  be  safely  removed,  as  in  the  femur 
represented  in  the  accompanying  illustration  (Fig.  301),  from  a  case  in 
which  my  colleague.  Dr.  W.  S.  Forbes,  amputated  at  the  hip-joint ;  or 
amputation  may  likewise  be  required  in  any  case,  if  life  be  endangered  from 
exhaustion  and  long-continued  suppuration. 

Non-inflammatory  Structural  Diseases  of  Bone. 

Under  this  head  may  be  enumerated  Hypertrophy  and  Atrophy,  Rickets, 
Osteomalacia,  Tubercle,  Scrofula,  Syphilis,  and  various  forms  of  Tumor. 

Hypertrophy,  when  not  the  result  of  inflammation,  appears  as  a 
form  of  exostosis,  constituting  the  variety  known  as  Osteoma  (see  page 
509) :  when  resulting  from  inflammation,  it  receives  the  name  of  Feriostosis. 
In  neither  case  does  the  affection  admit  of  treatment. 

Atrophy  of  bone  often  occurs  simply  as  a  senile  change,  but  may  also 
result  from  injuries,  as  contusions  or  fractures,  or  from  mere  disuse.  It  is 
not  unfrequently  met  with  as  the  result  of  a  fall,  in  the  neck  of  the  thigh- 
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bone  in  old  persons,  where  it  give  rise  to  shorten- 
ing, and  may  be  mistaken  for  fracture  of  the  part 
(Fig.  302).  The  only  admissible  treatment  consists 
in  the  application  of  a  high-soled  shoe. 

Rickets  is  described  by  many  writers  as  a  dis- 
ease of  the  bones,  but  is  in  this  work  considered  to 
be  a  general  affection,  and  as  such  has  already  re- 
ceived attention  (see  page  448). 

Osteomalacia,     MoUities     Ossium,  or 

Fragilitas  Ossium  Two  affections,  according 

to  Paget,  appear  to  be  included  under  these  names ; 
one,  which  is  the  more  common,  consists  in  fatty 
degeneration,  and  the  other,  to  which  the  name 
osteomalacia  should  be  strictly  confined,  consists  in 
an  absorption  of  the  earthy  constituents  of  bone,  the 
part  affected  being  more  or  less  reduced  to  a  carti- 

Senile  atrophy  or' ueck  of      {     .  ,    ,  i  <>  xi       t  j. 

femur   (Liston  )        lagmous  State.    The  latter  form  of  the  disease  at- 
tacks particularly  the  bones  of  the  trunk,  especially 
the  pelvis  (where  in  the  female  it  may  impede  parturition),  while  the  former 
is  more  common  in  the  bones  of  the  extremities.  *  Several  bones  are  usually 
afl'ected. 

The  softening  process  begins  at  the  centre  and  spreads  outwards ;  the  can- 
cellous .structure  is  dilated,  its  cells  being  filled  with  a  red  jelly-like  matter, 
consisting  of  fat,  oil,  blood,  and  nucleated  corpuscles.  If  the  compact  struc- 
ture be  not  involved,  the  bone  is  rendered  brittle  and  liable  to  fracture,  as 
in  remarkable  cases  reported  by  Tyrrell,  Arnott,  R.  W.  Smith,  Joseph 
Jones,  and  Blanchard,  of  Chicago.  If  the  whole  thickness  of  the  bone,  on 
the  other  hand,  be  involved,  it  becomes  pliable  and  easily  bent,  the  most 
curious  distortions  resulting,  as  in  the  oft-quoted  case  of  Madame  Supiot. 
The  disease  seldom  occurs  in  childhood,  but  usually  in  early  adult  or  mid- 
dle life ;  it  is  more  common  in  women  than  in  men,  and  often  appears  to 
have  been  induced  by  pregnancy  or  parturition.  It  is  sometimes  heredi- 
tary, and,  according  to  Heitzmann,  may  like  rickets  be  artificially  produced 
by  long  administration  of  lactic  acid.  It  is  not  uncommon  among  the 
insane. 

Symptovis.  —  The  early  symptoms  are  generally  obscure,  consisting 
chiefly  in  vague  pains,  which  are  probably  considered  rheumatic.  Some- 
times the  giving  way  of  the  limbs,  the  bones  being  either  fractured  or  bent, 
is  the  first  cii-cumstance  which  attracts  attention.  The  urine,  and  some- 
times the  other  secretions,  contain  an  abnormal  quantity  of  phosphates ; 
and  in  a  case  recorded  b}^  Dr.  Maclntyre,  the  urine  contained  also  a  large 
amount  of  animal  matter  of  an  albuminous  nature.  As  the  disease  pro- 
gresses, the  patient  becomes  bed-ridden,  and  may  remain  in  this  state  for 
many  years,  eventually  dying  from  simple  exhaustion,  or  from  some  inde- 
pendent affection :  in  other  cases,  the  viscera  may  become  fatally  deranged 
by  the  pressure  of  the  distorted  bony  parietes. 

Diagnosis. — In  its  early  stages,  osteomalacia  is  liable  to  be  confounded 
with  Rheumatism,  and  the  diagnosis  may  not  be  possible  until  the  appear- 
ance of  phosphates  in  the  urine,  and  the  morbid  condition  of  the  bones,, 
reveal  the  nature  of  the  affection.  From  Rickets  it  may  be  distinguished 
by  observing  that  osteomalacia'  is  a  disease  of  adult  life,  and  rachitis  of 

'  Osteomalacia  is  sometimes  called  Rachitis  Adultorum. 
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infancy.  The  tendency  to  fracture,  which  gives  to  the  disease  the  name  of 
fragilitas  ossium,  may  likewise  arise  from  simple  Atrophy,  or  from  malig- 
nant disease.  The  former  affection  may  be  distinguished  by  investigating 
the  history  of  the  case,  and  the  latter  by  observing  the  presence  of  sarco^- 
matous  or  carcinomatous  disease  in  other  parts  of  the  body. 

Treatment. — The  treatment  of  this  affection  is  as  unsatisfactory  as  its 
pathology  is  obscure.  The  surgeon  can  usually  do  little  beyond  endeavor- 
ing to  maintain  the  general  health  of  the  patient,  to  prevent  the  formation 
of  bod-sores,  and  to  relieve  pain  by  the  use  of  opium.  The  internal  admin- 
istration of  alum,  however,  appeared  to  produce  temporary  benefit  in  a 
case  reported  by  Maclntyre,  and  Busch  records  two  cases  in  which  marked 
improvement  followed  the  use  of  phosphorus. 

Tubercle  of  bone  is  a  rare  affection — rarer  probably  than  is  usually 
believed — many  cases  of  supposed  tuberculous  deposit  being  in  reality 
instances  of  (;hronic  inflamma- 
tion, attended  by  the  formation 
of  pus  Avhich  becomes  inspis- 
sated, and  undergoes  cheesy 
degeneration  (see  page  445). 
True  tubercle  does,  however, 
apparently  occur  in  bone,  where 
it  may  be  either  circumscribed 
{encysted),  or  diffused  {infil- 
trated). The  circumscribed 
variety  is  the  rarer,  and  occurs 
chiefly  in  the  skull  and  the 
articular  extremities  of  the  long 
bones,  especially  the  tibia ;  it 
produces  no  disturbance  until 
softening  occurs,  when  it  leads 
to  an  intractable  form  of  caries, 
and,  if  in  the  neighborhood  of  a 
joint,  often  involves  the  latter 
in  a  destructive  form  of  inflam- 
mation. The  diffused  tubercle 
affects  particularly  the  shafts 
of  the  bones,  and  is,  according 
to  Holmes,  less  apt  to  run  into  softening  than  the  circumscribed  variety. 

Scrofula  manifests  its  influence  on  the  osseous  system  by  predisposing 
to  destructive  inflammation  and  caries.  Scrofulous  differs  from  Simple 
Osteitis  in  its  greater  tendency  to  spread  and  to  induce  disorganizing 
changes,  and  in  the  absence  or  feebleness  of  the  natural  efforts  at  repair. 
The  affected  bone  is  soft,  light,  and  oily,  the  proportion  of  fat  and  of  solu- 
ble salts  being  increased,  and  that  of  calcareous  matter  and  of  the  organic 
matrix  markedly  diminished.  The  symptoms  of  scrofulous  osteitis  are 
those  of  scrofula  in  general,  superadded  to  a  chronic  and  indolent  form  of 
bone  inflammation.  The  treatment  consists  in  the  administration  of  reme- 
dies adapted  to  the  scrofulous  diathesis,  with  such  local  measures,  as  may, 
if  possible,  prevent  the  occurrence  of  suppuration.  After  the  subsidence 
of  the  acute  symptoms,  advantage  may  often  be  derived  from  pressure, 
applied  by  strapping  the  part  with  compound  galbanum  plaster  or  soap 
plaster.  Should  suppuration  occur,  the  resulting  caries  must  be  treated  as 
directed  in  the  preceding  pages,  it  being  remembered,  however,  that  the 


Fig.  303. 


Scrofulous  osteitis  ;  magiiifled ,2.50  diameters. 
(Ekichsb.v.) 
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prognosis  of  operations,  in  both  scrofulous  and  tuberculous  cases,  is  less 
favorable  than  when  there  is  no  constitutional  taint  (see  pages  445  and  448). 

Syphilitic  Affections  of  Bone  have  already  been  referred  to  at 
page  483. 

Changes  of  Bone  due  to  Affections  of  the  Nervous  System  

Blanchard  has  noted  bone-changes  in  cases  of  locomotor  ataxia;  these  con- 
sist essentially  in  a  rarefaction,  preceded  by  decalcification,  of  the  osseous 
substance  around  the  Haversian  canals,  and  lead  to  the  occurrence  of 
spontaneous  fractures.  The  change  is  identical  with  that  observed  in  the 
epiphyses  in  cases  of  tabetic  arthropathy. 

Tumors  in  Bone.' — 1.  Cystic  Growths  in  bone  may  occur  as  inde- 
pendent formations,  or  may  be  secondarily  developed  in  solid  tumors. 

Serous  and  3Iucoiis  Cysts  are  met  with  in  the  jaws,  and  possibly  in 
other  bones.  They  form  smooth,  indolent  tumors,  and,  w^hen  large,  give  a 
sensation  of  semi-fluctuation,  with  a  peculiar  crackling  sound,  from  the 
thinning  of  their  bony  investment;  the  superficial  veins  are  often  enlarged 
and  tortuous.  The  treatment  consists  in  removing  a  portion  of  the  wall 
with  a  trephine  or  otherwise,  the  cavity  being  then  stuffed  with  lint,  so  as 
to  induce  contraction  and  healing  by  granulation. 

Hydatids  occurring  in  bone  would  closely  simulate  the  simple  cystic 
formations  above  refered  to ;  the  treatment  should  consist  in  excision  or 
amputation,  according  to  the  part  affected. 

Sanguineous  Cysts. — Travers  excised  the  greater  part  of  a  clavicle  on 
account  of  a  cystic  tumor  containing  blood.  In  most  instances,  sanguine- 
ous cysts  appear  in  connection  with  solid  growths,  of  a  fibro-cellular,  fibro- 
cartilaginous, myeloid,  or  malignant  character.  The  treatment  consists  in 
excision  or  amputation,  according  to  the  situation  and  extent  of  the  growth. 
Dr.  Pierson,  of  Orange,  N.  J.,  has  reported  a  remarkable  case  of  sanguine- 
ous cyst  of  the  sacrum. 

2.  Non-Malignant  Solid  Tumors  The  non-malignant  solid 

tumors  met  with  in  bone  belong  ordinarily  to  the  fibrous,  cartilaginous, 
myeloid,  and  osseous  varieties.  The  symptoms  and  treatment  of  these 
various  affections  have  been  sufficiently  considered  in  Chap.  XXVI.  A 
caution  may,  however,  be  here  given  as  to  the  removal  of  a  bony  tumor 
from  the  neighborhood  of  a  joint:  in  this  situation,  exostoses  frequently 
induce  repeated  attacks  of  synovitis,  which  may  leave  the  synovial  sac  so 
thickened  and  dilated,  that  it  is  exposed  to  injury  in  any  attempt  to  remove 
the  growth.  Hence,  it  is  better,  as  a  rule,  not  to  interfere  with  these 
tumors,  unless  in  a  locality  in  which  no  special  risk  can  attend  the  opera- 
tion. If  an  exostosis  interfere  with  the  usefulness  of  a  part,  an  attempt 
may  be  made  to  break  it  off  with  strong  pliers  (the  skin  being  protected 
with  chamois  leather),  without  making  any  external  wound;  such  a  plan 
was  twice  successfully  adopted  by  the  late  Mr.  Maunder.  Should  this  fail, 
subcutaneous  section  with  a  saw  or  chisel  would  be  the  next  best  resort. 
In  dealing  with  any  non-malignant  tumor  of  bone,  enucleation  may  (as 
pointed  out  by  Paget)  be  occasionally  preferable  to  excision  or  ampu- 
tation. 

'  Percussion  is  recommended  by  Liicke  as  a  means  of  recognizing  the  presence  of  a 
tumor  in  bone,  the  morbid  growth  causing  a  lower  resonance  than  in  tlie  normal 
condition. 
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Fig.  304. 


Fig.  305. 


Enchoudroiiia  of  lemur.  (From 
a  patient  in  the  University  Hos- 
pital.) 


Osteo-sarcoma  of  bones  of  forearm.    (From  a  patient  in  the 
University  Hospital.) 

3.  Malignant  Tumors  Any  form  of 

malignant  tumor  may  occur  in  bone,  by  far  the 
most  frequent,  however,  being  one  or  other 
variety  of  sarcoma,  affections  Avhich  were  for- 
merly confounded  with  the  encephaloid  or 
medullary  cancer.  Sarcoma  may  originate  in 
the  interior  of  a  bone,  when  it  is  said  to  be 
central  or  interstitial,  or  may  be  primarily 
developed  in  and  beneath  the  periosteum,  when 
it  is  called  periosteal  ox  peripheral.  In  other 
instances  it  is  said  to  be  ivfiUrated,  when  the 
whole  bone  is  softened  and  filled  with  sarcoma- 
tous material — a  condition  which,  as  already  re- 
marked, has  been  confounded  with  osteomala- 
cia. The  central  or  interstitial  sarcoma  occurs 
chiefly  in  the  cancellated  structure  of  the  flat 
bones  and  of  the  articular  extremities  of  the 
long  bones,  producing  long-continued  pain,  and 
(if  in  a  long  bone)  often  predisposing  to  fractui-e.  As  the  tumor  increases 
in  size,  the  bone  wall  undergoes  expansion,  becoming  thinned,  and  crack- 
ling on  pressure  (whence  the  old  name  ''spina  ventosa^'),  until  finally  the 
morbid  growth  makes  its  escape,  when  it  grows  with  renewed  rapidity. 
The  peripheral  or  periosteal  sarcoma  occurs  principally  in  or  beneath  the 
periosteal  covering  of  the  shafts  of  the  long  bones,  the  bony  tissue  itself 
remaining  comparatively  free  from  disease,  though  it  occasionally  becomes 
softened,  when  fracture  may  occur.  In  this  form  of  tumor,  partial  ossifi- 
cation not  unfrequently  takes  place. 

Si/mptovis. — The  symptoms  of  malignant  disease  in  bone  are  the  presence 
of  a  rapidly  growing  lobulated  tumor,  elastic  and  semi-fluctuating  to  the 
touch,  with  sharp  lancinating  pains,  and  great  distention  of  the  subcuta- 
neous veins.  A  thrilling  pulsation,  sometimes  accompanied  with  a  blowing 
sound,  is  occasionally  perceptible.  As  the  di.sease  advances,  the  neighbor- 
ing soft  tissues  and  lymphatic  glands  become  involved,  while  the  "cancer- 
ous cachexia"  is  often  rapidly  developed. 

Diagnosis. — Malignant  disease  occurring  in  bone  is  to  be  distinguished 
from  Abscess  by  the  history  of  the  case,  the  lobulated  character  of  the 
tumor,  the  absence  of  inflammatory  symptoms,  and,  if  necessary,  by  the 
employment  of  the  exploring-needle.  From  partially  consolidated  Aneu- 
rism, and  from  Aneui-ism  by  Anastomosis,  it  may  usually  be  distinguished 
by  attention  to  the  early  history  of  the  case,  when  this  can  be  ascertained. 
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From  Non-malignant  Tum07\s,  especially  the  myeloid  or  enchondromatous, 
the  diagnosis  is  often  difficult,  and  may  be  occasionally  impossible,  except 
by  the  aid  of  a  microscopic  examination.  According  to  Thiersch.  Wal- 
deyer,  and  Billroth,  true  carcinoma  never  occurs  in  bone  as  a  primary/ 
affection ;  either  a  preceding  growth  in  some  of  the  epithelial  tissues  has 
been  overlooked,  or  the  tumor  on  microscopic  examination  will  be  found 
to  be  a  sarcoma.  Maguire,  of  Manchester,  has,  however,  collected  22 
cases  (including  one  of  his  own)  in  which  the  diagnosis  of  primary  cancer 
of  the  femur  seems  to  have  been  well  established. 

Treatment. — This  consists  in  excision  or  amputation  ;  excision  is  to  be 
employed  in  the  case  of  the  flat  bones  (as  the  scapula),  or  those  of  the  face 
(as  the  upper  jaw),  but  is  rarely  justifiable  if  the  disease  have  passed  the 
limits  of  the  bone  itself,  involving  the  soft  structures  or  lymphatic  glands. 
Amputation  is  commonly  to  be  preferred  in  the  case  of  the  long  bones,  and 
should  be  performed  at  as  early  a  period  as  possible.  It  is  usually  advised 
to  remove  the  limb  at  or  above  the  nearest  joint,  but  it  would  appear  from 
cases  recorded  by  Collis,  Pemberton,  and  others,  that  amputation  in  the 
continuity,  or  through  the  epiphyseal  line,  is  sufficient ;  probably  a  safe 
rule  would  be,  in  the  case  of  the  forearm  or  leg,  to  remove  the  limb  just 
above  the  elbow  or  knee,  in  that  of  the  humerus  at  the  shoulder-joint,  and 
in  that  of  the  femur  (unfortunately  the  most  common  of  all),  at  as  low  a 
point  as  would  insure  the  removal  of  the  whole  disease. 

4,  Pulsating  Tumors  of  Bone  Most  of  the  pulsating  tumors  met 

with  in  bone  are  in  reality  of  a  sarcomatous  character;  some,  however,  are 
probably  of  the  nature  of  aneurism  by  anastomosis,  and  still  others,  pos- 
sibly, true  aneurisms  of  the  osseous  arteries.  The  latter  alone  should 
receive  the  name  of  Osteoid  Aneurism.  The  disease  originates  in  the  can- 
cellated structure  (usually  the  head  of  the  tibia'),  and  gradually  distends 
the  compact  wall,  which  becomes  thin  and  yielding,  crackles  on  pressure, 
and  finally  gives  way.  When  fully  developed,  the  a0"ection  is  attended 
with  a  marked  pulsation,  usually  accompanied  with  thrill :  by  compressing 
the  main  trunk,  the  pulsation  stops,  and  the  tumor  may  then  be  emptied 
by  pressure,  a  cavity  surrounded  by  a  bon}^  wall  being  perceptible.  The 
pulsation  may  disappear  when  the  resistance  of  the  periosteum  is  overcome. 
The  bruit,'^  which  is  commonly  distinct  in  pulsating  sarcoma  of  bone,  is 
often  absent  in  the  osteoid  aneurism. 

In  the  treatment  of  this  affection  the  surgeon  may  (if  the  tumor  be  small 
and  situated  in  one  of  the  long  bones)  attempt  extirpation  of  the  growth 
with  the  knife,  or,  which  is  probably  better,  with  caustics  or  the  hot  iron  ;  if 
excision  be  practised,  the  surface  of  the  bone  from  which  the  disease  springs 
should  be  likewise  removed.  Ligation  of  the  main  artery  has  been  occa- 
sionally employed,  but  usually  with  only  temporary  if  any  benefit.  If  the 
disease  be  far  advanced,  or,  if  other  measures  have  failed,  amputation,  as 
in  malignant  disease,  is  the  only  I'esource. 

Pulsating  Tumors  of  the  Cranial  or  Trunk  i?o?? e.s  are  almost  invaria- 
bly of  a  malignant  character,  and  rarely  admit  of  successful  treatment. 

1  Dr.  Peugnet,  of  New  York,  has  recorded  a  remarkable  case  of  osteoid  aneurism  of 
the  lower  jaw. 

2  Strickly  speaking,  the  sound  in  pulsating  sarcoma  of  bone  is  rather  a  rustling  or 
susurrus  than  a  well-marked  bruit,  such  as  is  found  in  ordinary  aneurisms. 
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CHAPTEH  XXXI. 

DISEASES  OF  JOINTS. 

The  older  surgeons  confounded  together  all  diseases  of  the  joints  under 
the  common  names  of  arthritis  and  white  swelling,  and  it  is  within  a  com- 
paratively recent  period  only,  and  in  a  great  measure  through  the  labors 
of  Sir  Benjamin  C.  Brodie,  that  a  more  accurate  classihcation  has  become 
possible.  The  tendency  at  the  present  day,  as  justly  remarked  by  Holmes, 
is  to  run  to  excess  in  the  other  direction ;  and  the  student  is  apt  to  be  con- 
fused by  the  minute  divisions  of  systematic  writers,  and  to  be  disappointed, 
on  entering  practice,  to  find  that  he  is  unable  to  discriminate  Ijetween 
aifections  which  are  actually  indistinguishable,  and  which  in  the  large 
majority  of  instances  really  coexist  in  the  same  cases. 

The  various  constituents  of  a  joint,  synovial  membrane,  cartilages,  bony 
articulations,  etc.,  are  so  intimately  connected  with  each  other,  that  a  mor- 
bid condition  of  one  is  almost  sure  to  involve  the  others  secondarily.  An 
exception  should,  perhaps,  be  made  in  the  case  of  the  synovial  membrane, 
and  I  shall,  therefore,  in  the  following  pages,  first  describe  the  affections 
which  are  limited  to  that  tissue,  considering,  subsequently,  those  which  in- 
volve the  joint  as  a  whole. 

Synovitis. 

Inflammation  of  the  synovial  membrane  may  arise  from  traumatic 
causes,  or  from  exposure  to  cold ;  it  may  be  uncomplicated,  may  be  modi- 
tied  by  the  patient's  being  of  a  scrofulous,  rheumatic,  or  gouty  diathesis, 
or  may  be  a  mere  secondary  occurrence  in  the  course  of  puerperal  fever, 
pyaemia,  gonorrhoea,  or  syphilis.  Simple  or  uncomplicated  synovitis  may 
be  acute  or  chronic,  the  difference  being  comparative,  and  referring  to  the 
intensity  of  the  affection,  rather  than  to  any  specific  diversity. 

Pathology  The  first  effect  of  inflammation  on  a  synovial  membrane 

is  to  produce  increased  vascularity,  with  a  diminution  of  the  natural  shin- 
ing appearance  of  the  part.  The  amount  of  synovia  is  abnormally  in- 
creased, being  at  first  thin  and  serous,  but  subsequently  cloudy,  from  the 
admixture  of  shreds  of  epithelium,  inflammatory  lymph,  the  coloring  mat- 
ter of  the  blood,  and  (if  the  disease  be  not  checked)  pus.  In  many  cases, 
the  disease  terminates  in  resolution,  the  parts  gradually  resuming  their 
natural  state,  or  perhaps  remaining  somewhat  thickened,  when  there  is  a 
liability  to  relapse;  occa-sionally  the  joint  is  left  distended  by  serous  effusion, 
constituting  the  condition  known  as  Hydrarthrosis,  or  Hydrops  Arliculi. 
In  other  instances,  further  morbid  changes  are  observed:  the  synovial 
membrane  assumes  in  parts  an  appearance  of  granulation,  and  while 
the  intra-articular  effusion  becomes  purulent  in  character,  the  cartilages 
become  involved  and  perforated  by  ulceration,  until  finally  the  articu- 
lating extremities  of  the  bones  themselves  may  become  inflamed  and 
carious.  At  the  same  time,  the  surrounding  tissues,  which  at  first  were 
40 
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inflamed  and  infiltrated  with  lymph,  underg'o  disorganization ;  abscesses 
form  and  make  their  way  into  the  joint,  or  toward  the  surface,  upon  which 
they  open  by  sinuous  tracks;  the  ligamentous  structures  become  elongated, 
thickened,  and  softened,  and  partial  or  complete  dislocation  may  occur. 

Symptoms  The  symptoms  are  usually  well  marked.    There  is  pain, 

often  accompanied  by  a  feeling  of  distention,  and  usually  referred  to  the 
afiectcd  joint,  but  occasionally  to  others:  thus  pain  in  the  knee  attends 
inflammation  of  the  hip.  The  pain  is  increased  by  motion  or  pressure,  is 
often  worse  at  night,  and  in  some  cases  (as  in  the  synovitis  of  pysemia)  is 
attended  by  marked  cutaneous  hj^peraesthesia.  Swelling,  varying  with  the 
amount  of  intra-articular  effusion,  is  a  characteristic  symptom — the  shape 
of  the  joint  being  altered  by  the  distention  of  the  synovial  capsule.  In 
the  shoulder  and  hip,  this  alteration  consists  in  a  general  enlargement  of 
the  part,  while  in  the  elbow  the  swelling  is  most  marked  on  either  side  of 
the  olecranon  and  beneath  the  tendon  of  the  triceps,  and  in  the  knee  on 
either  side  of  the  patella  (which  floats  on  the  elfusion)  and  beneath  the 
tendon  of  the  quadriceps  femoris.  Fluctuation,  which  is  distinct  in  the 
early  stages,  when  the  effusion  is  of  a  serious  character,  becomes  less  so  as 
the  disease  advances,  from  the  production  of  inflammatory  lymph  and  the 
infiltration  of  surrounding  structures.  Heat  and  redness  vary  according 
to  the  superficial  or  deep  character  of  the  joint,  and  the  degree  to  M'hich 
the  superincumbent  tissues  are  involved.  The  position  in  which  the 
patient  involuntarily  places  the  joint  is  characteristic  :  in  the  early  stages, 
this  position  is  such  as  to  allow  the  greatest  mechanical  distention  of  the 
synovial  capsule,  while  at  a  later  period  it  is  determined  by  the  weight  of 
the  limb,  by  the  necessity  of  maintaining  the  joint  in  a  fixed  position  and 
of  preserving  it  from  the  pressure  of  external  objects,  and  lastly  by  the 
neighboring  muscles  becoming  fixed  in  the  positions  which  they  have  been 
permitted  to  assume. 

When  synovitis  ends  in  resolution,  or  subsides  into  a  chronic  state,  the 
symptoms  which  have  been  described  gradually  pass  away,  the  inflamma- 
tory fever  (which  runs  high  in  the  acute  stage)  diminishing,  and  the  part 
gradually  returning,  more  or  less  completely,  to  its  normal  condition.  The 
swelling  may,  however,  as  already  mentioned,  persist  in  chronic  synovitis, 
constituting  hydrarthrosis ;  while  in  some  cases  a  peculiar  crepitation  or 
crackling  may  be  developed  by  moving  the  part,  due  apparently  to  the 
rubbing  together  of  bands  and  adhesions  M'hich  have  resulted  iVom  the 
organization  of  inflammatory  lymph. 

The  occurrence  of  suppuration  in  a  joint  (pyarthrosis)  is  marked  by  an 
increase  of  all  the  symptoms,  and  by  the  occurrence  of  rigors — while  the 
accompanying  inflammatory  fever  assumes  a  somewhat  typhoid  type. 
Abscesses  form  in  the  surrounding  soft  parts,  the  articular  capsule  g'ives 
way,  and  the  contents  of  the  joint  are  evacuated  ;  recovery,  if  obtained  at 
all,  is  effected  by  the  obliteration  of  the  articular  cavity'by  a  process  of 
granulation  and  cicatrization,  partial  or  complete  stiffness  or  anchylosis 
resulting. 

When  the  disease  invades  the  articular  cartilages  and  bones,  passing  in 
fact  into  what  will  be  presently  described  as  Arthritis,  the  pain  becomes 
much  aggravated,  assuming  a  peculiar  "jumping"  or  "starting"  character 
(usually  worst  at  night),  and  often  accompanied  by  a  distinct  grating  on 
rubbing  the  articulating  surfaces  together. 

Treatment — The  Constitutional  Treatment  of  synovitis  presents  no 
peculiarities  requiring  special  comment,  being  essentially  that  directed  in 
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Chapter  II.  for  any  case  of  severe  inflammation.  Rheumatic,  gonorrhceal, 
or  syphilitic  complications  require  various  modifications,  according  to  the  cir- 
cumstances of  the  case.  In  the  Local  Treatment  of  synovitis  (during  the 
acute  stage),  great  benefit  will  often  be  derived  from  the  application  of  dry 
cold,  in  the  form  of  Esmarch's  ice-bag,  or  by  the  method  of  mediate  irriga- 
tion (p.  56).  In  other  cases,  it  may  be  better  to  surround  the  joint  with 
a  warm  poultice,  medicated  with  laudanum  or  hops ;  that  application 
should  be  preferred  which  is  most  agreeable  to  the  patient.  In  every  case, 
the  joint  should  be  placed  at  complete  rest,  and  in  such  a  position  as  will 
secure  the  greatest  usefulness  should  anchylosis  occur.  For  this  purpose 
the  limb  should  be  fixed  upon  a  well-padded  splint,  or  in  a  suitable  fracture- 
box,  the  mechanical  support  being  so  arranged  as  to  prevent  even  the 
slightest  motion  of  the  affected  joint.  Continuous  extension  may  be  em- 
ployed, as  recommended  in  the  treatment  of  arthritis  (p.  631),  though  its 
beneficial  effects  are,  I  think,  less  marked  when  the  synovial  membrane  is 
alone  involved  than  when  all  the  tissues  of  the  joint  are  implicated. 

When  the  acute  symptoms  have  subsided,  absorption  of  effusion  and 
restoration  of  function  may  be  promoted  by  the  repeated  application  of 
blisters  or  tincture  of  iodine,  together  with  douches,  frictions  with  stimu- 
lating embrocations,  moderate  pressure  by  means  of  a  soap  plaster  and 
bandage,  and  the  cautious  employment  of  passive  motion,  if  any  tendency 
to  stiffness  be  observed.  Bergeret  speaks  highly  of  the  use  of  dry  heat 
applied  by  means  of  bags  filled  with  hot  sand.  If  the  joint  be  left  in  a 
relaxed  condition,  the  patient  should  continue  to  wear  an  elastic  support 
for  some  time  after  recovery. 

Hydrarthrosis  or  Hydrops  Articuli  {Dropsy  of  a  Joint)  is  almost 
invariably  a  result  of  chronic  synovitis;  it  would  appear,  however,  from 
the  observations  of  Richet  and  others,  that  it  may  occasionally  occur  as  a 
primary  affection.  Hydrarthrosis  is  most  common  in  the  knee,  and  is 
occasionally  seen  in  the  elbow,  but  very  rarely  in  any  other  joint.  The 
effused  fluid  differs  from  ordinary  synovia,  resembling  more  the  contents 
of  a  hydrocele,  or  the  fluid  met  with  in  ascites.  This  affection  is  often 
associated  with  a  gouty  or  rheumatic  diathesis,  and  is  apt  to  recur  from 
very  slight  causes.  The  treatment  (in  the  event  of  the  failure  of  the  ordi- 
nary remedies  for  chronic  synovitis)  consists  in  the  injection  of  the  tincture 
of  iodine,  either  pure  or  diluted.  A  portion  of  the  effused  liquid  should  be 
first  evacuated  by  means  of  an  aspirator,  or  of  a  small  trocar  and  canula 
introduced  through  a  valvular  incision ;  the  iodine  is  then  injected  (not 
more  than  a  fluidrachm  of  the  tincture  being  used  at  once),  and  after 
remaining  for  a  few  minutes  is  again  withdrawn,  precautions  being  taken 
against  the  admission  of  air,  and  the  wound  being  immediately  sealed  with 
collodion.  Any  inflammation  which  may  result  should  be  treated  in  the 
way  already  described.  This  mode  of  treatment  has  been  used  with  great 
success  by  several  European  surgeons,  and  is  favorably  spoken  of  by  Mr. 
Erichsen ;  as,  however,  the  plan  is  necessarily  attended  with  some  risk,  it 
should  not  be  employed  except  in  very  chronic  cases  which  have  resisted 
other  modes  of  treatment,  and  in  which  the  distention  of  the  joint  is  pro- 
ductive of  great  inconvenience.  Even  the  simple  use  of  the  aspirator  is  in 
these  cases  attended  with  some  danger,  as  shown  by  fatal  results  which 
have  occurred  in  the  hands  of  Dubreuil,  and  of  McDonnell,  of  Dublin 
Schede  and  Labb^  recommended  intra-articular  irrigation  with  a  three  or 
five  per  cent,  solution  of  carbolic  acid,  and  Gu^rin  advises  punctate  cauteri- 
zations with  a  hot  iron. 
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Pyarthrosis  or  Abscess  of  a  Joint  mar,  as  has  been  mentioned, 
result  from  acute  synovitis — or  may  accompany  a  more  serious  condition, 
such  as  arthritis,  subperiosteal  abscess,  or  osteo-myelitis — or  may  be  a  mere 
incident  in  the  course  of  pyaemia.  If  the  diagnosis  of  intra-articular  ab- 
scess be  not  clear,  the  surgeon  may,  in  the  case  of  the  superficial  joints, 
satisfy  himself  as  to  the  nature  of  the  case  by  the  use  of  an  exploring-  or 
suction  trocar.  The  treatment  consists  in  evacuating  the  pus  by  means 
of  a  free  incision,  drainage  being  secured  b}^  position  or  by  the  use  of 
Chassaignac's  tubes  or  Ellis's  wire  coil  (see  p.  411).  In  some  cases,  ad- 
vantage may  be  derived  from  washing  out  the  joint  by  injecting  diluted 
tincture  of  iodine,  or  a  weak  solution  of  carbolic  acid.  In  favorable  cases, 
especially  in  children,  recovery  by  anchylosis  may  be  obtained;  but  should 
the  strength  of  the  patient  begin  to  flag,  no  time  should  be  lost  in  resort- 
ing to  excision  or  amputation — the  former  operation  Ijeing,  under  these 
circumstances,  as  a  rule,  applicable  to  the  upper,  and  the  latter  to  the  lower, 
extremity.  Death  after  pyarthrosis  may  result  from  simple  exhaustion,  or 
from  the  development  of  pyaemia. 

Arthritis. 

By  Arthritis  is  meant  inflammation  of  a  joint  as  a  whole;  whichever 
tissue  may  have  been  first  attacked,  the  remainder  are  sooner  or  later  im- 
plicated. Arthritis  usually  begins  with  inflammation  of  the  synovial 
membrane,  or  of  the  articulating  extremities  of  the  bones;  more  rarely  the 
ligaments  and  surrounding  soft  parts  are  first  involved,  but  it  is  doubtful 
whether  the  articular  cai'tilages  are  ever  afi"ected,  except  secondarily. 

Gelatinous  Arthritis. — The  origin  of  arthritis  in  ordinary  Synovitis 
has  already  been  considered;  there  is,  however,  a  form  of  chronic  synovitis, 
called  by  Barwell  strumous,  and  by  Athol  Johnstone  scrofulous — but 

which,  as  justly  remarked'  by  Swain, 
^(^^5.  niay  exist  without  any  evidences  of  a 

scrofulous  diathesis — in  w^hich  the  syno- 
vial membrane  is  found  in  a  pulpy  or 
gelatinous  condition,  and. which  almost 
invariably  ends  in  destructive  disorgani- 
zation of  the  joint.  This  condition  of 
the  synovial  membrane  is  described  by 
Brodie  and  Swain  as  a  peculiar  form  of 
degeneration,  called  by  the  former  2^1/ Zp//, 
and  by  the  latter  gelatiniform,  degene- 
ration; Barwell,  on  the  other  hand, 
regards  it  as  essentially  the  same  as  the 
granulation  change  reierred  to  in  speak- 
ing of  the  pathology  of  synovitis  in 
Gelatinous  arthritis  of  elbow.  general,  the  diflTerence  being  that,  in 

ordinary  synovitis,  this  granulation- 
tissue  undergoes  further  development,  while  in  the  cases  now  under  con- 
sideration it  remains  in  a  rudimentary  state.  Godlee  has  studied  the 
granulation-tissue  from  these  cases  of  "white  swelling,"  and  finds  it  to 
consist  of  cells  and  nuclei  embedded  in  a  trabecular  meshwork  with  which 
"  giant-cells"  are  connected  by  processes.  In  fact,  the  appearances  closely 
resemble  those  of  miliary  tubercle,  and  tend  to  confirm  the  view  that 
tubercle  is  of  inflammatory  origin ;  similar  observations  have  been  made 
by  Friedlander.    A  s  the  disease  progresses,  the  articular  cartilages  undergo 
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a  somewhat  analogous  change,  the  disease  finally  reaching  the  bones,  which 
become  softened  and  carious.  The  symptoms  of  this  peculiar  form  of  dis- 
ease, which  may  be  appropriately  called  Gelatinous  Arthritis,  and  which 
is  rarely  seen  except  in  the  knee  and  elbow,  and  in  adults,  differ  from  those 
of  ordinary  synovitis  in  several  particulars.  Thus  the  swelling  is  more 
diffused,  and  comparatively  unattended  with  fluctuation,  being  of  a  doughy 
and  somewhat  elastic  type — this  elasticity,  as  pointed  out  by  Fergusson, 
causing  the  bones,  if  pressed  together,  to  resume  their  former  position 
when  the  pressui*e  is  removed.  The  swelling  is  often  accompanied,  and 
partially  masked,  by  general  cedema  of  the  limb.  The  pain  is  less  marked 
than  in  synovitis,  and  of  a  dull,  gnawing  character,  differing  both  from  the 
acute  pain  of  ordinary  synovitis,  and  from  the  "jumping"  pain  which 
attends  exposure  of  the  bone  b}''  ulcerating  cartilage.  There  is  little  or  no 
heat,  and  if  the  part  be  at  first  red,  the  surface  soon  loses  its  color,  often 
becoming  eventually  positively  blanched — an  appearance  so  characteristic 
as  almost  to  justify  the  name  of  ichite  sivelling  formerly  given  to  these 
cases.  Another  point,  to  which  Swain  calls  attention,  is  that  considerable 
mobility  of  the  joint  often  remains,  even  when  the  disease  has  reached  an 
advanced  stage. 

Arthritis  from  Bone  Disease,  etc — Arthritis  begins,  in  many 
cases,  with  a  morbid  condition  of  the  bones  which  enter  into  the  formation 
of  the  joint — this  condition  consisting  of  diffuse  periostitis  (subperiosteal 
abscess),  osteo-myelitis,  necrosis,  caries,  tuberculous  deposit,  or  (which  is 
probably  the  most  common)  a  low  form  of  osteitis  of  the  articulating 
extremities,  which  is  often  described  as  strumous,  but  which  has  no  neces- 
sary connection  with  the  scrofulous  diathesis  (see  page  444).  Volkmann, 
however,  regards  a  tuberculous  deposit  in  the  articular  extremities  as  the 
most  common  cause  of  arthritis. 

Arthritis  may  likewise  begin  wnth  inflammation  of  the  Ligaments  and 
other  peri-articular  structures  (as  after  sprains),  and  it  may  possibly,  in 
some  rare  cases,  originate  in  primary  inflammation  of  the  Articular  Car- 
tilages, or  in  the  case  of  the  knee-joint,  as  pointed  out  by  Kocher,  of  the 
semilunar  cartilages. 

Causes  of  Arthritis  Among  the  causes  of  arthritis  may  be  enu- 
merated wounds  (see  page  220),  sprains,  contusions,  exposure  to  cold 
and  moisture,  pyaemia,  the  puerperal  state,  scarlet  fever,  the  scrofulous 
diathesis,  etc. 

Symptoms  The  symptoms  of  arthritis  are  those  of  deep-seated  in- 
flammation ;  they  often  begin  very  insidiously,  but  when  fully  established 
are  easily  recognized.  The  swelling  is  more  uniform  than  in  synovitis,  and 
doughy  rather  than  fluctuating  to  the  touch  ;  the  pain,  which  is  specially 
referred  in  the  case  of  the  knee  to  the  inside  of  that  joint,  and  in  the  case 
of  the  hip  to  a  point  above  and  behind  the  great  trochanter,  is  excessive, 
worst  at  night,  aggravated  by  the  slightest  touch,  or  by  motion  of  the 
part,  and  accompanied  (when  the  disease  is  fully  developed)  by  spasmodic 
contractions  of  the  adjoining  muscles,  giving  it  the  peculiar  "jumping"  or 
"starting"  character  which  has  been  already  referred  to.  These  spasms 
occur  particularly  at  night,  coming  on  when  the  muscular  system  is  relaxed 
by  sleep,  and  often  causing  the  patient  to  wake  with  a  scream.  These 
"jumping"  pains  have  long  been  associated  with  ulceration  of  the  articular 
cartilages,  and  were  formerly  supposed  to  be  due  to  the  condition  of  those 
structures  ;  it  is  now,  however,  generally  acknowledged  that  inflammation 
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and  ulceration  of  cartilage  are  not,  in  themselves,  attended  with  pain  (car- 
tilao-e  containing  no  nerves),  and  that  the  peculiar  starting  pains  of  arthritis 
are  reallv  due  to  the  condition  of  the  plate  of  bone  immediately  beneath  the 
seat  of  ialceration.  When  the  cartilaginous  disintegration  has  gone  so  far 
as  to  lay  bare  opposing  surfaces  of  bone,  they  will  rub  together  when  the 
joint  is  moved,  and  distinct  grating  may  be  thus  produced.  The  j^osition 
assumed  by  the  patient,  in  a  case  of  arthritis,  is  quite  characteristic :  the 
affected  joint  is  so  placed  as  to  enable  it  to  be  kept  fixed,  and  to  be  most 
thorourrhlv  relaxed ;  thus,  in  the  case  of  the  knee,  the  patient  lies  on  the 
affected  side,  with  the  outside  of  the  joint  resting  on  the  bed,  the  leg  flexed 
on  the  thigh,  and  the  thigh  on  the  pelvis— the  opposite  knee  drawn  up  so 
as  to  serve  as  a  guard,  and  to  keep  off  the  weight  of  the  bedclothes— and 
the  whole  attention  apparently  concentrated  and  directed  to  shield  the 
diseased  part  from  injurv.  The  inflammatory  fever  is  severe,  assuming 
a  typhoid  type  if  suppuration  occurs,  and  perhaps  yielding  to  hectic  in 
the'^advanced  stages  of  the  disease. 

The  symptoms  which  accompany  the  occurrence  of  suppvraiion  in  cases 
of  arthritis  are  very  much  the  same  as  were  described  in  speaking  of  pyar- 

throsis  from  synovitis.    Pointing  sometimes 
takes  place  at  a  comparatively  early  period, 
but  in  other  cases  the  pus,  after  escaping 
from  the  cavity  of  the  joint,  dissects  up  the 
muscular  interspaces  of  the  limb  for  some 
distance  before  making  its  appearance  on  the 
surface.    Occasionally  many  of  the  symp- 
toms of  suppuration  may  have  been  present, 
including  even  absorption  of  the  cartilages 
and  relaxation  of  the  articular  ligaments  (as 
shown  by  unnatural  mobility,  or  the  occur- 
rance  of  dislocation),  and  distinct  grating  on 
motion,  and  yet  recovery  may  ensue  under 
judicious  treatment,  without  any  discharge 
of  pus,  though  with  more  or  less  complete 
anchylosis.   In  these  cases  the  pus,  or  at  least 
its  fluid  portion,  has  probably  been  absorbed, 
the  pus-corpuscles  undergoing  fatty  or  cal- 
careous degeneration.    It  is  in  such  cases  as 
these  that  residual  abscesses  are  sometimes 
observed  after  considerable  intervals  of  time 
(see  page  412).    When  arthritis  of  a  large  joint,  as  the  hip  or  knee,  has 
advanced  to  the  stage  of  abscess,  the  prospects  of  spontaneous  recovery 
are  usually  very  limited.    In  some  cases,  particularly  among  those  whose 
social  condition  secures  to  them  careful  nursing,  abundant  nutriment, 
opportunity  for  change  of  air,  and  other  favoring  circumstances,  a  cure  by 
anchylosis"^may  be  obtained,  the  opposing  joint  surfaces  becoming  united 
by  granulations  which  are  subsequently  organized  into  a  fibrous  or  imper- 
fect bonv  tissue ;  but  in  most  instances,  and  as  a  rule  with  hospital  patients, 
unless  rescued  by  operation,  such  cases  eventually  terminate  in  death  from 
exhaustion,  diarrhoea,  or  pysemia,  from  phthisis,  or  from  other  diseases  of 
internal  viscera.    Arthritis  of  the  smaller  jomtfi  offers  a  much  more  favor- 
able prognosis.    Elongation  of  the  aff  ected  limb  is  occasionally  observed  in 
arthritis  as  the  result  of  irritation  of  the  epiphyseal  cartilages,  but  in  most 
cases  the  disease  ultimately  leads  to  shortening  and  withering  of  the  part. 

Acute  Arthritis  of  Infants. — T.  Smith  has  described  under  this  name  a 
very  acute  form  of  the  disease  met  with  during  the  first  year  of  life.  The 


Arthritis  of  knee-joint,  in  an  ad- 
vanced stage.  (From  a  patient  in  the 
Children's  Hospital.) 
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aftection,  which  is  not  dependent  upon  the  presence  of  a  sjq^hilitic  taint,  is 
a  very  fatal  one,  thirteen  out  of  twenty-one  cases,  recorded  by  Mr.  Smith, 
havin<i-  ended  in  death.  When  recovery  occurs  there  is  little  risk  of  anchy- 
losis, but  the  joint  may  be  weakened  by  the  loss  of  portions  of  bone.  Two 
cases  of  recovery  are  recorded  by  Morrant  Baker.  Amputation  has  been 
successfully  employed  by  G.  Brown. 

Treatment. — The  Constitutional  Treatment  arthritis  consists  pretty 
much  in  the  administration  of  anodyne  diaphoretics,  with  occasional  mild 
laxatives,  during  the  acute  stage — followed  by  tonics,  especially  iron  and 
cod-liver  oil,  at  a  later  period.  Mercurials,  which  may  be  proper  in  trau- 
matic arthritis,  should  be  used,  if  at  all,  with  great 
caution  in  these  cases — medicines  of  any  form  being, 
indeed,  of  less  importance  than  nutriment,  which  should 
be  given  abundanth'  and  in  an  easily  assimilable  form. 

The  most  important  part  of  the  Local  Treatment  is 
to  place  the  joint  in  a  state  of  complete  and  long-con- 
tinued rest,  and  in  a  iav ovahXa position.  If  the  shoulder 
be  affected,  the  arm  should  be  kept  to  the  side,  and 
directed  somewhat  forwards,  while  the  elboiv,  if  dis- 
eased, should  be  maintained  in  a  flexed,  and  the  wrist, 
hi]},  or  knee  in  a  straight  or  extended  position.  In  all 
cases  in  which  the  lower  extremity  is  involved,  the  foot 
should  be  properly  .supported,  so  that  when  recovery  is 
obtained  the  patient  may  not  be  left  with  a  /^es  equinus. 
It  is  recommended  by  many  excellent  authorities,  that 
if  the  limb  be  found  in  a  vicious  position,  it  should  be 
forcibly  placed  right,  while  the  patient  is  under  the 
influence  of  an  anaesthetic,  anj'^  resisting  muscles  or 
tendons  being  subcutaneously  divided  if  necessary.  I 
think,  however,  that  the  object  may  be,  in  many  cases, 
quite  as  well  and  more  safely  accomplished  by  the  use 
of  continuous  exten.sion,  applied  by  means  of  elastic 
bands,  or,  which  is  more  convenient,  by  means  of  the 
ordinary  weight-extension  apparatus  (see  Fig.  132). 
When  the  limb  has  been  brought  into  the  proper  posi- 
tion, it  should  be  fixed  with  well-padded  splints  or 
fracture-bo.xes,  or,  if  the  surgeon  prefer,  with  some 
form  of  immovable  apparatus,  an  aperture  being  cut  so 
as  to  allow  of  inspection  and  topical  medication  of  the 
joint.  In  many  cases  of  arthritis,  particularly  if  affect- 
ing the  knee  or  hip,  the  greatest  advantage  may  be 
derived  from  the  use  of  continuous  extension,  which 
may  be  applied  with  Bar  well's  splint,  in  which  the 
extension  is  effected  by  an  India-rubber  accvmiilator , 
spring  surrounding  the  limb,  as  suggested  by  Holthouse;  or  (which  I 
prefer)  with  the  ordinary  weight-extension  apparatus — a  mode  of  treat- 
ment which  was  used  by  Brodie,  and  which  has  since  been  successfully 
resorted  to  by  numerous  surgeons.  The  efficacy  of  this  simple  apparatus 
may  be  still  further  increased  by  the  application  of  lateral  long  splints  or 
sand-bags.  An  ingenious  splint  for  making  extension  in  cases  of  arthritis 
of  the  wrist  has  been  devised  by  Fagan,  of  Belfast.  The  relief  from  pain 
aff'orded  by  continuous  extension  in  cases  of  joint-disease  is  very  marked. 
It  appears  to  act  by  counteracting  the  tendency  to  muscular  spasm,  and 
thus  preventing  the  inflamed  ends  of  bone  from  being  pressed  together. 


BarweH's  splint  for 
making  continuous  ex- 
tension. 

with  a  spiral  wire 
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With  regard  to  topical  medication  in  cases  of  arthritis,  the  best  appli- 
cation during  the  acute  stage  is,  I  think,  usually  a  warm  poultice,  though 
in  some  instance  dry  cold  appears  to  afford  more  relief.  Leeches  may  be 
required  in  some  cases.  When  the  first  acute  sjauptoms  have  subsided, 
benefit  may  often  be  derived  from  counter-irritation  in  the  form  of  blisters, 
or  the  actual  cautery.  The  cautei'y  should  be  applied  before  the  occur- 
rence of  suppuration  (the  patient  being  anaesthetized),  by  drawing  the  iron, 
heated  to  a  black  heat  only,  rapidly  across  the  joint,  in  lines  at  least  an  inch 
apart;  it  is  not  necessary  to  produce  a  slough,  and  the  surrounding  parts 
may  be  protected  (as  recommended  by  Yoillcmier)  by  coating  the  Avhole 
with  collodion,  the  cautery  thus  only  affecting  the  part  which  it  absolutely 
touches.  Nelaton  suggests  the  use  of  a  metal  ruler  as  a  guide  to  the  lines 
in  which  the  cautery  is  to  be  applied.  The  hot  iron,  though  doubtless  an 
efficient  remedy,  is  one  to  which  all  patients  have  a  feeling  of  repulsion, 
and  should,  therefore,  I  think,  be  reserved  for  very  urgent  cases.  Blister- 
ing I  have  usually  found  quite  satisfactory;  the  blister  should  be  placed 
over  the  seat  of  greatest  pain,  and  it  is  better  to  use  a  small  than  a  large 
blister,  repeating  it  if  necessary.  In  the  chronic  stages,  great  advantage 
may  be  derived  from  painting  the  part  with  iodine,  and  from  the  use  of 
pressure  applied  by  means  of  a  soap  plaster  and  firm  bandage.  Marshall 
speaks  very  favorably  of  the  application  of  a  solution  of  the  oleates  of 
mercury  and  morphia  in  oleic  acid,  while  Barwell  employs  in  the  gelatinous 
form  of  the  disease,  injections  of  diluted  tincture  of  iodine  (one  part  to 
fifteen),  not  into  the  joint,  but  into  the  thickened  sui-rounding  tissues. 
Injections  of  carbolic  acid  have  been  tried,  and  sometimes  with  benefit,  by 
Knbrr,  Hueter,  Petersen,  Schmidt,  and  other  surgeons.  Le  Fort  injects 
a  ten-per-cent.  solution  of  sulphate  of  zinc,  with  one-fourth  part  of  alcohol. 
If  suppuration  occur,  the  case  must  be  treated  by  free  incisions,  etc.,  as 
directed  in  speaking  of  pyarthrosis;  if  the  bones  be  but  slightly  involved, 
recovery  may  still  be  sometimes  obtained  by  perseverance  in  conservative 
treatment,  but  under  opposite  circumstances  excision  or  amputation  will 
usually  be  indicated,  if  the  joint  be  so  situated  as  to  admit  of  operative 
interference.  Fitzpatrick,  of  Dublin,  speaks  favorably  of  the  application 
of  the  potassa-cum-calce  to  the  aff"ected  tissues,  but  a  case  thus  treated  by 
Mr.  Holmes  ended  fatally  through  the  development  of  pya3mia.  The  local 
use  of  sulphuric  acid  has  proved  successful  in  cases  reported  by  J.  W. 
Haward  and  other  surgeons,  and  Mr.  G.  A.  Wright  has  effected  a  cure  by 
laying  open  the  joint  and  scraping  away  the  diseased  structures.  In  cases 
of  gelatinous  arthritis,  the  chances  of  spontaneous  recovery  are  so  slight 
that  excision  is  indicated  at  a  comparatively  early  period. 

The  account  which  has  been  given  above  of  arthritis  in  general  will 
suffice  for  a  description  of  the  aff"ection  as  met  with  in  most  of  the  articula- 
tions, as  the  shoulder,  elbow,  wrist,  knee,  ankle,  tarsal  joints,  etc.  There 
are,  however,  two  situations  in  which  arthritis  occurs,  which  impress  certain 
peculiarities  on  the  disease,  requiring  more  detailed  consideration ;  these 
are  the  hip  and  the  sacro-iliac  articulation. 

Arthritis  of  the  Hip-joint,  Morbus  Coxarius,  Coxalgia,  or 
Hip-Disease,  is  an  affection  of  early  life  (more  than  two-thirds  of  all 
cases  occurring  in  persons  under  fifteen  years  of  age),  and  is  much  com- 
moner in  boys  than  in  girls^    Three  varieties  of  the  disease  are  recognized 

'  Of  100  consecutive  admissions  for  hip-disease  into  the  Children's  Hospital  of  this 
city,  61  were  of  boys  and  39  of  girls.  Again,  of  419  cases  of  excision  for  hip-disease 
collected  by  Culbertson,  in  which  the  sex  of  the  patient  was  ascertained,  297  were  in 
males,  and  122  in  females. 
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by  Erichsen,  according  as  it  begins  in  the  head  of  the  femur,  the  acetabulum, 
or  the  proper  structures  of  the  joint  (especially  the  synovial  membrane); 
and  this  division  being,  in  some  respects,  convenient,  I  shall  follow  that 
author  in  speaking  of  femoral,  acetabular,  and  arthritic  coxalgia. 

Nature. — The  nature  of  hip-disease  has  been  a  matter  of  much  dispute, 
many  distinguished  surgeons  looking  upon  it  as  almost  always,  if  not 
invariably,  a  constitutional  alfection,  depending  upon  a  tuberculous  or 
scrofulous  diathesis.  The  remarks  made  in  a  previous  chapter  upon  struma 
are  particularly  applicable  here;  while  it  is  probable  that,  in  a  few  cases  at 
least,  a  deposit  of  tubercle  does  lead  to  hip-disease,  and  while  there  can  be 
no  doubt  that  the  scrofulous  diathesis  does  act  as  a  predisposing  cause  of 
the  affection,  there  can  be  as  little  doubt,  I  think,  in  the  light  of  modern 
pathology,  that  many  if  not  most  cases  are  simply  of  an  inflammatory 
nature;  and  that,  in  a  majority  of  instances,  the  disease  is  to  be  looked 
upon  as  having  a  local  origin,  and  (which  is  of  the  highest  importance,  in 
a  practical  point  of  view)  as  specially  demanding  local  treatment. 

Causes. — The  exciting  causes  of  hip-disease  are  usually  of  an  apparently 
trivial  character,  such  as  slight  blows  or  falls,  sprains,  over-exertion  in 
walking,  or  sitting  on  cold  steps,  or  in  wet  grass. 

Symptoms. — The  symptoms  of  the  affection  vary  in  its  different  stages, 
three  of  which  are  commonly  described  by  surgical  writers.  Hip-disease 
usually  begins  very  insidiously,  obscure  pains,  which  are  probably  con- 
sidered rheumatic,  and  a  limping  or  shuffling  gait,  often  existing  for  some 
time  before  any  deformity  is  discovered 

(1)  Pain  is  felt  in  the  alFected  joint  and  in  the  corresponding  knee,  the 
latter  symptom  being  most  marked  in  the  femoral  form  of  the  disease,  and 
apparently  due  to  irritation  of  branches  of  the  anterior  crural  and  obturator 
nerves.  The  pain  in  the  hip  is  constant  in  the  arthritic  form,  of  a  very 
acute  type,  and  accompanied  with  a  feeling  of  tension,  and  with  tenderness 
above  the  great  trochanter.  It  is  increased  by  motion  or  exercise,  and  is, 
therefore,  worse  in  the  evening,  but  the  "starting"  pains  caused  by  muscular 
spasm  do  not  come  on  until  a  comparatively  late  period.  In  the  femoral 
and  ff  ce^a&wZar  varieties,  the  hip  pain  is  of  a  dull,  gnawing  character,  worse 
at  night,  often  intermittent,  and  specially  elicited  by  striking  on  the  knee 
or  heel,  and  thus  pressing  the  joint  surfaces  together; 
starting  of  the  limb  is  developed  at  an  early  period.  Of 
course,  as  the  disease  advances,  in  whatever  form  it 
may  have  originated,  the  different  symptoms  become 
merged  together,  so  that  these  distinctions  are  only 
available  in  the  earlier  stage  of  the  affection. 

(2)  Swelling  is  most  marked  in  the  arthritic  variety, 
which  may  be  looked  upon  as  the  acute  form  of  the 
disease.  Redness  and  Heat  are  rarely  observed  in  any 
case  on  account  of  the  deep  situation  of  the  joint. 

(3)  Deformity. — In  the  first  stage  of  hip-disease, 
the  knee  is  slightly  flexed,  and  the  limb  usually  but 
not  always  abducted — this  position  being  involun- 
tarily assumed,  as  most  easy  to  the  patient.  Slight 
limping  accompanies  this  stage  of  the  disease.  The 
second  stage  is  marked  by  flattening  of  the  buttock, 
the  fold  of  the  nates  on  the  affected  side  becoming 
almost  if  not  quite  obliterated;  with  this  there  are  a,h- 
duction  and  consequent  elongation  of  the  limb,  the 
latter  in  the  large  majority  of  cases  being  apparent 
merely,  and  due  to  a  twist  of  the  pelvis,  caused,  as 


Fig.  309. 


Hip-disease  lu  second 
stage;  showing  flatten- 
ing of  buttock,  with  ap- 
parent elongation.  (From 
a  patient  in  the  Chil- 
dren's Hospital.) 
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pointed  out  hy  Barwell,  by  the  effort  to  preserve  parallelism  of  the  limbs, 
though  in  the  arthritic  form  of  the  disease  there  may  possibly  be  in  some  in- 
stances true  elongation,  from  distention  of  the  synovial  capsule.  When  in 
this  stage  the  patient  stands,  the  whole  weight  is  borne  by  the  sound  limb, 
that  which  is  diseased  being  carried  forward,  flexed,  and  abducted.  If  now 
he  be  placed  in  the  recumbent  posture,  the  limbs  may  be  brought  to  the  same 
level,  the  deformity  apparently  disappearing;  but  by  careful  examination 
it  will  be  found  that  the  relative  position  of  the  thigh  and  pelvis  is  the  same 
as  in  the  standing  posture,  the  lumbar  spine  being  unduly  arched,  and  the 
pelvis  distorted  into  .an  abnormally  vertical  position.  In  this  stage  there 
is  marked  lameness,  and  it  is  to  this  stage  also  that  the  pain  in  the  knee 
particularly  belongs.  In  the  acetabular  variety  of  the  disease  there  is 
comparatively  little  deformity,  while  in  the  femoral  there  may  be,  as  long 
as  the  patient  is  going  about,  apparent  shortening,  which,  however,  yields 
to  apparent  lengtheyiing  after  a  few  days'  rest  in  bed.  The  deformity  of 
the  third  stage  (between  which  and  the  second  there  may  be  an  interval 
of  comparative  comfort)  consists  in  adduction  of  the  limb  (Fig.  310),  lead- 
ing to  shortening ,  which  is  greater  in  appearance  than  in  reality,  with 
undue  prominence  of  the  buttock  on  the  affected  side,  marked  obliquity  of 

the  pelvis,  and  a  compensatory  double  lateral 
Fig.  310.  curvature  of  the  spine.    The  rima  natium, 

which  in  the  second  stage  inclined  towards 
the  affected  side  (Fig.  309),  is  now  directed 
away  from  it.  The  shortening  of  the  third 
stage  of  hip-disease  is,  at  the  beginning  of 
that  stage,  merely  apparent;  as  the  malady 
progresses,  however,  actual  shortening  oc- 
curs, from  alteration  in  the  shape  of  the 
bones  which  enter  into  the  formation  of  the 
joint  (Fig.  311),  and  in  some  cases,  though 

Fir.  313. 


Hi|i-diseasfi  in  third  stage  ;  showing 
slioi'teuing  and  adduction,  with  ob- 
liquity of  pelvis.  (From  a  pationt  iu 
the  Children's  Hospital.) 


Excised  head  and  neck  of  femur;  showing  change 
in  shape  of  bone  in  third  stage  of  hip-disease  (see  Fig. 
310).  The  specimen  is  in  the  Miitter  Museum  of  the 
College  of  I'hysicians  of  Philadelphia.) 


in  fewer  than  was  formerly  supposed,  from  positive  dislocation  taking 
place.  The  deformity  of  the  first  and  second  stage  is,  according  to  Yer- 
neuil,  due  to  inflammation  of  the  muscles  in  proximity  to  the  joint — the 
psoas  and  lesser  gluteals;  at  a  later  period  these  undergo  atrophy,  and  the 
deformity  of  the  third  stage  is  caused  by  inflammation  of  the  adductors  and 
sartorius. 

(4)  Dislocation  is  chiefly  confined  to  the  femoral  variety  of  the  disease, 
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and  its  occurrence  is  often  attended  witli  marked  relief  from  pain;  if,  as 
sometimes  happens,  it  takes  place  without  the  previous  formation  of  ab- 
scess, a  new  socket  may  be  developed  upon  the  dorsum  ilii,  the  acetabulum 
becomin^i^  gradually  filled  up  and  obliterated.  In  the  acetabular  form  of 
the  affection  the  cotyloid  cavity  may  become  perforated,  the  head  of  the 
femur  perhaps  slipping  through  into  the  cavity  of  the  pelvis. 

(5)  Suppiu-ation  may  or  may  not  occur  in  the  arthritic  form  of  hip-dis- 
ease, but  is  almost  inevitable  in  the  other  varieties.  It  occurs  earlier  in 
the  acetabular  than  in  the  femoral  form  of  the  affection.  The  spot  at 
^yhlch.  pointing  occurs  is  often  significant;  thus  an  abscess  opening  on  the 
outer  part  of  the  thigh,  below  the  trochanter,  indicates  disease  of  the  caput 
femoris,  while  abscesses  opening  in  the  pubic  region  denote  disease  of  the 
acetabulum — the  abscess  being  intra-pelvic  or  extra-pelvic  according  as  it 
opens  above  or  below  Poupart's  ligament.  Abscess  opening  in  the  gluteal 
region  may  indicate  either  form  of  the  affection. 

Terminations  of  Hip- Disease. — The  arthritic  and  occasionally  the  other 
forms  of  the  disease,  if  submitted  to  judicious  treatment  at  an  early  period, 
may  terminate  favorably,  though  in  many 
cases  the  best  that  can  be  hoped  for  is  a 
cure  by  anchylosis.  Even  if  the  joint  be 
anchylosed,  provided  that  the  limb  have 
been  kept  in  a  straight  position,  the  result 
will  be  quite  satisfactory,  the  mobility  of 
the  pelvis  compensating  in  a  great  degree 
for  the  stiffness  of  the  joint ;  but  unless 
precautions  have  been  taken  in  regard  to 
position,  anchylosis  with  great  deformity 
will  ensue,  such  distortion  as  is  exhibited 
in  the  accompanying  cut  (Fig.  312)  being 
by  no  means  unfrequently  met  with.  If 
suppuration  have  occurred,  and  therefore 
we  may  say  as  a  rule  in  cases  of  acetabu- 
lar or  femoral  coxalgia  (particularly  if 
followed  by  consecutive  dislocation),  the 
utmost  that  can  usually  be  attained  by 
conservative  measures  is  recovery  with  a 
shortened,  deformed,  atrophied,  and  often 
useless  limb.  Death  may  occur  from 
simple  exhaustion,  diarrhoea,  tuberculo- 
sis, amyloid  degeneration,  or  pyajmia,  or 
from  some  intercurrent  affection  which 
would  have  been  successfully  resisted  but  for  the  constantly  depressing 
influence  of  the  joint-affection. 

Diagnosis. — Hip-disease  may  he  distinguished  from  rheumatism  by 
observing  the  limitation  of  the  aflTeetion  to  one  joint,  and  by  noting  the 
characteristic  deformity.  This  may  be  readily  made  apparent,  as  pointed 
out  by  Prof.  Sayre,  by  placing  the  patient  upon  a  perfectly  hard  plane 
surface,  when,  if  the  knee  of  the  afFectcsd  limb  be  brought  down,  the  lumbar 
spine  instantly  becomes  arched.  From  lateral  curvature  of  the  spine  with 
neuralgic  tenderness,  it  may  be  distinguished  by  the  pain  being  increased 
by  pressing  together  the  joint-.sur faces,  and  by  the  existence  of  painful 
nocturnal  spasms,  while  the  diagnosis  from  antero-posterior  curvature  of 
the  spine  may  be  made  by  observing  the  mobility  of  the  hip  in  that  dis- 
ease, and  the  different  seat  of  pain — though  if  the  abscess  in  spinal  disease 
point  on  the  outer  side  of  the  thigh,  pressing  on  filaments  of  the  obturator 


Fig.  312. 


Deformity  resulting  from  double  liip-dis- 
ease.  (From  a  patieut  uQcler  llie  care  of 
Dr.  Hodge  iu  the  Childreu's  Hospital.) 
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nerve,  there  will  be  pain  referred  to  the  knee,  just  as  in  hip-disease.  Mor- 
bus coxarius  could  only  be  mistaken  for  abscess  external  to  the  joint,  for 
disease  of  the  knee,  or  for  caries  of  the  great  trochanter,  by  neglect  of 
careful  examination ;  and  I  am  disposed  to  say  the  same  in  relation  to 
perinephric  abscess,  and  to  peiHtyphlitis,  which,  according  to  Dr.  Gibne}', 
is  not  unfrequently  mistaken  for  hip-disease.  From  sacro-iliac  disease, 
the  diagnosis  may  be  made  by  observing  that  in  that  affection  the  seat  of 
greatest  tenderness  is  different,  that  there  is  no  shortening,  and  no  pain 
on  moving  the  hip  if  the  pelvis  be  fixed,  and  that  the  pelvic  distortion  is 
permanent  and  absolute,  not,  as  in  hip-disease,  temporary  and  relative. 
The  diagnosis  from  separation  of  the  upper  epiphysis  of  the  femur  with 
abscess,  is  diflBcult,  if  not  impossible — a  matter  which,  fortunately,  is  of 
no  practical  moment,  as  excision  would  be  equally  indicated  in  either  ^ 
affection. 

Prognosis. — Statistics  are  wanting  to  show  the  mortality  of  hip-disease, 
it  being  but  seldom,  from  the  chronic  nature  of  the  affection,  that  the  sur- 
geon has  the  opportunity  of  watching  a  case  to  its  termination.  My  own 
impression  is  very  decided,  that,  when  suppuration  has  occurred,  the  bones 
being  involved,  recovery  without  operation  is  an  extremely  rare  occur- 
rence :  this  impression  is  confirmed  by  the  results  of  9  terminated  cases 
observed  by  Gibert,  which  gave  8  deaths  and  but  1  recovery.  It  is  true 
that  hip  disease  does  not  appear  very  frequently  in  our  mortuary  records, 
but  this  is  owing  to  the  fact  that  the  patients  are  carried  off  by  secondary 


Fig.  313.  Fig.  314. 


Sayre's  short  splint  applied.    (Savre.)  Saj're's  long  splint  applied.  (Sayke.) 


complications  or  intercurrent  affections,  to  Avhich  death  is  attributed — no 
reference  being  made  to  the  chronic  condition,  without  which  those  affec- 
tions would  not  have  occurred,  or  would  not  have  proved  fatal.  Femoral, 
and  still  more  acetabular,  coxalgia  may  be  therefore  looked  upon  as  ex- 
tremely grave  diseases;  the  arthritic  form  of  the  affection,  however,  offers, 
as  already  mentioned,  a  much  more  favorable  prognosis. 
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Fig.  315. 


Treatment. — It  is  very  important  that  early  treatment  should  be  adopted 
in  every  case  of  hip-disease,  and  accordingly  a  rigid  examination  of  the 
case  should  be  instituted  on  the  slightest  suspicion  of  the  existence  of  this 
serious  affection.  During  the  first  stage  of  the  disease,  the  patient  should 
be  put  to  bed,  and  the  joint  kept  in  a  state  of  complete  rest  by  the  use  of 
extension,  and,  if  needful,  the  adaptation  of  a  suitable  splint.  I  myself 
employ  an  ordinary  long  splint,  well  padded,  or  sand  bags,  as  in  the  treat- 
ment of  fractured  thigh,  but  the  surgeon  may  use 
with  equally  good  results  the  carved  splint  of  Dr. 
Physick,  or  one  moulded  from  gutta-percha,  leather, 
or  pasteboard,  or  splints  made  from  wire  gauze,  as 
recommended  by  Barwell  and  Bauer,  or  finally  any 
of  the  forms  of  immovable  apparatus  which  were  de- 
scribed at  page  84.  The  particular  form  of  splint  used 
is  a  matter  of  indifference,  provided  that  the  limb  be 
kept  in  a  proper  position,  and  the  joint  in  a  state  of 
absolute  rest.  To  relieve  pain,  especially  the  starting 
pain  which  is  one  of  the  most  distressing  symptoms 
of  the  affection,  continuous  extension  is  the  most  valu- 
able agent  which  we  possess.  The  ordinary  weight- 
extension  apparatus  may  be  used,  as  in  cases  of  frac- 
tured thigh,  or  Barwell's  elastic  "accumulator"  may 
be  employed  instead.  The  simple  weight  is  the  most 
convenient  means,  and  is,  according  to  my  experience, 
very  efficient.  J.  Wood  employs  double  extension,  a 
weight  being  attached  to  each  limb  and  counter-exten- 
sion made  by  raising  the  foot  of  the  bed.  I  have  not, 
myself,  found  it  necessary  to  resort  to  subcutaneous 
division  of  the  tendons  or  spasmodically  contracted 
muscles,  an  operation  which  has,  however,  been  suc- 
cessfully employed  by  Bonnet,  Bauer,  Sayre,  and  other 
surgeons.  If  the  affection  have  run  on  to  the  second 
stage,  the  same  treatment  is  to  be  employed,  together 
Avith  counter-irritation  by  blisters  or  the  cautery,  ap- 
plied to  the  seat  of  the  greatest  pain,  usually  a  little 
above  and  behind  the  great  trochanter ;  the  general 
condition  of  the  patient  must  at  the  same  time  receive 
attention,  the  state  of  the  digestive  organs  being  looked 
to,  and  the  strength  maintained  by  the  administration  of  food  and  tonics, 
especially  iron  and  cod-liver  oil. 

In  most  cases  of  arthritic  coxalgia,  and  in  some  at  least  of  the  femoral 
variety,  if  the  treatment  above  described  be  early  adopted  and  strictly 
carried  out,  a  marked  improvement  will  soon  be  manifested,  the  pain  and 
tenderness  gradually  disappearing,  till  at  length  motion  of  the  joint  is  no 
longer  productive  of  suffering,  and  the  patient  feels  and  considers  himself 
well.  The  time  required  for  this  favorable  evolution  of  events  is  of  course 
variable,  six  or  eight  weeks  being  probably  a  minimum  period.  If  now 
all  further  treatment  be  neglected,  the  disease  will  in  a  short  time  almost 
inevitably  recur,  and  probably  in  an  aggravated  form ;  and  yet  it  is  very 
important  that  the  patient  should  be  no  longer  confined  to  bed,  but  should 
be  enabled  to  take  exercise  in  the  open  air.  It  is  in  these  circumstances,  I 
think,  that  the  ingenious  forms  of  apparatus  devised  by  Davis,  Sayre, 
Andrews,  Taylor,  Thomas,  of  Liverpool,  Agnew,  and  other  surgeons,  are 
particularly  serviceable :  they  act  by  keeping  up  extension  and  counter- 


Agnew'a  modification 
of  Thomas's  apparatus 
for  coxalgia.  The  splint 
is  applied  to  the  affected 
limb,  a  high-soled  shoe 
placed  upon  the  opposite 
foot  (sound  limb),  and 
the  patient  required  to 
use  crutches. 
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extension,  while  the  patient  is  enabled  to  walk  about  and  lead  a  compara- 
tively active  life/ 

In  the  third  stage  of  the  disease,  the  treatment  already  advised  is  still 
applicable,  extension  being  here  particularly  indicated,  in  order  to  prevent 
or  counteract  the  tendency  to  shortening.  If  abscess  form,  the  same  plan 
may  still  be  continued,  counter-irritation  being,  however,  now  abandoned 
as  useless.  If  the  abscess  originate  within  the  synovial  capsule,  distend- 
ing and  threatening  to  rupture  the  latter,  the  pus  may  be  evacuated  by 
means  of  an  aspirator,  or  simple  trocar  and  canula,  with  precautions  against 
the  entrance  of  air,  as  advised  by  Dr.  Bauer.  Under  other  circumstances, 
the  abscess  should,  I  think,  be  treated  on  the  general  principles  laid  down 
at  page  411.  It  is  rarely  po.ssible  to  effect  the  absorption  of  pus  under 
these  circumstances,  but  the  attempt  is  worth  making,  and  will  occasion- 
ally succeed — as  in  a  case  mentioned  by  Barwell,  and  as  in  one  under  my 
own  care  in  which  absorption  occurred  under  the  influence  of  dry  cold.^ 

After  abscesses  have  opened  in  cases  of  hip-disease,  leaving  sinuses 
which  lead  down  to  carious  bone,  it  is  still  possible  in  some  instances  to 
obtain  a  cure  by  anchylosis,  and,  in  cases  not  admitting  of  operation,  this 
is  the  best  termination  that  can  be  hoped  for.  Little  can  be  done,  under 
these  circumstances,  beyond  keeping  the  limb  straight,  moderately  ex- 
tended, and  with  the  foot  well  supported,  while  the  strength  of  the  patient 
is  maintained  by  appropriate  constitutional  and  hygienic  treatment.  In 
many  of  the  cases,  however,  which  reach  this  condition  (at  least  among 
the  class  of  children  that  come  into  our  city  hospitals),  excision,  or  possibly 
amputation,  may  afford  a  better  chance  of  life  than  perseverance  in  ex- 
pectant treatment. 

Arthritis  of  the  Saero-Iliac  Joint  (Saero-Iliac  Disease)  

This  affection,  which  is  extremely  fatal,  is  fortunately  rare,  though  proba- 
bly not  quite  as  rare  as  is  commonly  supposed — being  sometimes  not 
recognized  by  practitioners,  as  indeed  it  has,  until  comparatively  recently, 
been  commonly  ignored  by  systematic  writers.  It  has  been  particularly 
studied  by  Nelaton  and  Erichsen.  Sacro-iliac  disease  is  an  aff"ection  of 
early  life,  and  usually  begins  with  a  condition  analogous  to,  if  not  identi- 
cal with,  that  form  of  arthritis  which  has  been  called  gelatinous,  though, 
in  other  instances,  the  bones  appear  to  be  first  affected.  The  disease  can 
seldom  be  traced  to  any  definite  exciting  cause. 

The  Symptoms  consist  of  pain  and  tenderness,  with  swelling  over  the 
line  of  the  sacro-iliac  junction,  the  pain  being  aggravated  by  motion, 
laughing,  coughing,  straining  at  stool,  etc.,  and  accompanied  by  a  peculiar 
sensation,  as  if  the  body  were  falling  apart.  Pain  is  elicited  also  by  press- 
ing the  sides  of  the  pelvis  together.  The  patient  is  lame  from  the  begin- 
ning ;  and  as  the  disease  advances,  becomes  completely  bedridden,  usually 
lying  on  the  unaffected  side.  The  limb  on  the  diseased  side  is  commonly 
extended,  elongated,  from  downward  displacement  of  the  os  innominatum, 
and  wasted  from  atrophy  of  its  muscles.    It  is  sometimes  markedly  oedema- 

'  Dr.  J.  C.  Hutoliison,  of  Brooklyn,  simply  ajiplii-s  a  patten  to  the  sound  Wnih,  and 
puts  the  patient  on  crutches,  believing  that  sufficient  extension  is  produced  by  the 
weight  of  the  affected  member  itself.  The  same  method  of  producing  extension  is 
adopted  by  Thomas  and  Agnew,  but,  by  their  instruments,  they  secure  immobility  of 
the  joint  at  the  same  time.  Supplementing  Dr.  Hutchison's  simple  apparatus  with 
a  pasteboard  splint,  moulded  to  the  affected  hip,  I  have  often  been  able  to  dispense 
with  more  costly  appliances. 

2  Mr.  A.  Jackson,  of  Slieffield,  advises  that  the  joint  should  be  freely  opened  at  an 
early  period,  and  the  head  of  the  femur  turned  out  for  a  few  days,  to  be  afterwards 
replaced  when  the  inflammation  has  somewhat  subsided. 
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tous  from  obstruction  of  the  iliac  vein.  The  hip  is  deformed,  from  the 
side  of  the  pelvis  being  tilted  forwards  and  rotated  downwards.  Suppura- 
tion occurs  at  a  rather  late  period  of  the  disease,  abscesses  pointing,  ac- 
cording- to  Erichsen,  over  the  joint,  in  the  gluteal  or  lumbar  regions, 
within  the  pelvis,  or  in  connection  with  the  rectum.  In  a  case  which  was 
under  my  care  at  the  Episcopal  Hospital,  abscesses  pointed  in  the  groin,  in 
the  gluteal  region,  and  on  the  inside  of  the  thigh. 

The  Diagnosis  of  sacro-iliac  disease  can  usually  be  made  without  much 
difficulty,  the  affection  with  M-hich  it  is  most  likely  to  be  confounded  being 
hip-disease,  the  diagnostic  marks  of  which  have  already  been  pointed  out. 
Disease  of  the  spine  may  be  distinguished,  even  if  there  be  no  posterior 
curvature,  by  the  presence  of  tenderness  in  the  region  of  the  affected  ver- 
tebra?, and  of  stiffness  of  the  whole  spinal  column,  with  absence  of  any 
elongation  of  the  limb,  or  sign  of  disease  about  the  sacro-iliac  joint.  Neu- 
ralgia of  the  hip  may  be  distinguished  by  the  diffused  and  superficial  char- 
acter of  the  pain,  and  bv  the  absence  of  any  real  displacement  of  the  os 
innominatum  ;  while  sciatica  may  be  recognized  by  the  seat  of  pain  being 
below  the  sacro-iliac  joint  and  extending  down  the  limb,  and  by  the  ab- 
sence of  elongation  or  other  signs  of  articular  disease. 

The  r)-ognosis  of  advanced  sacro-iliac  disease  is  always  unfavorable ; 
Erichsen,  who  has  devoted  special  attention  to  the  subject,  says  that  he 
has  never  seen  recovery  in  any  case  in  Avhich  the  disease  was  fully  devel- 
oped, and  in  which  suppuration  had  occurred.  When  seen  at  an  eai'ly 
stage,  however,  there  is  more  hope  of  successful  treatment,  and  cases  of 
recovery  under  these  circumstances  have  been  reported  by  McGuire  and 
other  surgeons. 

The  Treatment  consists  in  endeavoring  to  prevent  suppuration,  by  plac- 
ing the  joint  at  rest  by  means  of  the  weight-extension  apparatus,  as  ad- 
vised by  Prof.  McGaire,'  and  at  a  later  period  by  supporting  the  part  with 
a  leather  or  pasteboard  splint,  moulded  to  embrace  the  pelvis,  hip,  and 
thigh ;  counter-irritation  may  be  of  service  in  the  early  stage,  and  the 
general  health  should  be  sustained  by  the  administration  of  cod-liver  oil, 
and  other  tonics.  The  patient  should  of  course  stay  in  bed,  and  preferably 
in  the  prone  position.  No  operation  is,  for  obvious  reasons,  admissible  in 
this  grave  affection. 

Rheumatoid  Arthritis. 

Rheumatoid  Arthritis  is  the  name  proposed  by  Dr.  Garrod  for  a  peculiar 
form  of  inflammation  of  the  joints,  which  was  described  by  Adams,  R.  W. 
Smith,  and  Canton,  as  Chronic  Rheumatic  Arthritis,  which  Barwell 
calls  Arthritis  Deformans,  and  which,  in  the  case  of  the  hip,  is  sometimes 
known  as  llorbus  Coxse  Senilis.  The  pathology  of  this  disease  is  involved 
in  much  obscurity;  rheumatoid  arthritis  resembles  both  gout  and  rheuma- 
tism, and  yet  does  not  appear  to  partake  of  the  nature  of  either  of  those 
affections.  It  probably  begins  with  hypersemia  of  the  synovial  membrane 
and  increased  synovial  secretion,  followed  by  thickening,  and  sometimes 
elongation,  of  the  ligaments,  gradual  absorption  or  ossification  of  the  inter- 
articular  cartilages,  and  finally  porcelanous  induration  and  eburnation  of 
the  bony  extremities.  Barwell,  however,  believes  that  osteitis  is  the  pri- 
mary condition,  and  that  the  synovial  change  is  entirely  secondary. 
In  the  case  of  the  hip,  which  is  the  joint  most  commonly  affected,  the 
round  ligament  disappears,  and  the  head  of  the  bone  becomes  irregularly 


'  J.  Wood  employs  double  extension,  as  in  cases  of  hip-disease. 
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enlarged,  flattened,  sometimes  elongated,  and  placed  at  a  right  angle  with 
the  shaft.    The  cervix  femoris  becomes  shortened,  apparently  by  intersti- 
tial absorption,  and  is  often  surrounded  by 
Fig.  3]  6".  vascular  fringe-like  projections  of  the  syno- 

vial membrane.  The  acetabulum  becomes 
enlarged,  and  sometimes  flattened,  but  in 
other  cases  deepened,  so  as  to  surround  the 
head  of  the  femur  as  with  a  cup.  Exten- 
sive stalactitic  bony  outgrowths  often  ap- 
pear about  the  base  of  the  great  trochanter, 
and  especially  along  the  inter-trochanteric 
line,  while  similar  osteitic  formations  are 
developed  in  the  ligamentous  and  other  soft 
tissues.  On  section,  the  bone  is  found  to 
be  rarefied,  with  an  excess  of  oily  matter 
— in  a  state,  indeed,  of  osteoporosis  with 
eburnation.  All  the  joints  of  the  skeleton 
may  be  involved,  but  those  in  which  the 
disease  is  most  commonly  observed,  are  the 
articulations  of  the  hip,  shoulder,  and  lower 
Appearance  of  the  head  of  the  femur  in  jaw.  Rheumatoid  arthritis  of  the  shoulder 
rheumatoid  arthritis,  (Druitt.)  is,  according  to  Cauton,  the  true  pathologi- 
cal condition  in  those  cases  described  by 
Soden  and  others  as  displacement  of  the  long  head  of  the  biceps.  The 
joints  on  either  side  are  often  symmetrically  affected. 

Rheumatoid  arthritis  usually  occurs  in  the  male  sex,  and  in  persons  who 
have  passed  the  middle  period  of  life ;  w^hen  met  with  at  an  earlier  age, 
the  patients  are  generally  females ;  the  disease  appears  in  most  cases  to 
result  from  the  action  of  cold  in  persons  of  debilitated  constitution,  the 
development  of  the  aff'ection  in  any  particular  joint  being  sometimes 
hastened  by  traumatic  causes. 

Symptoms  The  disease  begins  with  pain  of  a  rheumatic  character, 

increased,  in  the  case  of  the  hip,  by  standing  or  walking,  and  followed  by 
impaired  power  of  motion,  preventing  the  patient  from  either  standing 
erect,  stooping,  or  sitting  in  the  ordinary  posture.  The  limb  may  at  first 
appear  lengthened,  but  subsequently  becomes  shortened  from  changes  in 
the  shape  of  the  bones,  the  apparent  shortening  being  still  further  increased 
by  obliquity  of  the  pelvis.  The  limb  is  somewhat  flexed  and  everted,  the 
buttock  becoming  flattened,  while  the  trochanter  is  unduly  prominent  and 
thickened.  Crackling,  or  grating,  may  be  elicited  by  rotating  the  limb, 
being  evidently  produced  by  the  stalactitic  formations  already  referred  to, 
and  by  the  rubbing  together  of  the  eburnated  surfaces  of  bone.  The  mus- 
cles of  the  thigh  waste,  but  those  of  the  calf  of  the  leg  maintain  their 
nutrition  ;  the  loss  of  motion  in  the  hip  is  in  some  degree  compensated  for 
by  increased  mobility  of  the  lumbar  vertebnie.  Suppuration  occasionall}'', 
but  very  rarely,  occurs,  nor,  according  to  Bar  well,  is  there  any  tendency 
to  the  production  of  anchylosis. 

Diagnosis — Rheumatoid  arthritis  is  chiefly  interesting  to  the  surgeon 
in  a  diagnostic  point  of  view,  being  frequently  mistaken  for  fracture  in  the 
neighborhood  of  the  affected  articulation.  The  diagnosis  can  usually  be 
made  by  inquiring  into  the  history  of  the  case,  and  by  observing  that  the 
aff'ection  is  not  limited  to  a  single  joint.  The  arthropathies,  or  articular 
affections  which  depend  upon  lesions  of  the  nerves  and  nerve-centres, 
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locomotor  ataxia,  etc.,  present  many  analogies  to  rheumatoid  arthritis, 
and,  according  to  Mitchell,  are  often  clinically  indistinguishable  therefrom. 
The  rapid  wearing  away  of  the  articular  extremities  in  tabetic  arthro- 
pathy is  the  diagnostic  feature  chiefly  relied  upon  by  Charcot  and  Buzzard. 

Prognosis — The  disease  is  very  seldom  fatal,  but,  on  the  other  hand, 
is  extremely  chronic  and  intractable,  and  productive  of  a  great  deal  of  pain 
and  discomfort. 

Treatment — But  little  can  be  done  in  the  way  of  treatment,  beyond 
the  employment  of  ordinary  hygienic  means  and  the  administration  of 
tonics,  especially  cod-liver  oil,  iron,  and  qninia,  the  affected  joint  being, 
during  the  acute  stage,  kept  at  rest,  and  occasionally  blistered.  Iodide  of 
potassium  may  be  sometimes  used  with  advantage,  as  may  be  arsenic  and 
guaiacum.  R.  W.  Smith  speaks  highly  of  the  latter  drug,  in  combination 
with  sulphur,  rhubarb,  alkalies,  and  aromatics.  Change  of  air,  and  a  re- 
sort to  various  mineral  springs,  may  be  properly  advised  in  some  cases. 
With  regard  to  motion  of  the  diseased  joints  (in  the  chronic  stage),  it  may 
be  said  that  the  patient  may  take  as  much  exercise  as  he  can  without 
inducing  an  aggravation  of  pain.  Erichsen  recommends,  in  the  case  of 
the  hip,  external  support  by  means  of  lateral  irons,  jointed  opposite  the 
articulations,  with  a  pelvic  band  and  leather  socket  for  the  thigh  and  leg. 
Excision  of  the  hip  has  been  resorted  to  in  this  affection,  but  is  not  to  be 
recommended:  the  prospective  benefits  of  the  operation,  under  these  cir- 
cumstances, are  not  sufficient  to  compensate  for  the  risk  which  Avould 
necessarily  attend  its  performance. 

Periarthritis. 

This  name  is  applied  by  Duplay  and  Gosselin  to  a  condition  simulating 
arthritis,  but  due  to  inflammatory  changes  in  the  neighboring  bursse  and 
other  periarticular  tissues.  There  is  less  swelling  and  constitutional  dis- 
turbance than  in  inflammation  of  the  joint  itself,  and  the  diagnosis  from 
rheumatism  may  be  made  by  observing  that  but  one  joint  is  affected,  and 
from  neuralgia  by  noting  a  peculiar  crackling  which  may  be  commonly 
detected  by  palpation  of  the  affected  bursfe.  The  treatment  in  the  acute 
stage  consists  in  the  enforcement  of  rest,  with  the  use  of  cataplasms,  or 
belladonna  and  mercurial  ointment,  and  at  a  later  period  in  friction  with 
stimulating  liniments,  and  the  employment  of  passive  motion  to  prevent 
the  occurrence  of  false  anchylosis. 

Anchylosis. 

Fre(iuent  reference  has  been  made  in  the  preceding  pages  to  the  cure  of 
joint-diseases  by  anchylosis,  a  word  which,  as  used  by  surgeons,  is  equiva- 
lent to  stiff-joint.  Anchylosis,  or  ankylosis  (the  latter  is  etymologically  the 
more  correct  spelling),  may  be  incomplete  or  complete.  In  incomplete  or 
fibrous  anchylosis,  the  stiffness  is  due  to  thickening  of  the  joint  capsule,  with 
the  development  of  bands  of  fibro-cellular  material  which  cross  from  one 
articular  surface  to  the  other,  and  which  result  from  the  organization  of 
inflammatory  lymph,  or  of  the  granulation  structure  which  in  joint-diseases 
replaces  the  synovial  membrane  and  articular  cartilages.  The  stiffness  of 
the  part  is  further  promoted  by  contraction  and  adhesion  of  the  neighbor- 
ing muscles  and  tendons,  the  latter  being  almost  exclusively  concerned  in 
the  production  of  the  so-called  false  anchylosis,  which  results  from  mere 
41 
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Fig.  317. 


disuse.   In  comj^lete  or  bony  anchylosis  (Fig.  317)  the  joint  may  be  entirely 

obliterated,  the  articulating  surfaces 
being  united  throughout  by  bone 
(synostosis),  or  (which  is  probably  the 
more  common  condition)  there  may  be 
fibrous  anchylosis,  with  the  superaddi- 
tion  of  osseous  arches  or  bands,  which 
cross  from  side  to  side  externally  to 
the  joint,  and  which  may  be  new  for- 
mations, of  the  nature  of  exostoses,  or 
may  result  from  the  deposit  of  ossific 
matter  in  ligaments  or  other  pre-exist- 
ing soft  structures.  Bony  anchylosis 
is  rarely  met  with  except  as  the  result 
of  traumatic  arthritis,  fibrous  anchy- 
losis being  more  common  in  the  ordi- 
nary forms  of  the  disease,  particularly 
in  patients  of  a  strumous  diathesis.  It 
not  unfrequently  happens,  indeed, 
under  the  latter  circumstances,  that, 
while  more  or  less  perfect  anchylosis 
is  taking  place  in  one  part  of  a  joint, 
caries  or  necrosis  is  in  existence  at 
another.  In  bony  anchylosis  there  is 
absolutely  no  motion  of  the  joint,  while 
in  the  fibrous  variety  slight  motion 
may  always  be  elicited  by  careful  ex- 
amination, particularly  if  the  patient 
Synostosis  of  hip-joint.   (Pirrie.)  be  in  a  state  of  anaesthesia. 


Treatment  The  treatment  of  anchylosis  varies  according  as  it  is 

complete  or  incomplete,  and  according  to  the  position  in  which  the  joint 
has  become  stiff. 

1.  Fibrous  Anchylosis  in  a  Good  Position. — No  treatment  should  be 
adopted  under  these  circumstances  until  all  acute  infiammtory  symptoms 
have  subsided;  when  the  disease  has  become  chronic,  passive  motion  may 
be  cautiously  employed,  being  aided  by  frictions,  the  salt  douche,  etc.  In 
fibrous  anchylosis  of  the  elbow,  the  patient  may  himself  practise  passive 
motion  by  swinging  a  flat-iron  or  other  weight,  as  advised  at  page  238. 
Advantage  is  occasionally  derived  from  the  use  of  well  padded  splints,  the 
angle  of  which  may  be  varied  by  means  of  a  Stromeyer's  screw  or  other 
similar  contrivance,  or  from  the  use  of  continuous  extension  by  elastic 
bands  or  by  a  weight.  It  may  be,  in  some  rare  cases,  justifiable  to  attempt 
subcutaneous  division  of  the  restraining  intra-articular  bands,  but  the 
operation  is  not  very  promising,  and  is  necessarily  attended  with  some 
risk.  Fibrous  anchylosis  of  the  shoulder  is  often  followed  by  the  develop- 
ment of  a  bursa  beneath  the  scapula,  the  motions  of  which  bone  give  rise 
to  a  crackling  sound,  described  by  Terrillon  under  the  name  of  subscapular 
friction. 

2.  Fibrous  Anchylosis  in  a  Bad  Position. — If  the  elbow  be  anchylosed 
in  an  extended  position,  or  the  shoulder,  knee,  or  hip  at  a  right  angle,  it 
becomes  important  to  adopt  more  active  treatment,  though  no  operation 
should  be  performed  until  acute  symptoms  have  passed  away.  In  many 
cases,  particularly  in  those  of  rheumatic  origin,  it  is  possible  at  once  to 
restore  the  limb  to  a  position  in  which  it  will  be  useful,  by  forcibly  flexing 
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and  extending  the  joint,  and  thus  rupturing  the  intra-articular  adhesions, 
while  the  patient  is  in  a  state  of  anaesthesia.  If  this  be  done,  the  force 
should  invariably  be  first  applied  in  the  direction  of  flexion.  In  other 
instances,  continuous  extension,  by  means  of  elastic  bands  (Fig.  321),  or  a 
weight,  will  be  safer^  and  equally  efficient.  If  resistance  be  made  by  con- 
tracted tendons  in  the  neighborhood  of  the  joint,  these  should  be  subcu- 
taneously  divided,  a  few  days  being  then  allowed  to  elapse  before  the 
employment  of  extension.  Any  inflammation  which  follows  these  manoeu- 
vres must  be  treated  upon  general  principles.  In  the  case  of  the  hip-joint, 
subcutaneous  osteotomy,  by  Adams's  or  Gant's  method,  may  often  be 
resorted  to.  The  deformity  met  with  in  anchylosis  following  arthritis  of 
the  knee-joint  usually  consists  in  flexion,  backward  displacement  of  the 
tibia  upon  the  condyles  of  the  femur,  and  outward  rotation  of  the  leg  and 
foot.    In  these  cases,  simple  extension,  even  with  division  of  the  hamstring 


Fig.  318. 


Deformity  (consecutive  dislocation)  followiug  arthritis  of  knee-joint;  the  tibia  displacpd 
backwards  and  upwards. 

tendons,  is  not  sufficient,  the  backward  displacement  persisting,  and  ren- 
dering the  limb  weak  and  comparatively  useless;  under  such  circum- 
stances, the  ingenious  apparatus  of  Mr.  Bigg  (Fig.  322)  may  be  employed, 
which  acts  by  means  of  springs,  drawling  the  head  of  the  tibia  downwards 
and  forwards,  while  the  condyles  of  the  femur  are  at  the  same  time  pressed 
upwards  and  backwards.  Subcutaneous  division  of  the  adhesions  uniting 
the  femur  and  patella  is  suggested  by  Mr.  Willett,  and  has  been  advan- 
tageously resorted  to  by  Mr.  Maunder,  as  has  subcutaneous  section  of  the 
crucial  ligaments  by  Prof.  Tiffany,  of  Baltimore.  Anchylosis  of  the  knee 
in  a  position  of  over-extension  is  extremely  rare;  it  is  well  seen  in  the 
accompanying  illustration  (Fig.  319),  from  a  patient  under  my  care  in  the 
Episcopal  Hospital.  The  displacement  in  these  cases  is  an  exaggeration  of 
that  which  is  commonly  observed,  the  head  of  the  tibia  slipping  entirely 
behind  the  femur  and  projecting  in  the  popliteal  space.  In  cases  of  partial 
fibrous  anchylosis,  complicated  by  frequently  recurring  inflammation  of  the 
joint  (Fig.  320),  excision  or  amputation  will  not  unfrequently  be  required. 

3.  Bony  Anchylosis  in  a  Good  Position. — If  a  joint  be  affected  with 
bony  anchylosis,  and  in  such  a  position  as  to  retain  the  usefulness  of  the 
limb,  prudent  surgery  would  dictate  that  no  operation  should  be  resorted 
to ;  an  exception  may  be  occasionally  made  in  the  case  of  the  elbow,  which 
may  be  in  some  instances  advantageously  excised  under  these  circum- 

1  The  humerus  has  been  fractured  in  attempting  forcibly  to  break  up  adhesions  of 
the  elbow-joint,  and  Louvrier  and  Romans  have  recorded  ruptures  of  the  popliteal 
artery  in  similar  operations  for  anchylosis  of  the  knee. 
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stances.  P.  H.  Watson  and  Annandale  prefer  to  an  ordinary  excision  of 
the  elboAv,  a  partial  operation  in  which  the  lower  portion  of  the  humerus 
only  is  removed. 

Fig.  319.  Fig.  320. 


Anchylosis  of  knee-joint  in  position  of  over-extension.  Chronic  anliritis  of  knee-joint,  with  par- 

(From  a  patient  in  the  Episcopal  Hospital.)  tial  anchylosis  in  bad  position.    (From  a 

patient  in  the  Episcopal  Hospital.) 

4.  Bony  Anchylosis  in  a  Bad  Position. — Various  operations  have  been 
employed  to  remedy  bony  anchylosis  under  these  circumstances. 

Hip. — Dr.  J.  Rhea  Barton,  of  this  city,  in  the  year  1826,  treated  a  case 
of  osseous  anchylosis  of  the  hip  by  sawing-  through  the  femur  between  the 
trochanters,  thus  allowing  the  limb  to  be  brought  into  a  straight  position ; 
the  patient  recovered,  as  w^as  anticipated,  with  an  artificial  joint,  which 
remained  movable  for  several  years.  This  operation  is  often  said  to  have 
consisted  in  the  excision  of  a  wedge-shaped  piece  of  bone,  but  a  reference 
to  the  original  account  of  the  case  shows  clearly  that  but  one  section  was 
made  with  the  saw.  In  1830,  Dr.  J.  Kearney  Rodgers,  of  New  York, 
improved  upon  Barton's  operation  by  removing  a  disk  of  bone  from  between 
the  trochanters,  the  portion  exsected  being  half  an  inch  thick  at  its  outer, 
and  three-quarters  of  an  inch  thick  at  its  inner,  side;  the  operation  proved 
successful,  the  mobility  of  the  new  joint  persisting  after  two  and  a  half 
years. 

In  1862,  Dr.  Sayre,  of  New  York,  still  further  improved  upon  Rodgers's 
procedure,  by  removing  a  segment  of  bone  from  between  the  trochanters, 
the  upper  section  being  semicircular,  with  its  concavity  downwards,  and 
the  upper  end  of  the  lower  fragment  being  rounded  off,  so  as  to  imitate  as 
closely  as  possible  the  natural  form  of  a  ball-and-socket  joint.  A  some- 
what similar  operation  has  been  employed  by  Volkmann.  Dr.  H.  Leisrink 
has  tabulated  ten  cases,  in  which  one  or  other  of  these  operations  was 
resorted  to,  which,  with  Barton's  original  case,  one  referred  to  by  Mr. 
Holmes,  and  others  in  the  hands  of  Textor,  Post,  Peters,  Volkmann,  and 
Walter,  of  Pittsburg,  who  has  operated  on  both  hips  of  the  same  patientr, 
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give  23  operations  (on  22  persons),  of  whieh  seven  are  known  to  have 
proved  fatal — a  mortality  which,  thoug-h  large,  is  less  than  has  followed 
ordinary  excision  of  the  head  of  the  femur  for  anchylosis,  two  out  of  four 
cases  of  the  latter  operation  having-  terminated  in  death.  Dr.  Poore's 
statistics  show  a  still  better  result,  35  cuneiform  sections  having;  given, 
according  to  this  writer,  28  recoveries,  2  failures,  and  only  5  deaths. 


Fio.  321.  Fir,.  322. 


Barwell's  splint  foi*  making  continuous  extension  in         Kigg's  apparatus  for  contraction  of  the 
cases  of  anchylosis  of  the  knee.  knee. 

W.  Adams  has  more  recently  suggested  a  return  to  Barton's  method,  the 
section,  however,  being  through  the  neck  of  the  bone,  and  the  operation 
being  ^subcutaneous,  while  no  attempt  is  made  to  secure  a  movable  joint ;  the 
operation  thus  modified  has  been  performed,  according  to  Dr.  Poore,  in  sixty- 
eight  cases,  of  which  fifty-six  ended  in  cure,  six  in  death,  and  six  in  failure, 
showing  a  mortality  of  less  than  nine  per  cent.  This  procedure,  therefore, 
though  inferior  to  those  of  Sayre  and  Volkmann,  as  regards  the  ultimate 
result,'  when  that  is  successful,  seems  to  be  less  dangerous  than  any  of  the 
other  methods  which  have  been  proposed,  and  should  be  preferred  in  most 
cases,  particularly  as  the  mobility  of  the  pelvis  compensates  in  a  great 

'  In  Sands's,  Jessop's,  and  Lund's  cases,  however,  movable  joints  were  obtained. 
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degree  for  the  loss  of  a  movable  articulation.  Tillaux  reports  a  case  suc- 
cessfully treated  by  fracturing  the  neck  of  the  femur,  and  Gant,  Maunder, 
and  other  surgeons,  have  successfully  divided  the  thigh-bone  below  the 
lesser  trochanter — Gant  with  a  saw,  and  Maunder  and  his  followers  with 
chisels.  Of  64  operations  in  this  situation  analyzed  by  Dr.  Poore,  54 
ended  in  recovery,  4  in  failure,  and  6  in  death,  a  mortality  of  a  little  over 
9  per  cent.  Barwell  employs  a  chain-saw,  and  divides  the  bone  between 
the  trochanters,  as  in  Barton's  original  method.    I  have  myself  employed 


Fig.  323. 


Adams's  saw  for  subcutaueous  division  of  the  neck  of  the  femur. 

either  Adams's  or  Gant's  operation  in  twelve  cases  (in  one  case  upon  both 
sides,  Figs.  324,  325),  and  in  every  instance  Avith  a  favorable  result.  The 
choice  between  the  operation  should  depend  upon  the  condition  of  the 
articulation;  when  the  cervix  femoris  is  not  materially  altered  in  form, 


Fig.  324.  Fig.  32.5. 


Subcutaneous  osteotomy  of  both  thigh-bones  for  anchylosis  following  hip-disease.    (From  a  patient 

in  the  Children'.s  Hospital.) 

Adams's  plan  may  be  preferred,  but  in  other  cases  section  below  the  trochan- 
ter is  better,  and  may  be  safely  employed  even  in  cases  of  fibrous  anchylosis 
in  strumous  subjects.  Barton's  operation  has  been,  according  to  Chclius, 
successfully  employed  (by  Van  Wattman)  in  a  case  of  bony  anchylosis  of 
the  elboiv,  and  a  similar  procedure,  or,  which  would  be  better,  subcutaneous 
section,  as  practised  by  Mears  for  old  dislocation,  might  be  properly  resorted 
to  if  it  should  be  necessary  to  interfere  in  a  like  condition  of  the  shoulder. 
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Knee. — Barwell  recommends  (in  case  of  bony  anchylosis  of  the  knee) 
that,  in  persons  under  fourteen  years  of  age,  advantage  should  be  taken  of 
the  fact  that  the  upper  epiphysis  of  the  tibia  is,  at  this  time  of  life,  not  yet 
united  to  the  shaft,  to  straighten  the  limb  by  producing  an  epiphyseal  frac- 
ture— the  upper  truncated  end  of  the  diaphysis  then  resting  against  the 
angular  edge  of  the  epiphyseal  end,  and  the  limb  being  shortened  by  little 
more  than  an  inch.  This  mode  of  treatment  is,  according  to  Barwell,  quite 
satisfactory  and  entirely  free  from  risk.  In  a  case  of  bony  anchylosis  of 
the  knee,  in  a  bent  position,  Dr.  J.  Rhea  Barton,  in  1835,  removed  a  wedge- 
shaped  piece  of  bone  from  the  front  of  the  femur,  immediately  above  the 
condyles ;  the  portion  of  bone  did  not  involve  the  entire  thickness  of  the 
shaft,  the  posterior  shell  of  bone  Avhich  was  left,  slowly  yielding  as  the 
Hmb  was,  subsequently,  gradually  brought  into  an  almost  straight  line. 
The  result  was  entirely  satisfactory,  the  thigh  becoming  firmly  united  in 
its  new  position.  In  1844,  Dr.  Gurdon  Buck,  of  New  York,  modified  this 
procedure  by  exsecting  a  wedge-shaped  mass  embracing  the  entire  thickness 
of  the  bone,  and  containing  the  condyles  of  the  femur,  head  of  the  tibia, 
and  patella,  performing,  in  fact,  what  has  since  been  called  "excision  in  a 
block.''^  In  1853,  the  same  surgeon,  in  a  case  of  fibrous  anchylosis,  sub- 
stituted for  the  removal  of  a  wedge-shaped  mass,  an  ordinary  excision  of 
the  knee-joint,  the  parts  being  subsequently  held  together  with  silver  wire. 
Culbertson  has  collected  fourteen  cases  of  Barton's  operation,  to  w^hich 
should  be  added  three  others  (successful)  by  Blackman,  of  Ohio,  J.  E. 
Adams,  of  London,  and  Kilgarriff,  of  Dublin,  making  in  all  seventeen  cases 
with  two  deaths,  while  one  or  other  of  Buck's  methods  appears,  according 
to  the  same  author,  to  have  been  employed  thirty-nine  times  with  five 
deaths — the  mortality  of  the  former  operation  being  thus  11.8  and  that  of 
the  latter  about  12.8  per  cent.^ 

A  safer  method  consists  in  subcutaneously  perforating  the  anchylosed 
joint  in  various  directions  by  means  of  a  suitable  drill  (Fig.  115),  the  re- 
maining bony  adhesions  being  then  forcibly  ruptured,  and  the  limb  being, 
after  a  few  days,  gradually  brought  into  a  straight  position  by  an  extending 
apparatus.  This  operation  appears  to  have  been  first  suggested  by  Mal- 
gaigne,  who  proposed  to  use  a  chisel  and  mallet  (as  has  since  been  done  by 
L.  S.  Little  and  Maunder),  though  DiSenbach  had  previously  suggested 
separation  of  the  united  joint  by  means  of  a  chisel  and  saw — not,  however, 
used  subcutaneously.  Brainard,  of  Chicago,  in  1854,  proposed  to  apply  the 
drill  to  the  bone  immediately  above  the  joint,  and  the  first  operation  upon 
this  plan  was  performed  by  Pancoast,  of  this  city,  in  1859.  Brainard  subse- 
quently applied  the  drill  to  the  knee-joint  itself,  and  the  operation  has  since 
been  repeated  upon  several  occasions  by  Prof.  Gross  and  others.  Nine 
cases,  collected  by  S.  W.  Gross  in  1868,  had  proved  uniformly  successful. 
Section  of  the  femur  above,  and,  if  necessary,  of  the  tibia  and  fibula,  also, 
below  the  joint,  with  chisel  and  mallet,  has  been  employed  with  great  success 
by  Mr.  Barwell.  These  procedures  are  certainly  preferable  to  the  others 
that  have  been  proposed,  being  not  only  attended  with  less  risk  to  life,  but 
having  the  great, advantage  of  not  shortening  the  limb  by  the  removal  of 
any  portion  of  bone.  In  a  case  of  great  deformity  of  the  knee  from  injury, 
without,  however,  complete  anchylosis,  I  divided  the  femur  just  above  the 
condyles  with  Adams's  saw,  and  then,  having  straightened  the  limb,  put 
it  up  in  plaster  of  Paris.  The  result  was  satisfactory,  though  the  patient 
still  required  the  support  of  a  leather  splint  when  I  last  heard  from  him. 

1  Other  successful  cases,  operated  on  by  Buck's  first  method,  have  been  since  recorded 
by  Morton,  of  this  city,  and  by  Vance,  of  Louisville. 
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Loose  Cartilages  in  Joints. 


Fig.  326. 


The  name  "loose  cartilage"  is  given  to  certain  bodies  which  are  met 
with  in  joints,  and  which  are  very  analogous  to  the  rice-like  bodies  de- 
scribed as  occurring  in  compound  gan- 
glia, and  in  diseases  of  synovial  bursse. 
These  loose  cartilages  have,  according  to 
Rainey,  as  quoted  by  Barwell,  a  distinct 
investing  membrane  of  a  fibro-ccllular 
character,  and  are  found  on  section  to 
consist  of  two  layers,  one  fibro-cartilagi- 
nous,  and  the  other  resembling  bone. 
They  appear,  in  most  instances,  to  origi- 
nate in  a  transformation  of  the  villous  or 
fringe-like  processes  of  the  synovial  mem- 
brane, being  thus  at  first  attached  by 
narrow  pedicles  to  the  parietes  of  the 
joint,  but  subsequently  often  becoming 
isolated.  They  are,  according  to  R. 
Adams,  especially  met  with  in  cases  of 
rheumatoid  arthritis,  and  are  most  com- 
mon in  the  knee,  though  occasionally  seen  in  other  joints.  IJsually  quite 
small  and  round,  they  are  sometimes  found  as  large  as  a  chestnut,  and 
flattened  or  elongated.  They  may  be  single,  or  may  coexist  in  large 
numbers.  According  to  Teale  and  Paget,  these  bodies  are  in  some  cases 
actually  fragments  of  articular  cartilage,  which  are  separated  by  a  slow 
process  of  exfoliation  following  necrosis,  the  result  of  injury.  Fatty 
growths  in  the  knee-joint  have  been  observed  bv  Barwell,  Volkmann,  and 
Weir. 


Trochlea  of  humerus  ;  showing  forma- 
tion and  connection  of  loose  cartilaginous 
bodies.  (Miller.) 


Symptoms  If  closely  attached,  these  bodies  may  give  rise  merely  to 

weakness  of  the  joint,  with  a  tendency  to  intra-articular  effusion,  but  if 
floating  or  loose,  they  are  apt  to  be  caught  between  the  opposing  joint 
surfaces — this  occurrence  causing  intense  pain,  sometimes  accompanied 
with  nausea  or  syncope,  and  the  patient  being  unable  to  move  the  joint, 
and  sometimes  falling,  while  rapid  synovial  eft'usion  commonly  supervenes. 
These  symptoms,  it  will  be  seen,  closely  resemble  those  of  dislocation  of 
the  semilunar  cartilages  (see  page  310). 

Treatment — This  may  be  palliative  or  radical.  The  palliative  treat- 
ment consists  in  supporting  the  joint  by  means  of  an  elastic  bandage,  so  as 
to  restrain  its  motion  and  lessen  the  risk  of  the  loose  body  becoming  caught 
between  the  articulating  surfaces.  Hilton  advises  that  the  loose  cartilage 
should  be  fixed  in  contact  with  the  synovial  membrane,  by  means  of  adhe- 
sive strips  applied  externally,  when  absorption  of  the  foreign  body  may 
often  be  obtained.  Richet  employs  a  ring  with  sharp  points  which  trans- 
fix the  cartilage  and  hold  it  in  position  until  it  adheres.  Hadden,  of  New 
York,  uses  a  small  truss  for  the  same  purpose.  The  radical  treatment, 
which  consists  in  removing  the  foreign  body,  either  by  direct  or  by  sub- 
cutaneous incision,  is  attended  with  considerable  risk  to  life,  the  mortality 
of  the  direct  operation  being,  according  to  H.  Larrey's  and  Barwell's  sta- 
tistics, 18,  and  of  the  subcutaneous  procedure  1.6  per  cent.  Hence  neither 
should  be  employed,  unless  the  disease  be  attended  with  so  much  suffering 
as  to  make  interference  absolutely  necessary.  The  direct  operation  con- 
sists in  making  a  sufficiently  free  incision  over  the  loose  cartilage,  which 
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is  firmly  fixed  between  the  surgeon's  finger  and  thumb,  the  skin  being 
drawn  to  one  side  so  as  to  make  a  valvular  opening,  as  recommended  by 
B.  Bell.  The  loose  cartilage  is  then  squeezed  out  through  the  cut,  which 
is  immediately  closed,  while  the  limb  is  kept  at  rest  upon  a  splint.'  Any 
inflammation  which  may  follow  is  to  be  treated  upon  the  principles  already 
laid  down.^  The  subcutaneous  operation,  which,  though  much  safer,  is 
more  difficult  and  more  likely  to  result  in  failure,  consists  in  fixing  the 
loose  cartilage  as  before,  and  dividing  the  synovial  membrane  over  it  with 
a  long  tenotome  passed  subcutaneously  beneath  the  skin ;  the  foreign  body 
is  then  squeezed  into  the  periarticular  areolar  tissue,  where  it  may  be  left 
to  be  absorbed,  or  from  whence  it  may  be  removed  by  direct  incision,  after 
some  days'  interval,  as  advised  by  Goyrand.  Another  plan,  introduced, 
and  successfully  practised  in  25  cases,  by  Square,  of  Plymouth,  is  to 
squeeze  the  loose  cartilage  into,  but  not  through,  the  subcutaneous  open- 
ing in  the  synovial  membrane,  fixing  the  foreign  body  in  that  position  by 
means  of  compress  and  adhesive  strips.  The  point  at  which  the  incision 
is  to  be  made,  in  the  case  of  the  knee,  which  is  the  joint  usually  affected, 
is  to  the  inner  side  of,  and  a  little  below,  the  patella.  If  the  cartilage  can- 
not be  fixed  by  the  surgeon's  fingers,  MacCormac's  plan  may  be  adopted, 
and  the  offending  body  transfixed  with  a  needle  or  fine  trocar.  If  there  be 
more  than  one  loose  cartilage,  it  may  be  necessary  to  repeat  the  operation 
at  a  subsequent  period. 

» 

■Articular  Neuralgia. 

(Hysterical  Joints.) 

Intense  pain  in  a  joint  may  arise  from  various  causes  unconnected  with 
disease  of  the  articulation  itself.  Thus,  pain  in  the  knee  is,  as  we  have 
seen,  a  common  accompaniment  of  hip  disease,  and  the  same  symptom  may 
arise  from  other  circumstances,  as  the  pressure  of  a  tumor  or  an  aneurism. 
Occasionally,  however,  intense  neuralgic  pain  is  felt  in  a  joint,  accom- 
panied perhaps  with  slight  swelling  and  redness,  and  attended  with  spas- 
modic action  or,  more  often,  rigid  contraction  of  the  neighboring  muscles, 
and  yet  not  dependent  upon  any  perceptible  organic  change.  These  cases 
are  chiefly,  though  not  exclusively,  met  with  in  women,  and  usually  in 
those  who  present  other  evidences  of  hysteria.  The  credit  of  first  forcibly 
directing  the  attention  of  surgeons  to  the  true  nature  of  these  cases  is  un- 
doubtedly due  to  the  late  Sir  Benjamin  C.  Brodie,  and  the  subject  has  been 
since  ably  illustrated  by  Sir  James  Paget,  who  describes  these,  and  similar 
cases,  as  instances  of  neuromimesis  or  nervous  mimicry  of  disease.  The 
joints  most  often  a4fectt;d  are  the  knee,  hip,  and  ankle,  though  a  similar 
condition  is  occasionally  seen  in  the  elbow  and  shoulder,  and  perhaps  in 
the  vertebral  column. 

Diagnosis  The  diagnosis  from  arthritis  ma}'^  be  made  by  observing 

the  diffused  and  superficial  character  of  the  pain  and  tenderness,  which  are 
not  increased  by  pressing  together  the  joint  surfaces  (as  would  be  the  case 

1  When  performed  with  tlie  precautions  of  Lister's  antiseptic  method,  the  risks  of 
this  operation  are,  according  to  Barvvell  and  Barton,  reduced  to  a  minimum.  Eighteen 
cases  treated  in  this  way,  collected  by  J.  H.  Morgan,  all  terminated  successfully. 
Gaujot,  however,  finds  that  2.9  cases  operated  on  with  Listerian  precautions  gave  two 
deaths,  while  18  cases  treated  without  antiseptic  measures  gave  only  one  death.  In 
a  case  recorded  by  Weir,  suppuration  followed  in  spite  of  antiseptic  precautions,  and 
required  amputation. 
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in  arthritis),  and  are  not  attended  with  the  other  siffns  of  inflammation, 
and  with  the  constitutional  disturbance,  which  would  be  pnisent  in  an 
ordinary  case  of  joint-disease.  The  rigid  contraction  will  often  disappear, 
if  the  patient's  attention  be  suddenly  called  away,  and  if  an  anaBSthetic  be 
given,  the  motions  of  the  limb  will  be  found  to  be  unimpaired. 

Treatment  This  consists  in  the  adoption  of  measures  to  improve  the 

state  of  the  patient's  general  health,  particularly  by  attention  to  the  diges- 
tive functions,  and  by  the  use  of  tonics  and  antispasmodics,  with  the  cold 
douche  and  frictions  to  the  affected  joint.  If  contraction  exist,  the  limb 
may  be  straightened  while  the  patient  is  in  a  state  of  anaesthesia,  and  may 
be  kept  for  a  few  days  subsequently  upon  a  suitable  splint.  Moral  treat- 
ment is  quite  as  important  as  ph3^sical,  and  the  patient  should,  if  possible, 
be  induced  to  co-operate  with  the  surgeon  in  the  adoption  of  the  means 
employed  to  promote  recovery.  In  the  belief  that  the  disease  is  mental,  it 
is  sometimes  advised  to  work  upon  the  patient's  imagination  by  pi'etending 
to  perform  an  operation  for  her  relief;  though  such  a  course  may  occasion- 
ally succeed,  I  believe  that  the  surgeon  will  do  better,  in  the  end,  by  dealing 
perfectly  honestly  with  his  patient,  and  by  avoiding  even  the  appearance  of 
deception.  It  is  almost  needless  to  say  that  such  heroic  measures  as  ampu- 
tation or  excision,  or  even  the  application  of  the  actual  cautery,  would  be 
totally  unjustifiable  in  the  cases  under  consideration.  Meyer  recommends 
the  applicfttion  of  an  induced  current  of  electricity  to  the  aflected  joint. 


CHAPTER  XXXII. 

EXCISIONS. 

Excision  in  General. 

The  operation  of  resection,  in  cases  of  compound  fracture  and  dislocation, 
appears  to  have  been  known  to  the  ancients,  and,  in  the  case  of  fracture, 
was  occasionally  practised  in  later  times,  as  is  shown  by  references  to  the 
operation  in  the  writings  of  Salmon  and  Wiseman,  but  as  regards  disloca- 
tion was  entirely  forgotten  until  revived  in  the  first  half  of  the  last  century 
by  Cooper,  of  Bungay,  who  removed  the  lower  ends  of  both  tibia  and  fibula 
for  compound  dislocation  of  the  ankle.  The  first  excision  for  disease  of  a 
joint  appears  to  have  been  that  performed  by  Filkin,  of  Norwich,  in  11(52,  in 
a  case  of  arthritis  of  the  knee.  The  history  of  the  introduction  of  the  ope- 
ration of  excision  into  the  practice  of  surgery,  is  a  subject  of  much  interest, 
but  cannot  be  entered  upon  within  the  limits  of  this  work ;  the  reader  is 
respectfully  referred,  for  information  upon  this  matter,  to  the  able  mono- 
graphs of  0.  Heyfelder  and  Hodges,  and  to  my  article  in  the  fourth  volume 
of  the  International  Encyclopaedia  of  Surgery.  The  applicability  of  ex- 
cision to  the  various  traumatic  lesions  of  bones  and  joints,  and  to  deformity 
resulting  from  anchylosis,  has  already  been  considered  in  previous  chapters 
(see  pp.  Ill,  221,  643) ;  and  I  shall  therefore,  in  the  following  pages,  con- 
fine myself  to  a  description  of  the  operative  procedure  in  the  different 
regions  of  the  body,  and  to  a  consideration  of  the  applicability  of  excision 
to  diseases  of  bones  and  joints,  especially  to  caries  and  arthritis. 
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Indications  for,  and  Contra-indications  to,  Excision  in 
General. — 1.  Excision  is  indicated  (1)  in  case  a  bone  or  joint  is  so  ex- 
tensively diseased  that  its  removal  is  imperative  ;  here  the  question  is  be- 
tween amputation  and  excision,  and  the  latter  operation  should  always  be 
preferred,  provided  that  the  circumstances  of  the  particular  case  admit  of 
a  choice. 

(2)  Excision  is  sometimes  justifiable  where  the  amount  of  disease  is  not 
sufficient  to  warrant  amputation,  and  yet  where  the  time  which  would  be 
required  for  a  spontaneous  cure  would  be  so  long  as  to  render  operative 
interference  proper,  or  where  the  utility  of  the  limb  would  be  less  after  a 
spontaneous  cure  than  it  would  be  after  removal  of  the  joint;  as  in  the 
elbow,  where  a  cure  by  anchylosis  would  be  particularly  undesirable. 

2.  Excision  is,  on  the  other  hand,  contra-indicated  by  (1)  the  extent  of 
diseased  bone  being  so  great  that  its  removal  would  render  the  limb  an  in- 
cumbrance, and  less  useful  than  a  well-formed  stump  ;  this  is  particularly 
the  case  in  the  lower  extremity,  but  in  the  arm,  provided  that  the  hand  be 
preserved,  very  considerable  portions  of  bone  may  often  be  properly  removed. 

(2)  Excision  should  not  as  a  rule  be  practised  in  cases  of  acute  disease, 
experience  showing  that  amputation  is  under  such  circumstances  better 
tolerated.  Hence,  if  operative  interference  be  necessary  to  preserve  life, 
in  a  case  of  acute  bone  or  joint  disease,  amputation  will  usually  be  indi- 
cated ;  excision  of  the  shaft  of  a  bone  may,  however,  be  occasionally  proper 
in  cases  of  acute  necrosis  from  subperiosteal  abscess  (see  page  619). 

(3)  If  the  soft  tissues  around  a  diseased  bone  or  joint  be  extensively  dis- 
eased, infiltrated  with  lowly  organized  lymph,  and  riddled  with  silluses, 
the  result  of  an  excision  is  less  apt  to  be  satisfactory  than  under  opposite 
circumstances,  though  the  operation  is  not  absolutely  contra-indicated  by 
such  a  condition. 

(4)  Either  extreme  of  life  is  considered  unfavorable  to  excision,  on  ac- 
count of  the  long  period  required  for  recovery  after  the  operation,  and,  in 
the  case  of  early  childhood,  on  account  of  the  risk  of  interfering  with  the 
growth  of  the  limb,  which  is  chiefly  dependent  upon  the  integrity  of  the 
epiphyseal  cartilages.  Boeckel,  of  Strasburg,  however,  from  an  examina- 
tion of  over  twenty  cases  of  arrested  development,^  concludes  that  the 
shortening  is  less  due  to  injury  of  the  epiphyseal  cartilages  than  to  disuse 
of  the  limb  owing  to  pain  or  to  muscular  atrophy — causes  which  would  be 
equally  active  if  excision  were  not  performed.  This  is  confirmed  by  my 
own  observation  in  a  case  of  disease  of  the  knee  of  twenty-three  years' 
duration,  in  which  the  leg  was  by  measurement  four  inches  shorter  than 
its  fellow :  by  excising  the  joint  and  straightening  the  limb,  Avhich  was 
much  contracted,  though  a  considerable  portion  of  bone  was  of  course  re- 
moved, I  gave  the  patient  a  limb  which  was  practically  two  inches  longer 
than  it  had  been  before  the  operation. 

(5)  A  bad  state  of  the  general  health,  particularly  if  dependent  upon 
organic  visceral  disease,  as  of  the  lungs,  liver,  or  kidneys,  must  always  be 
considered  a  contra-indication  to  excision.  The  long  confinement  which 
usually  follows  the  operation,  with  perhaps  long-continued  and  exhausting 
suppuration,  will  seriously  complicate  the  chances  of  recovery  in  such  a 
case.  Hence,  if  any  operation  at  all  be  required  in  a  patient  suffering  from 
advanced  phthisis,  or  from  Bright's  disease,  amputation  will  usually  be  the 
preferable  procedure. 

1  Oilier  recommends  in  such  cases  an  excision  of  the  epiphyseal  cartilage  of  the 
sound  limb,  so  as  to  induce  such  shortening  as  will  correspond  with  that  of  the  other. 
The  use  of  a  high  soled  shoe  would  seem  to  me  less  dangerous. 
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From  the  above  remarks,  it  will  be  seen  that,  while  excision  is,  in  suit- 
able cases,  an  admirable  and  truly  conservative  operation,  and  in  every 
way  superior  to  amputation,  yet  it  is,  after  all,  only  applicable  in  selected 
cases;  hence  it  is  obviously  unfair  to  attempt,  as  has  been  sometimes  done, 
to  prove  that  excision  is  a  less  fatal  operation  than  amputation,  by  a  com- 
parison of  the  statistical  results  of  the  two  procedures — one  being-  habitu- 
ally reserved  for  favorable  cases,  while  the  other  is  indiscriminately  ajiplied 
to  "all  the  remainder;  greatly  as  I  admire  the  operation  of  excision,  I  can- 
not but  believe  that,  cseteris  j^aribus,  it  is,  in  every  region  of  the  body,  at 
least  as  fatal  as  the  corresponding-  amputation. 

Process  of  Repair  after  Excision — The  groAvth  of  the  long  bones 
in  thickness  is  accomplished  by  means  of  the  periosteum,  and  in  length  by 
means  of  the  epiphyseal  cartilages.  Hence,  in  excising-  portions  of  the 
shafts  of  bones,  it  is  of  the  utmost  importance  to  preserve  the  periosteum, 
by  the  osteo-genetic  power  of  which  it  may  be  hoped  that  the  excised  por- 
tion will  be  reproduced :  another  advantage  of  subperiosteal  excision  is 
that,  by  preserving  the  membrane  in  question,  the  attachments  of  the 
various  muscles  are  not  disturbed.  If  the  periosteum  cannot  be  preserved 
— and  this  can  rarely  be  done  in  excisions  of  the  short  bones,  as  of  the 
calcaneum — repair  is  effected  by  the  wound  filling-  with  granulations,  which 
are  subsequently  transformed  into  a  dense,  fibrous,  cicatricial  mass.  In 
excisions  of  the  joints  (particularly  among  patients  who  have  not  attained 
their  full  height),  it  is  important  not  to  remove  the  entire  epiphysis,  nor 
even  to  encroach  upon  the  epiphyseal  line  ;  for,  if  this  be  done,  the  subse- 
quent growth  of  the  limb  will  be  deficient.  This  is  especially  important 
in  the  case  of  the  knee,  the  lower  epiphysis  of  the  femur  and  the  upper  of 
the  tibia  being  chiefly  concerned  in  the  growth  of  the  lower  extremity. 
When  this  precaution  is  observed,  the  shortening  is  comparatively  slight, 
and,  indeed,  temporary  elongation  may  occur,  as  in  cases  of  osteitis  and 
arthritis  (see  pages  607,  630).  An  attempt  may  properly  be  made  to 
preserve  the  periosteum  in  articular  resections,  particularly  Avhen,  as  in 
the  case  of  the  shoulder,  elbow,  or  hip,  a  movable  joint  is  desired — the 
effect  of  retaining  the  periosteum  in  these  cases  being,  as  shown  by  Oilier, 
to  improve  the  shape  of  the  new  articulating  surfaces,  which  measurably 
approach  the  form  of  those  which  were  removed  ;  in  the  knee,  where  the 
great  object  is  to  obtain  firm  bony  union,  the  subperiosteal  character  of  the 
operation  is  not  so  essential,  though  still  desirable,  as  tending  to  diminish 
the  amount  of  consecutive  shortening. 

Operation  of  Excision  in  General  The  knives  ordinarily  re- 
quired for  the  operation  of  excision  are  scalpels  and  straight  bistouries, 
which  should  be  pretty  thick  at  the  back,  and  set  in  strong  handles  ;  a 
strong  probe-pointed  knife,  with  a  limited  cutting  edge,  will  also  be  found 
useful  for  clearing  the  soft  parts  from  the  bones  in  the  deeper  portions  of 
the  wound.  Bone  forceps  of  various  sizes  and  shapes  will  be  required,  the 
most  important  being-  strong-  cutting  pliers,  and  the  lion-jawed  forceps 
designed  by  Fergusson  (Fig.  327).  Gouges  and  gouge-forceps  Avill  also  be 
found  useful  for  dealing-  with  carious  bone.  The  saw  which  I  prefer,  in  most 
cases,  is  that  designed  by  Butcher,  of  Dublin  (Fig.  328),  which  has  the 
great  merit  of  allowing  the  blade  to  be  fixed  at  any  angle,  or  even  com- 
pletely reversed,  so  as  to  cut  from  below  upwards,  and  thus  preserve  the 
soft  parts  from  injury.  In  certain  cases  (as  in  excisions  of  the  hip),  the 
chain  saw  is  more  convenient  than  any  other  instrument.  The  chain  may 
be  slipped  over  the  part  to  be  removed,  or  may  be  applied  by  the  aid  of  a 
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Fergusson's  lion-jawed  forceps. 


strong  curved  needle,  or  an  ingenious  conductor  devised  for  the  purpose 
by  Dr.  Buck,  of  New  York.    If  an  ordinary  saw  be  employed,  a  spatula 


Fig.  328. 


Fig.  329. 


Butcher's  saw. 

or  retractor  must  be  slipped  beneath  the  bone  in  order  to  guard  the  soft 
parts;  a  good  instrument  for  the  purpose  is  the  "resection  sound"  of 
Blandin,  or  the  probe-pointed  grooved  re- 
tractor described  by  Dr.  D.  Prince,  of 
Jacksonville,  Illinois ;  or,  which  in  some 
cases  will  prove  satisfactory,  an  ordinary 
broad  lithotomy  staff,  grooved  on  the  back, 
which  may  be  readily  slipped  around  the 
bone,  and  then  turned  with  its  convexity 
upwards.  Another  instrument  which  I 
have  found  of  value,  is  the  knife-bladed 
forceps  of  Mr.  Butcher  (Fig.  330).  This 
cuts  like  a  pair  of  sci.ssors,  and  is  very 
efficient  in  removing  the  thickened  and 
degenerated  synovial  tissues,  which,  if  al- 
lowed to  remain,  are  apt  to  slough  and 
impede  the  progress  of  cure. 

The  particular  operative  procedures  re- 
quired for  excision  in  various  regions  of 
the  body  differ  of  course  according  to  the 
parts  to  be  removed ;  it  may  be  stated, 
however,  in  general  terms,  that  the  exter-  chaia  saw. 

nal  incisions  should  be  sufficiently  free, 

and  as  much  as  possible  in  the  direction  of  the  muscular  interspaces,  so  as 
to  avoid  unnecessary  destruction  of  tissue.  The  incisions  should,  if  prac- 
ticable, include  any  sinuses  that  may  be  present,  and  should  be  made  so  as 
to  avoid  injui-y  to  the  principal  vessels  and  nerves.  The  periosteum  should 
be  preserved,  if  possible,  and  the  amount  of  bone  removed  should  be  as 
small  as  may  be  consistent  with  the  thorough  extirpation  of  the  diseased 
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structure.  It  is  a  good  plan,  in  excising  joints,  to  remove  but  a  thin  layer 
with  the  saw,  and  then  to  attack  any  necrosed  or  carious  spots  with  the 


Fig.  330. 


Butchei  'h  iv  luir  liiuiU^d  forceps  for  excisions. 

gouge  or  trephine.  The  epiphyseal  line  should  never  be  encroached  upon 
in  children,  and,  even  in  adults,  it  is  important  not  to  lay  open  the  medul- 
lary canal.  Care  must  be  taken  not  to  mistake  bone  which  is  merely 
inflamed  and  softened  (medidlized),  for  that  which  is  carious,  nor  bone 
thickened  and  roughened  by  inflammation,  for  that  which  is  necrosed.  The 
skin  and  other  soft  tissues,  no  matter  how  much  altered  in  appearance, 
should  be  as  a  rule  preserved  entire — the  flaps,  though  at  first  redundant, 
ultimately  shrinking  and  resuming  their  natural  condition.  The  degener- 
ated synovial  lining  of  the  joint  may,  however,  be  advantageously  cut 
away  with  the  knife-bladcd  forceps ;  and,  indeed,  Yolkmann  goes  so  far  as 
to  advise  complete  "  extirpation"  of  the  joint  capsule.  All  bleeding  should 
be  checked,  by  ligature  or  otherwise,  before  the  wound  is  closed,  as  it  is 
very  important  that,  when  the  limb  is  once  adjusted,  it  should  not  be  dis- 
turbed for  several  days.  The  dressings  should  be  light  and  simple,  and 
precautions  must  be  adopted  to  secure  free  drainage,  by  the  arrangement 
of  the  incisions,  or  by  the  use  of  Chassaignac's  tubes,  etc.  Concentrated 
food,  with  tonics  and  stimulants,  will  usually  be  required  in  pretty  large 
quantities  during  convalescence. 

Finally,  although  the  case  should  not  progress  as  favorably  as  may  be 
wished,  the  sui'geon  must  not  hastily  conclude  that  the  operation  has  failed, 
and  that  amputation  is  necessary ;  even  if  caries  or  necrosis  should  recur 
in  the  sawn  bony  extremities,  a  re-excision  may  often  be  attended  with  a 
satisfactory  result. 

Special  Excisions. 

Scapula  Excision  of  the  scapula,  complete  or  partial,  may  be  required 

for  various  causes,  such  as  caries,  necrosis,  tumors,  and  some  forms  of 
injury,  though  in  traumatic  cases  it  is  often  necessary  to  remove  the  whole 
upper  extremity  as  well  (see  page  122).  The  operation  may  be  done  with 
a  crucial  incision,  or,  which  is  probably  better  in  most  cases,  a  T-shaped 
incision,  as  recommended  by  Syme,  the  transverse  branch  of  the  cut  run- 
ning from  the  acromion  to  the  posterior  edge  of  the  bone,  and  the  other 
passing  downwards,  at  a  right  angle  from  the  centre  of  the  former.  If  the 
operation  be  for  tumor,  the  incisions  should  be  merely  skin-deep,  the  flaps 
being  dissected  off  without  cutting  into  the  growth,  which  may,  probably, 
be  very  vascular.  It  is  advised  by  Fergusson  and  Pollock  to  liberate  the 
posterior  border  of  the  scapula  first,  and  then  the  inferior,  turning  up  the 
bone  from  below  upwards  as  the  operation  proceeds.  By  this  plan  the 
subscapular  artery  can  be  controlled  by  the  finger  before  division,  and  the 
risk  of  hemorrhage  is  thus  considerably  lessened.  The  subclavian  artery 
should  be  compressed  by  an  assistant  throughout  the  whole  procedure.  In 
cases  of  malignant  disease,  the  whole  scapula  should  be  excised,  but  under 
other  circumstances  a  partial  operation  may  suffice,  there  being  certainly 
an  advantage  in  retaining  the  head  of  the  bone,  acromion,  and  coracoid. 
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when  there  is  no  reason  for  their  removal.  The  clav  icle  should  not  be 
interfered  with  unless  it  be  itself  diseased.  After  the  operation,  the  arm 
should  be  supported  in  a  sling,  and  an  axillary  pad  may  be  sometimes 
advantageously  employed  for  a  few  days. 

The  history  and  statistics  of  this  operation  have  been  particularly  inves- 
tigated by  Dr.  Stephen  Rogers,  of  New  York,  and  by  Dr.  Adelmann,  of 
Berlin,  who  has,  however,  made  no  distinction  between  excisions  of  the 
scapula  with  or  without  amputation  of  the  arm.  Removal  of  the  scapula 
with  the  arm  has  been  considered  under  the  head  of  amputation  above  the 
shoulder  (page  122).  The  first  case  in  which  the  entire  scapula  was 
removed,  the  arm  being  preserved,  was  that  of  Langenbeck,  who,  in  1855, 
excised  the  whole  scapula  with  three  inches  of  the  clavicle.  Including  this 
case,  complete  excision  of  the  scapula,  with  or  without  interference  with 
the  clavicle  and  head  of  the  humerus  (the  arm  being  preserved),  appears 
to  have  been  done  in  43  cases,  of  which  33  have  terminated  successfully, 
and  8  in  death,  the  result  of  2  not  having  been  ascertained. 


Cases  of  Total  Excision  of  the  Scapula,  the  Arm  being  Preserved. 


No. 

Operator. 

Kesult. 

j  No. 

Operator. 

Result. 

1 

Aijnew, 

Died. 

23 

Michel, 

Recovered. 

2 

Bellamy, 

Undetermined. 

24 

Nixon, 

3 

Billroth, 

Recovered. 

2.') 

O'Urady, 

4 

Bird, 

( ( 

26 

Id. 

5 

Brigliam, 

i  c 

:  27 

Omboni, 

6 

Busch, 

f  £ 

28 

Orlowski, 

i( 

7 

Choppin, 

Died. 

29 

Peters, 

8 

Crawford, 

Recovered. 

'  30 

Pirrie, 

9 

Esniarch, 

31 

Pollock, 

Died. 

10 

Haniilton, 

32 

Rogers, 

Recovered. 

11 

HamTDer, 

33 

Schneider, 

12 

Heath, 

Died. 

34 

Sohuh, 
Schuppert, 

13 

Heyfelder, 

3.') 

14 

Jones, 

Recovered. 

36 

Spence, 

15 

King, 

37 

Id. 

Died. 

16 

Kottman, 

38 

Steele, 

17 

Langenbeck, 

39 

Syme, 

18 

Linhart, 

1 :  1 

40 

Id. 

Recovered. 

19 

Logan, 

41 

Syraonds 
Wood, 

20 

MacCormac, 

42 

Undetermined. 

21 

Mazzoni, 

43 

Recovered. 

22 

Michaux, 

Extirpation  of  the  scapula,  subsequent  to  amputation  at  the  shoulder, 
appears  to  have  been  practised  in  15  cases,  with  11  recoveries  and  3  deaths, 
the  termination  of  one  being  unknown. 

'  Patient  recovered  from  operation,  but  died  from  recurrence  of  disease. 
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Cases  of  Total  Excision  of  the  Scapula,  subsequent  to  Amputation  at 

the  Shoulder. 


No. 

Opera  tor. 

KesuU. 

No. 

Operator. 

Result. 

1 

Blair. 

Undetermined. 

9 

Krakowizer, 

 ■ 

Died. 

2 

Buck, 

Recovered. 

]0 

Langeiibeck, 

Recovered. 

3 

Busch, 

11 

Miissey, 

4 

Conklin, 

12 

Rigaud, 

( ( 

5 

D'Ambrosio, 

Died. 

13 

Id. 

1  ( 

6 

Deroubaix, 

Recovered. 

14 

Soup  art, 

Died. 

7 

Fergusson, 

15 

Stim.son, 

Recovered. 

8 

Jeaffreson, 

Total  is  thus  more  successful  than  partial  excision,  206  cases  of  which 
operation,  to  which  I  have  references,  having  given  49  deaths,  or  nearly 
one  in  four. 


Clavicle,  Ribs,  and  Sternum  The  clavicle  may  require  partial  or, 

in  rare  instances,  complete  excision,  on  account  of  caries,  necrosis,  tumor, 
or  compound  fracture.  The  inner  extremity  of  the  bone  may  also  require 
resection,  if  it  be  so  displaced  as  to  produce  dangerous  compression  of  the 
oesophagus  or  trachea.  In  cases  of  necrosis,  the  operation  may  be  made 
subperiosteal,  and  presents  no  particular  difficulties,  a  simple  incision  fol- 
lowing the  course  of  the  bone  being  sufficient  for  the  purpose.  In  cases  of 
tumor,  the  operation  is  both  difficult  and  dangerous,  the  principal  risks  being 
from  hemorrhage  and  the  entrance  of  air  into  the  veins.  Complete  extir- 
pation of  the  clavicle  was  first  practised  by  McCrearry,  of  Kentucky,  in 
1811,^  and  has  since  been  occasionally  repeated.  Statistics  of  extirpation 
of  the  clavicle  have  been  published  by  several  writers,  including  the  late 
Dr.  Otis  and  Prof.  Agnew,  but  the  mistake  has  usually  been  made  of 
swelling  the  list  by  embracing  instances  of  partial  excision,  such  as  Dr. 
Mott's  famous  case,  or  of  excisions  d  deux  temps,  such  as  those  of  Nelaton 
and  Gunn,  in  each  of  which  several  months  intervened  between  the  removal 
of  the  outer  and  that  of  the  inner  portion  of  the  bone.  The  following- 
table  includes  only  29  cases,  but  they  all  appear  to  have  been  actual  extir- 
pations of  the  entire  clavicle  at  one  sitting : — 


Cases  of  Total  Excision  of  the  Clavicle. 


No. 

Operator. 

Kesult. 

No. 

Operator. 

Result. 

1 

Biangini, 
Blackmail, 

Recovered. 

16 

McCrearry, 

Recovered. 

2 

17 

Mazzoni, 

3 

Bowe, 

18 

Meyer, 

4 

Briggs, 
Britton, 

19 

Morin, 

L  C 

20 

Owen, 

6 

Carswell, 

21 

Palmer, 

Died. 

7 

Cooley, 

22 

Porquet, 

Recovered. 

8 

Curtis, 

t  c 

23 

Roux, 

Died. 

9 

Dawson, 

24 

Travers, 

Recovered. 

10 

Esmarch, 

i  I 

25 

Varick, 

11 

Eve, 

Died. 

26 

Warren, 

Died. 

12 

Field  surgeon, 

27 

Wedderburn, 

Recovered. 

13 

Heyfelder, 

28 

Wheeler, 

t  ( 

14 

Irvine, 

Recovered. 

29 

Wutzer, 

15 

Kunst, 

'  Remmer's  operation,  in  1732,  was  only  a  partial  excision. 
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Of  the  whole  29  cases,  only  6  proved  fatal,  a  mortality  of  less  than  21 
per  cent. 

I  have  not  myself  had  occasion  to  excise  the  whole  clavicle,  but  in  the 
summer  of  1884  I  removed  the  inner  two-thirds  of  the  bone  for  a  large  osteo- 
sarcoma, in  a  case  sent  to  me  by  my  colleague  Prof  Agnew.  The  patient,  a 
young  girl,  made  an  excellent  recovery  from  the  operation,  but  died  some 
months  afterwards  from  a  recurrence  of  the  malady.  These  partial  ex- 
cisions of  the  clavicle  vary  in  severity  from  comparatively  trifling  atfairs 
to  such  grave  operations  as  those  of  Mott  and  Bartlett,  and  that  of  my 
own  just  referred  to.  Of  75  cases  of  the  kind  to  which  I  have  references, 
60  ended  in  recovery  and  10  in  death,  the  result  in  5  being  unknown;  the 
mortality  of  determined  cases  therefore  was  but  little  over  14  per  cent. 

Portions  of  the  ribs  have  been  frequently  excised  in  cases  of  caries, 
necrosis,  compound  fracture,  wound  of  an  intercostal  artery,  etc.  The 
operation  is  not  particularly  difficult,  but,  except  in  cases  of  necrosis,  when 
the  periosteum  can  be  detached,  is  attended  with  considerable  risk  of  injury 
to  the  pleura  or  even  the  peritoneum.  Thirty-seven  cases  mentioned  by 
Heyfelder  gave  eight  deaths.  Resections  of  the  ribs  for  tumor  have  been 
performed  by  Langenbeck,  Warren  McClellan,  Kolaczek,  Fischer,  and 
other  surgeons.  Alsberg  records  a  remarkable  case  in  which,  beside  por- 
tions of  several  ribs,  a  segment  of  the  diaphragm  was  excised,  and  Kron- 
lein  one  in  which  beside  three  ribs  the  pleura  and  a  portion  of  lung  were 
successfully  resected.  Excision  of  one  or  more  ribs  may  likewise  be  em- 
ployed in  cases  of  empyema.    (See  p.  388.) 

Konig  has  reported  a  remarkable  case  of  excision  of  the  entire  sternum 
for  sarcoma :  the  pericardium  and  both  pleural  cavities  were  opened,  the 
wound  became  gangrenous,  and  the  heart  was  "surrounded  with  pus  ;"  after 
which  healing  slowly  occurred,  and  the  patient  ultimately  recovered.  Re- 
section of  the  sternum  has  also  been  practised  by  Kiister,  to  facilitate  re- 
moval of  a  tumor  from  the  mediastinum. 

Shoulder-joint  Excision  of  the  scapulo-humeral  articulation,  or  of 

the  head  of  the  humerus,  may  be  required  in  cases  of  arthritis,  caries  or 
necrosis,  compound  fracture  or  dislocation,  or  non-malignant  tumor.  For 
malignant  disease  the  operation  would,  I  think,  be  improper,  as  unneces- 
sarily exposing  the  patient  to  a  recurrence  of  the  affection.  The  operation 
may  be  conveniently  performed  by  making  a 
single  longitudinal  incision,  beginning  somewhat 
to  the  outside  of  the  coracoid  process,  and  carried 
downwards  and  slightly  outwards — passing  be- 
tween the  fibres  of  the  deltoid  muscle,  in  the 
line  of  the  bicipital  groove  for  about  five  inches. 
The  long  head  of  the  biceps  being  held  to  one 
side,  the  capsule  is  divided,  and  the  tuberosities 
of  the  humerus  freed  by  the  use  of  the  probe- 
pointed  knife,  when  the  head  of  the  bone  may 
be  thrust  through  the  wound  and  removed  with 
a  chain  saw,  or,  in  young  children,  with  strong 
cutting  forceps.  If  the  glenoid  cavity  be  dis- 
eased, it  may  then  be  attacked  with  the  gouge- 
forceps,  or  may,  if  necessary,  be  exposed  for  the 
application  of  the  saw  by  a  transverse  cut,  as 
directed  for  excision  of  the  scapula.  Hemor- 
rhage having  been  arrested,  the  wound  may  be 
closed  with  a  few  points  of  suture,  a  space  being 
left  for  drainage  (and  perhaps  a  tube  introduced), 
42 


Fig.  331. 


Excision  of  shoulder-joint;  longi- 
tudinal incision.  (Erichsen.) 
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and  the  arm  then  supported  with  a  sling  and  axillary  pad,  or  a  Stromeyer's 
cushion.  In  some  cases,  as  of  tumor,  the  longitudinal  incision  may  not 
sulBce  to  give  access  to  the  part,  and  the  surgeon  may  then  raise  a  flap  by 
means  of  a  V-^haped  cut,  or  one  in  the  form  of  a  ~| ,  T>  or  U ,  as  maj'be 
thought  most  convenient.  These  all  have  the  common  disadvantage  of  in- 
volving a  transverse  division  of  the  fibres  of  the  deltoid,  and  of  therefore 
protracting  the  healing  process,  as  well  as  of  entailing  subsequent  weakness 
of  the  limb. 

The  first  formal  excision  of  the  head  of  the  humerus  for  disease  appears 
to  have  been  performed  by  Bent,  of  New  Castle  (England),  in  17T1,  while 
the  first  complete  excision  of  the  shoulder-joint  was  performed  by  the  elder 
Moreau,  in  1786.  Shaeflfenberg's  and  Thomas's  operations  (1726,  1740) 
are,  according  to  Gurlt,  not  to  be  regarded  as  true  excisions.  The  opera- 
tion is  quite  a  successful  one,  considering  its  magnitude,  169  cases  of  ex- 
cision for  all  causes  having  given,  according  to  Heyfelder,  but  30  deaths,  a 
mortality  of  less  than  18  per  cent.  If  excisions  for  disease  alone  be  con- 
sidered, the  statistics  show  an  almost  equally  favorable  result,  115  cases 
tabulated  by  Culbertson  giving  94  recoveries  and  but  21  deaths.  The 
preserved  arm  is  known  to  have  been  useful  in  more  than  three-fourths  of 
the  successful  cases.  Two  cases  of  this  operation  in  my  own  hands  have 
given  excellent  results  (Fig.  832),  as  did  a  third  in  which,  at  a  second  opera- 
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Result  of  excision  of  shoulder-joiat.    (From  a  patient  in  tlie  University  Hospital.) 

tion,  I  removed  all  the  remaining  portion  of  the  humerus.  The  risk  which 
attends  this  procedure  is  indeed  so  moderate  as  to  render  shoulder-joint 
excision  one  of  the  most  satisfactory  of  surgical'  operations. 

Humerus — Excision  of  the  shaft  of  the  humerus  may  be  occasionally 
required  in  cases  of  compound  fracture,  especially  as  the  result  of  gunshot 
injury  (seepage  175),  or  may  sometimes  be  necessary  in  cases  of  caries  or 
necrosis.  Resection  is  also  not  unfrequently  called  for  in  the  treatment  of 
ununited  fracture,  and  when  performed  with  the  precautions  recommended 
by  Oilier,  of  Lyons,  and  by  Bigelow,  of  Boston,  is  quite  a  successful  pro- 
cedure (see  page  248).  The  operation  consists  in  making  a  single  longi- 
tudinal incision  on  the  outer  side  of  the  arm,  in  one  of  the  muscular  inter- 
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spaces,  and,  after  carefully  dividing  and  stripping  off  the  periosteum  (which 
should  always  be  preserved),  removing  as  great  an  extent  of  bone  as  may 
be  thought  necessary  with  a  chain  saw;  the  resected  bony  extremities 
should  then  be  approximated  and  held  together  by  means  of  a  strong 
metallic  suture,  and  the  limb  placed  at  rest  on  a  suitable  splint.  Care  must 
be  taken  not  to  wound  the  musculo-spiral  nerve.  Macewen,  of  Glasgow, 
has  reported  a  case  in  which  reproduction  of  a  humerus  was  effected  by 
transplanting  grafts  of  bone  taken  from  other  patients,  and  Banks,  of 
Liverpool,  one  in  which  the  same  operation  was  successfully  employed 
upon  the  tibia.  Dr.  Trueheart,  of  Texas,  has  successfully  grafted  perios- 
teum from  a  dog. 

Elbow-joint — Excision  of  this  articulation  may  be  required  for 
chronic  disease  of  the  joint,  for  bony  anchylosis,  or  for  compound  fracture 
or  luxation.  The  lower  end  of  the  humerus  was  resected  by  Wainman  (in 
1158  or  1159)  and  afterwards  by  Tyre,  while  the  olecranon  and  upper 
part  of  the  ulna  were  removed  by  Justamond,  about  1183;  but  the  first 
complete  excision  of  the  elbow-joint  was  per- 
formed by  the  elder  Moreau,  in  1194,  in  a  case  Fig.  333. 
of  chronic  disease  of  the  articulation.  The 
operation  may  be  conveniently  done  (as  origi- 
nally suggested  by  Park)  by  means  of  a  single 
longitudinal  incision  (Fig.  333),  beginning 
two  inches  above  the  olecranon  and  carried 
about  three  inches  below  it,  the  line  of  the 
incision  being  parallel  to  the  course  of  the 

ulnar  nerve,  and  a  few  lines  to  its  radial  side.    ^.  .  .     .  ■  , 

,       '.  .  .  .  .  Excisioa  of  elbow-joint  by  lougitu- 

Ihe  only  point  requiring  special  attention  in         dinai incision.  (Bryant.) 
this  procedure  is  to  avoid  injuring  the  ulnar 

nerve,  which  must  be  carefully  dissected  from  its  position  behind  the  inner 
condyle  (the  edge  of  the  knife  being  kept  close  to  the  bone),  and  then  held 
out  of  the  way  with  a  blunt  hook  or  spatula.  The  back  of  the  articulation 
being  thus  exposed,  the  olecranon  should  be  cleared,  and  may  then  be  cut 
off  with  strong  cutting  pliers,  this,  though  not  essential,  serving  greatly  to 
facilitate  the  subsequent  steps  of  the  operation.^  In  order  to  preserve  the 
function  of  the  triceps  muscle,  Spence  divides  its  tendon  by  an  inverted 
/\ -shaped  incision,  while  Hodges  and  Maunder  take  care  not  to  cut  the 
tendinous  fibres  which  are  inserted  into  the  fascia  of  the  forearm.  With 
the  same  object.  Prof.  Sayre  leaves  that  portion  of  the  olecranon  to  which 
the  tendon  is  attached.  The  joint  being  forcibly  flexed,  and  the  forearm 
thrust  backwards,  the  lateral  ligaments  may  now  be  carefully  divided  with 
the  probe-pointed  knife.  The  operation  is  completed  by  removing  the 
condyles  and  the  articulating  surfaces  of  the  radius  and  ulna,  with  Butcher's 
saw.  The  tubercle  of  the  radius  should,  if  healthy,  be  left  undisturbed,  so 
as  to  preserve  the  attachment  of  the  biceps  tendon.  Bigelow  also  preserves 
the  external  and  internal  condyles  of  the  humerus.  Some  surgeons  employ 
a  transverse  incision  in  addition  to  that  which  has  been  described,  making 
a  wound  of  this  form  |— ,  while  others  (as  Mr.  Butcher,  and  the  late  Mr. 
Syme)  add  also  a  second  longitudinal  incision  on  the  outside  of  the  joint — 
H,  thus  forming  two  rectangular  flaps.  The  simple  longitudinal  incision 
is,  however,  perfectly  satisfactory  in  the  majority  of  cases,  and  is  better 

^  Bruns,  Trendelenburg,  and  Volker,  recommend  temporart]  resection  of  the  olecranon, 
which  they  subsequently  restore  to  its  position. 
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Fig.  334. 


Fig.  335. 


Excised  extremities  of  humerus  and  ulna.   (From  a  specimen  in  the  museum  of  the  Episcopal  Hospital.) 


Fig.  336. 


adapted  for  rapid  healing-  than  either  of  the 
others,  having  no  tendenc}'  to  g-ape.  As 
soon  as  the  bleeding  has  been  checked,  the 
wound  should  be  lightly  dressed,  and  the 
limb  laid  upon  a  pillow,  or  well-padded  splint, 
in  a  nearh'  straight  position  ;  after  a  Aveek  or 
two,  when  consolidation  has  begun,  the  splint 
may  be  discarded,  and  the  limb  simply  sup- 
ported in  a  sling. 

The  results  of  elbow-joint  excision,  when 
performed  for  chronic  joint-disease,  are  com- 
monly very  satisfactory,  Stt  cases  tabulated 
by  Calbertson  having  given  but  41  deaths,  a 
mortality  of  only  10.8  per  cent.  Oilier  re- 
ports 36  cases  performed  by  the  subperiosteal 
method,  of  which  only  5  proved  fatal.  With 
regard  to  the  condition  of  the  limb  after 
excision,  the  statistical  results  are  equally 
satisfactory;  thus  according  to  Hodges,  17 
out  of  89  patients  w^ho  recovered  had  useful 
arms,  while  in  94  out  of  118  successful  cases 
tabulated  by  Heyfelder  and  Boeckel,  the 
patients  could  make  good  use  of  their  preserved  limbs.  Partial  excision 
of  the  elbow-joint  appears  to  be  a  less  successful  operation  than  total  excision, 
which  should  therefore  be  preferred,  even  though  all  the  articular  extremi- 


Kesult  of  excision  of  elbow-joint. 
(From  a  patient  in  the  Children's 
Hospital.) 
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ties  be  not  diseased.  Twenty-one  cases  of  partial  excision  embraced  in 
Hodges's  tables,  gave  five  deaths,  three  subsequent  amputations,  and  only- 
nine  recoveries  with  a  useful  limb.  My  own  record  embraces  13  cases  (2 
partial  operations)  with  9  recoveries  and  4  deaths.  The  preserved  limb  was 
useful  in  all  the  successful  cases. 

Radius  and  Ulna — Dr.  Compton,  of  New  Orleans,  in  1853,  excised 
the  whole  ulna  and  greater  part  of  the  radius,  while  the  whole  radius  has 
been  excised  by  Chavasse,  Field,  of  Easton,  and  Carnochan,  of  New  York, 
and  the  whole  ulna  by  the  same  surgeon,  by  Jones,  of  Jersey,  by  Joseph 
Bell,  of  Edinburgh,  by  Hutchison,  of  Brooklyn,  and  by  Fuqua,  of  Hop- 
kinsville.  Erichsen  in  one  case  excised  the  elbow-joint,  together  with  the 
greater  portion  of  the  radius,  while  Williamson  made  a  still  more  extensive 
resection,  embracing  the  elbow-joint  and  the  entire  ulna.  The  result  in  all 
of  these  cases  appears  to  have  been  satisfactory,  the  patients  recovering 
with  useful  limbs.  Partial  excisions  of  one  or  both  bones  have  been  fre- 
quently performed  and  usually  with  very  good  results.  The  operation 
consists  in  making  a  longitudiual  incision  on  the  back  of  the  forearm,  in 
the  line  of  the  bone  to  be  resected,  the  periosteum  being  if  possible  pre- 
served, and  the  bone  divided  with  chain  saw  or  cutting  pliers.    Fig.  337, 


Fig.  337. 


Deformity  foUovving  excisioa  of  radius. 


from  an  electrotype  kindly  given  me  by  Dr.  W.  B.  Hopkins,  shows  the 
appearance  of  an  arm  from  which  the  greater  part  of  the  radius  had  been 
removed  55  years  previously  by  the  late  Dr.  J.  Rhea  Barton.  In  spite  of  the 
marked  deformity  the  patient  had  regained  almost  perfect  use  of  her  limb. 

Wrist.  The  lower  extremity  of  the  radius  was  excised  by  Cooper,  of 

Buno-ay,  in  1758,  but  complete  excision  of  the  wrist-joint  seems  to  have 
been'^tirs't  performed  by  the  elder  Moreau,  in  1794.  The  articulation  may 
be  excised  by  means  of  one  or  two  longitudinal  incisions  on  the  dorsum  of 
the  wrist,  the  carpal  bones  being  removed  piecemeal,  or  by  Lister''s  modi- 
fication of  Dubled's  operation,  which  is  thus  performed:  A  radial  incision 
begins  about  the  middle  of  the  dorsal  aspect  of  the  radius,  on  a  level  with 
the  styloid  process,  and  passes  downwards  and  outwards  towards  the  inner 
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side  of  the  metacarpo-phalangeal  articulation  of  the  thumb,  but,  on  reaeh- 
ino-  the  line  of  the  radial  border  of  the  metacarpal  bone  of  the  index  fingfer, 
diverges  at  an  obtuse  angle  (Fig.  338),  and  passes  downwards  longitu- 
dinally for  half  the  length  of  that  bone;  an  ulna?^  incision  begins  two 
inches  above  the  end  of  the  ulna  and  immediately  in  front  of  that  bone, 
passes  downwards  between  the  flexor  carpi  ulnaris  and  the  ulna,  and  termi- 
nates at  the  middle  of  the  palmar  aspect  of  the  fifth  metacarpal.  The  only 
tendons  necessarily  divided  by  this  method  are  the  extensors  of  the  wrist. 
The  trapezium  is  to  be  separated  from  the  rest  of  the  carpus  by  cutting 
with  the  bone  forceps  before  the  ulnar  incision  is  made,  but  is  not  to  be 
removed  till  a  later  stage  of  the  operation ;  similarly,  the  pisiform  bone  is 
to  be  separated  and  left  attached  to  the  flexor  carpi  ulnaris,  while  the  hook 
of  the  unciform  bone  is  also  severed  and  left  attached  to  the  annular  liga- 
ment. The  tendons  being  then  raised  both  before  and  behind  the  wrist, 
the  anterior  ligaments  of  the  joint  may  be  divided,  and  the  cutting  pliers 
introduced  first  between  the  carpus  and  radius,  and  afterwards  between 

the  carpus  and  metacarpus.  Its  con- 
nections being  thus  divided,  the  whole 
carpus  (except  the  trapezium  and  pisi- 
form) may  be  pulled  out  Avith  a  pair  of 
strong  forceps.  The  articulating  ex- 
tremities of  the  radius  and  ulna  can 
now  be  made  to  protrude  through  the 
ulnar  incision,  and  can  be  retrenched  as 
much  as  may  be  thought  desirable,  the 
ulna  being  sawn  obliquely  so  as  to 
retain  its  styloid  process  and  thus 
lessen  the  tendency  to  subsequent  dis- 
placement. The  articulating  ends  of 
the  metacarpal  bones  are  then  pro- 
truded and  excised,  and  the  operation  is 
completed  by  dissecting  out  the  trape- 
zium," and  by  removing  the  articulating 
surface  of  the  thumb,  and  as  much  of 
the  pisiform  and  hook-like  process  of 
the  unciform  as  may  be  found  neces- 
sary. A  portion  of  the  ulnar  wound 
is  left  unclosed  for  drainage,  and  the 
hand  is  kept  during  the  after-treatment 
upon  a  splint  fitted  with  cork  supports 
for  the  palm  and  thumb,  or,  which 
would  answer  as  well,  an  ordinary 
Bond's  splint  with  the  side  pieces  re- 
moved. 

The  statistics  of  wrist-joint  excision 
for  disease  are  quite  favorable,  85  terminated  cases,  tabulated  by  Culbert- 
son,  giving  but  10  deaths,  and  as  many  subsequent  amputations. 

Hand  The  metacarpal  bones  or  metacarjjo-phalangeal  joints  may  be 

excised  by  simple  longitudinal  incisions  on  the  back  of  the  hand,  the  ex- 
tensor tendons  being  held  to  one  side,  and  the  bone  sections  made  with 
strong  cutting  pliers.    A  similar  procedure  is  required  for  excision  of  the 


anery 


ndon  of  extensor 


secundi  internodii  pollicis.  C.  Indicator.  D. 
Extensor  communis  diaitorum.  E.  Extensor 
minimi  digiti.  F.  Extensor  primi  internodii 
pollicis.  G.  Extensor ossis metacarpi poUicis. 
H.  Extensor  carpi  radialis  longior.  I.  Exten- 
sor carpi  radialis  brevior.  K.  Extensor  carpi 
ulnaris.  LL.  Line  of  radial  incision.  (Lister.) 


1  W.  R.  Williams,  following  Fergusson,  employs  a  single  incision  on  the  ulnar  side 
of  the  wrist,  and  endeavors,  as  did  Butcher,  to  preserve  the  trapezium,  believing  that 
the  utility  of  the  thumb  in  great  measure  depends  upon  its  retention. 
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inter-phalangeal  joints,  except  that  in  this  case  the  articulation  should  be 
approached  from  the  side. 

Hip  Excision  of  the  hip-joint  may  be  required  in  cases  of  injury 

(especially  from  gunshot  Avound),  of  hip  disease,  and  possibly  of  necrosis, 
though,  in  cases  of  the  latter  aflection,  it  would  usually  be  proper  to  wait 
for  the  spontaneous  separation  of  the  femoral  epiphysis,  which  could  then 
be  extracted  with  comparatively  little  risk.  Hip-joint  excision  has  likewise 
been  performed  for  malignant  disease,  for  anchylosis,  and  for  rheumatoid 
arthritis,  but  is  not,  in  my  opinion,  a  suitable  operation  in  any  of  these 
conditions.  J.  W.  Howe  has  recorded  a  case  of  successful  excision  of  the 
hip  for  ununited  fracture.  Excision  of  the  hip-joint  was  suggested  by 
Charles  White,  of  Manchester,  in  1769,  but  was  first  practi-sed  by  Anthony 
White,  of  London,  in  1822.  The  first  operation  in  this  country  appears 
to  have  been  performed  by  Bigelow,  of  Boston,  in  1852.  A  simple  longi- 
tudinal incision  on  the  outside  of  the  limb  will  usually  give  ready  access 
to  the  joint,  but  may  be  supplemented,  if  necessary,  by  a  transverse  cut 
forming  a  |— .  The  incision  which  I  myself  prefer  is  that  recommended 
by  0.  Heyfelder,  which  begins  a  little  above  and  behind  the  great  tro- 
chanter, towards  which  it  passes  in  the  line  of  the  fibres  of  the  gluteus 
maximus,  and  then  curving  around  and  behind  the  great  trochanter,  passes 
downwards  and  slightly  backwards,  ending  on  the  linea  aspera  between  the 
insertions  of  the  gluteus  and  vastus  externus(Fig.  339).  This  incision  forms 


Fig.  339. 


Fig.  340. 


knife.    Prof.  Sayre 


Head  and  neck  of  femur  removed  by  exci- 
sion. (From  a  specimen  in  the  museum  of  the 
Episcopal  Hospital.) 

two  irregular  flaps,  the  loosening 
of  which  affords  abundant  room  for 
the  subsequent  steps  of  the  opera- 
tion, while  no  muscular  fibres  are 
divided  transversely.  If  sponta- 
neous dislocation  have  occurred, 
the  head  of  the  bone  ma}^  be  at 
once  protruded  through  the  wound, 
but  under  other  circumstances  the 
capsule  must  be  opened,  and  the 
ligamentous  structures  cautiously 
divided  with  the  probe-pointed 
lays  great  stress  upon  the  importance  of  a  subpe- 


xcision  of  hip-joiut. 

ER.) 
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Fig.  341. 


riosteal  excision,  but  my  own  experience  leads  me  to  agree  with  Mr. 
Holmes  in  thinking-  that  the  subperiosteal  method  presents  no  particular 
advantages  in  this  situation.  The  head  and  neck  of  the  bone  being 
free,  the  femur  is  to  be  rotated  first  in  one  direction  and  then  in  the  other, 
while  the  muscles  attached  to  the  trochanters  are  shaved  off  close  to  their 
insertions,  and  the  limb  is  then  forcibly  adducted  and  pushed  upwards,  so  as 
to  make  its  upper  extremity  project  through  the  Avound.  The  femur  may 
be  divided  with  the  chain  saw  (or  in  young  children  with  cutting  pliers) 
immediately  below  the  great  trochanter,  it  being 
always  advisable  to  remove  this  portion  of  bone, 
even  if  not  diseased,  as  it  is  apt  to  become  so  sub- 
sequently, and  to  interfere  with  union  by  protrud- 
ing through  the  wound.  The  acetabulum  should 
then  be  carefully  examined ;  if  healthy,  it  may  be 
left  untouched,  but  if  carious  or  necrosed,  it  should 
be  freely  dealt  Avith,  loose  pieces  being  extracted, 
and  any  part  that  is  diseased,  but  not  loose,  re- 
moved Avith  the  gouge-forceps,  trephine,  or  Hey's 
saw.  It  Avas  formerly  taught  that  interference 
with  the  acetabulum  AA^as  unjustifiable,  and  that 
extensive  disease  of  the  pelvis  therefore  forbade  the 
hope  of  successful  excision  ;  it  is  now,  hoAA^ever, 
Avell  established,  through  the  labors  of  Hancock, 
Erichsen,  and  others,  that  the  acetabular  form  of 
the  disease  is  almost  equally  amenable  to  operative 
treatment  as  the  femoral,  and  the  entire  bony  floor 
of  the  acetabulum  and  even  large  portions  of  the 
ischium  and  pubis,  have,  accordingl}^,  been  safely 
removed.  There  is,  as  shoAvn  by  Hancock,  no  risk 
of  opening  the  cavity  of  the  pelvis  in  these  opera- 
tions, for  its  inner  Avail,  composed  of  fascife  and 
muscles  which  are  thickened  and  infiltrated  with 
lymph,  forms  an  effectual  barrier  to  prevent  the 
possibility  of  such  an  occurrence. 

The  after-treatment  of  hip-joint  excision  is  very 
simple :  free  drainage  must  be  secured  for  the 
Avound,  Avhich  should  be  lightly  dressed — the  pa- 
tient being  kept  in  bed,  with  the  limb  Avell  ab- 
ducted, so  as  to  prevent  any  tendency  to  projection 
of  the  sawn  extremity  of  the  femur.  Moderate 
extension  may  be  made  by  means  of  a  weight,  Avhile 
the  limb  is  kept  in  place  b}'  the  apposition  of  sand- 
bags. As  soon  as  the  Avound  is  sufficiently  con- 
solidated, the  patient  should  be  alloAved  to  get  about 
with  crutches,  or  with  a  Avell-fitting  Davis's  or 
Sayre's  splint,  or  Avith  that  of  AndrcAvs,  of  Chicago,  Avhich"  acts  by  sup- 
porting the  perineum  upon  a  crutch-piece  extending  doAAm  the  limb  and 
riveted  to  the  heel  of  the  shoe.  Prof.  Sayre  places  the  patient  immediately 
after  the  operation  in  a  Avire  "cuirass,"  padded  to  prevent  excoriation,  and 
provided  Avith  screAvs  to  make  extension  (Fig.  341).  Re-excision  has  been 
occasionally  practised  with  advantage,  Avhile  amputation,  subsequent  to 
excision,  has  resulted  favorably  in  at  least  tAventy-one  out  of  thirty-five 
Gases  in  which  it  has  been  done. 


Sayre's  cuirass  for  after- 
treatment  of  liip-joint  exci 
sion.  (Sayrk.) 
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Cases  of  Amputation  subsequent  to  Excision  of  the  Hip-joint  for 

Hip-disease. 


No. 

Operator. 

Result. 

No. 

Operator. 

Result. 

1 

Alexander, 

Recovered. 

19 

Hulke, 

Undetermined. 

2 

Id. 

" 

20 

Jackson, 

Recovered. 

3 

Armstrong, 

Died. 

21 

Lloyd, 

4 

Barwell, 

Recovered. 

22 

Lucas, 
Lyon, 

Undetermined. 

5 

Id. 

Died. 

23 

Recovered. 

6 

Bellamy, 

Recovered. 

24 

Macl  aren , 

" 

7 

Bradford, 

" 

25 

Marshall, 

Died. 

8 

Bruns, 

Died. 

26 

Id. 

Recovered. 

9 

Davy, 

Recovered. 

27 

Id. 

10 

Dawson, 

Undetermined. 

28 

Murbacli, 

11 

Elkington, 

Recovered. 

29 

Parker, 

12 

Garden, 

30 

Paul, 

13 

Gay, 

31 

Smyth, 

14 

Gould, 

Died. 

32 

Spence, 

15 

Heyfelder, 

33 

Swain, 

Undetermined. 

16 

Holmes, 

34 

Teale, 
Whitehead, 

Recovered. 

17 

Id. 

35 

Died. 

18 

Id. 

Elaborate  statistics  of  hip-joint  excision  have  been  published  by  several 
authors,  myself  included,  but  the  largest  number  of  cases  yet  tabulated  is 
embraced  in  Dr.  Culbertson's  Prize  Essay,  published  in  18*76.  I  have 
myself  performed  the  operation  in  28  cases  with  eight  deaths. 

The  following  tables,  compiled  from  Culbertson's,  exhibit,  in  a  form  easy 
for  reference,  the  statistics  of  the  operation,  as  performed  at  different 
periods  of  life,  and  the  comparative  results,  according  as  the  acetabulum 
Avas  or  was  not  interfered  with,  or,  in  other  words,  of  complete  as  com- 
pared with  partial  excision. 


BesuUs  of  Hip-joint  Excision  at  Different  Ages. 


Age. 

Total. 

Recovered. 

Died. 

Re.sult  un- 
determiued. 

Mortality  per 
cent,  of  termi- 
nated cases. 

Under  5  years 

Between  5  and  10  years 
"      10    "    15  " 
"      15    "    20  " 
"      20   "   30  " 

Over  30  years 

Age  not  stated  . 

51 
162 
85 
52 
39 
26 
55 

29 
102 
40 
22 
11 
9 
21 

18 
48 
35 
26 
22 
14 
29 

4 
12 
10 

4 

6 
3 
5 

38.3 

32.0 

46.7 

54.2 

66.7  • 

60.9 

58.0 

Aggregate 

470 

2.34 

192 

44 

45.1 

Comparative  Results  of  Complete  and  Partial  Excision. 

Form  of  Excision. 

Total. 

Recovered. 

Died. 

Result  un- 
determined. 

Mortality  per 
cent,  of  termi- 
nated cases. 

Complete  excision 

Partial        "           .  . 

Form  not  stated  . 

177 
241 
52 

90 
124 
20 

77 

97 
18 

10 

20 
14 

46.1 
43.9 
47.4 

Aggregate 

470 

234 

192 

44 

45.1 
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With  regard  to  the  utility  of  the  limb  after  excision  of  the  hip-joint,  it 
may  be  said  in  general  terms  that  a  favorable  result  will  be  secured  in  three- 
fourths  of  the  instances  of  recovery,  the  limb  being  reported  as  useful  in  178 
out  of  the  above  234  successful  cases.  From  the  first  of  the  preceding  tables, 

Fig.  342.  Fig.  343. 


Kesult  of  hip-joint  excision.    (From  a  patient  in  Excision  of  both  hip-joints.    (From  a 

the  Episcopal  Hospital.)  patient  in  the  Children's  Hospital.) 

it  is  seen  that  the  most  favorable  age  for  the  operation  is  from  five  to  ten 
years,  the  mortality  increasing  after  puberty,  and  in  adult  life  being  so 
large  as  to  be  almost  prohibitory.  Even  at  the  most  favorable  period,  the 
death-rate  is  almost  one  in  three,  the  operation  being  thus  nearly  as  often 
followed  by  death  as  ligation  of  the  third  part  of  the  subclavian  or  of  the 
external  iliac,  and  more  often  than  amputation  at  the  shoulder  for  all  ages. 
The  second  table  shows  that  complete  is,  upon  the  whole,  very  nearly  as 
successful  as  partial  excision,  and  that  hence  the  acetabulum  should  be 
freely  gouged  in  any  case  in  which  it  is  found  to  be  diseased. 

The  results  of  hip-joint  excision,  it  will  therefore  be  seen,  are  not  very 
brilliant — one  out  of  three  dying  under  the  most  favorable  circumstances,' 
and  but  three  out  of  eight  recovering  with  useful  limbs.  Ought  we,  then,  to 
abandon  the  operation  ?  I  answer,  certainly  not.  The  question  is  not  so 
much,  what  does  excision  promise  ?  as,  does  any  other  mode  of  treatment 
promise  as  well  ?  What,  in  fact,  can  the  opponents  of  hip-joint  excision 
offer  instead?  The  operation  is  indeed  such  a  grave  one  that  I  have  seldom 
felt  that  it  Avas  justifiable  to  resort  to  it  in  any  case  in  which  it  was  not  evi- 
dent that  life  would  be  endangered  by  persistence  in  expectant  measures. 

'  The  results  of  the  operation  in  my  own  hands  have  been  somewhat  more  favorable, 
the  deaths  having  been  but  one  in  three  and  a  half  for  all  ages. 
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But  in  cases  of  hip-disease  in  which  suppuration  has  occurred,  there  usually, 
sooner  or  later,  comes  a  time  when  the  only  alternatives  are  excision,  ampu- 
tation, or  a  prolonged  and  painful  illness,  terminated  by  death.  These 
patients  very  rarely  (at  least  in  the  class  of  cases  which  we  see  in  hospital 
practice)  recover  under  expectant  treatment;  they  are  carried  from  one 
hospital  to  another,  and  at  last  die  worn  out  by  suppuration  or  visceral 
disease,  or  are  carried  off  from  a  life  of  pain  and  weariness  by  some  inter- 
current aflTection.^  No  one,  probably,  at  the  present  day,  would  think  of 
amputating  in  any  case  of  hip-disease  to  which  excision  was  at  all  appli- 
cable ;  and,  indeed,  apart  from  the  mutilation  necessarily  entailed,  the  mor- 
tality after  the  operation  is  not  inconsiderable — at  least  8  out  of  44  recorded 
cases  amputated  for  hip-disease  having  terminated  fatally  ;  so  that  excision 
is,  in  a  good  many  instances,  the  surgeon's  only  available  resource,  and,  as 
such,  should  be  employed  without  hesitation.  In  this  respect,  ex(;ision  of 
the  hip-joint  differs  from  that  of  any  other  articulation  of  the  body,  and,  as 
justly  remarked  by  Mr.  Holmes,  ''  in  cases  which  show  a  decided  tendency 
to  get  worse,  we  may  pretty  confidently  reckon  all  the  recoveries  after  the 
operation  as  a  clear  gain."  I  once  had  occasion  to  resort  to  excision  of 
both  hip-joints  in  the  same  patient.  The  result  (Fig.  343)  as  regards  life 
was  satisfactory,  but  the  patient  was  not  able  to  walk  without  crutches  as 
long  as  he  remained  under  my  observation.  Similar  operations  have  since 
been  performed  by  Mr.  Croft,  by  Dr.  Byrd,  of  Illinois,  and  by  Prof  Sands, 
of  New  York. 


Cases  of  Primary  Amputation  at  the  Hip-joint  for  Hip  Disease? 


No. 

Operator. 

Result. 

No. 

Operator. 

Eesult. 

1 

Alexander, 

Recovered. 

23 

Macnamara, 

Recovered. 

2 

Allen, 

24 

Maisonneuve, 

3 

BaflFos, 

Died. 

25 

Marshall, 

4 

Boeckel, 

Recovered. 

26 

Id. 

'  5 

Cowell, 

( ( 

27 

Id. 

6 

Id. 

28 

Id. 

7 

Cumraing, 

29 

Id. 

8 

Curling, 
Id. 

Died. 

30 

Id. 

9 

Recovered. 

31 

Mason, 

10 

Davy, 

( < 

32 

May, 

Died. 

11 

Duffee, 

K 

33 

Miller, 

Recovered. 

12 

Finlay, 

1  C 

34 

Richardson, 

13 

Foulis, 

(  ( 

35 

Rivington, 

14 

Hughes, 

Undetermined. 

36 

Id. 

Died. 

15 

Hutchinson, 

Recovered. 

37 

Secourgeon, 
Spotforth, 

16 

Id. 

38 

Recovered. 

17 

Id. 

39 

Stokes, 

18 

Id. 

( t 

40 

Stout, 

19 

Kerr, 

Died. 

41 

Tay, 

20 

Lee, 

Recovered. 

'  42 

Thompson, 

Died. 

21 

Mack, 

1  ( 

43 

Wheatcroft, 

22 

Maclaren, 

44 

Young, 

Recovered. 

Femur  Excision  has  been  practised  in  the  shaft  of  the  femur  for 

compound  and  ununited  fracture,  and  for  necrosis,  but  the  operation  is  not, 
in  my  judgment,  one  to  be  recommended.    The  cuneiform  and  other  ope- 

1  Twelve  cases  noted  by  Gibert  at  the  Hospital  "  Sainte  Eugenie,"  gave  one  re- 
covery,  three  "not  cured,"  and  eight  deaths. 

*  Mr.  Marsh  reports  "  5  or  6  cases,"  mostly  successful,  which  are  not  included  in 
the  table,  as  I  have  not  the  exact  figures. 
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rations  which  have  been  emploj'ed  for  anchylosis  of  the  hip  and  knee  joints 
have  ah'eady  been  referred  to.  Excision  of  the  trochanter  major  has  been 
successfully  employed  by  several  surgeons. 

Knee-joint  Excision  of  the  knee-joint  may  be  required  in  cases  of 

chronic  disease  of  that  articulation,  and  may  be  occasionally  justifiable  in 
cases  of  compound  fracture  or  dislocation,  or  of  angular  anchylosis.  This 
operation  appears  to  have  been  first  performed  by  Filkin,  of  Norwich,  in 
1762  (the  case  terminating  in  recover}^),  and  was  again  successfully  done 
by  Park  in  ITSl.  So  little  favor,  however,  did  the  procedure  meet  with  in 
the  eyes  of  surgeons  generally,  that  fifty  years  ago  it  had  not  been  per- 
formed more  than  twenty  times.  Revived  by  Textor,  in  Germany,  and 
by  Fergusson,  in  England  (the  last-named  surgeon  operating  for  the  first 
time  in  1850),  it  has  since  been  resorted  to  so  frequently  that  its  statistics 

are  now  more  extensive  than 
Figs.  344,  345.  those  of  any  other  excision. 

The  operation  may  be  per- 
formed in  several  ways,'  the 
methods  most  deserving  at- 
tention being  by  the  H  >  the 
U ,  and  the  simple  trans- 
verse incision.  The  H 
cision  was  first  employed  by 
Moreau,  and  consists  of  two 
longitudinal  incisions,  one 
on  either  side  of  the  joint, 
with  a  transverse  cut  pass- 
ing immediately  below  the 
patella.  The  lateral  incis- 
ions should  be  placed  far 
back,  so  as  to  give  ready  ac- 
cess to  the  femoral  condyles, 
and  to  insure  free  drainage 
subsequently.  This  method, 
which  is  preferred  by  Butch- 
er, greatly  facilitates  the 
subsequent  steps  of  the  ope- 
ration, but  has  the  disad- 
vantage of  making  an  un- 

Extrer^ities  of  feinur  and  tibia  removed  by  excisions  nCCeSSarilv  large  WOUUd. 

joint.    (From  a  specimen  in  the  museum  of  the  Episcopal  ,  •-  ~ 

Hospital.)  The    U,   horseshoe,  or 

semilunar,  incision  was 
first  practised  by  Mackenzie,  and  is  still  preferred  by  many  surgeons.  This 
method  consists  in  raising  an  anterior  flap  containing  the  patella,  the  base 
of  the  flap  reaching  to  above  the  condyles.  The  ligamentum  patella  is 
divided  in  the  first  incision,  when,  the  crucial  and  lateral  ligaments  being 
cut,  the  articulating  extremity  of  the  femur  can  be  readily  excised  with  a 
Butcher's  saw.    The  limb  being  then  flexed  and  forcibly  thrust  upwards, 

1  Treves,  of  Margate,  reviving  the  plan  of  .Teffray  and  Sedillot,  recommends  lateral 
incisions  without  any  transverse  wound,  while  Oilier,  in  traumatic  cases,  employs 
a  single  longitudinal  incision,  splitting  the  patella  into  two  halves,  which  are  after- 
wards joined  by  sutures.  The  same  surgeon,  in  operations  for  disease,  makes  a  small 
H  incision,  with  additional  lateral  wounds  for  drainage,  removing  the  patella.  Gold- 
iug-Bird,  following  Volkmann,  divides  the  patella  transversely  (trans-pntellar  excision), 
and  brings  the  fragments  together  again  with  sutures  of  carbolized  silk. 


EXCISION   OF  THE  KNEE-JOINT. 


669 


the  extremity  of  the  tibica  can  be  made  to  protrude,  and  may  be  removed 
with  the  same  instrument. 

The  best,  in  my  judgment,  is  the  simple  transverse  incision  across  the 
front  of  the  joint,  which  was  suo;gested  by  Park,  but  which  appears  to  have 
been  first  employed  by  Textor,  Kempe,  of  Exeter,  and  Fergusson.  It  makes 
a  smaller  wound  than  either  of  the  other  methods,  and  has  proved  quite 
satisfactory  in  thirty-one  cases  in  which  I  have  employed  it.  It  is  to 
be  observed,  however,  that  an  incision  which  is  transverse  to  the  axis  of 
the  tibia,  when  the  limb  is  flexed  to  a  right  angle  (as  it  frequently  is  in 
these  cases),  will,  when  the  excision  is  completed  and  the  limb  extended, 
form  an  obliquely  curved  wound,  with  its  convexity  downwards,  so  that 
this  is  in  many  cases  really  a  flap-operation.  The  incision  should  reach  on 
either  side  to  the  posterior  edge  of  the  base  of  the  condyle  (so  as  to  secure 
drainage),  and  should  at  its  centre  come  far  enough  forward  to  pass  below 
the  patella.  The  joint  having  been  laid  open,  the  skin  and  fascia  are  dis- 
sected up  as  far  as  may  be  necessary,  and  an  incision  then  made  directly 
down  to  the  bone  in  the  line  of  proposed  section ;  the  lateral  and  crucial 
ligaments  (if  these  remain)  having  been  next  divided,  the  blade  of  Butcher's 
saw  is  applied  beneath  the  bone,  which  is  cut  through  from  below  upwards. 

In  sawing  through  the  articulating  extremity  of  the  femur,  the  natural 
obliquity  of  this  bone  should  be  borne  in  mind,  and  the  section  made  in  a 
line  parallel  to  that  of  the  free  surface  of  the  condyles ;  if  this  be  neglected, 
and  the  section  be  made  transverse  to  the  axis  of  the  femur,  the  limb  after 
adjustment  will  be  found  to  be  markedly  bowed  outwards.  It  should  also 
be  remembered  that  the  situation  of  the  epiphyseal  line  is  somewhat  higher 
on  the  anterior  than  on  the  posterior  surface  of  the  thigh-bone — so  that  it 
may  be  given  as  a  safe  rule,  that  the  section  of  the  condyles  should  be  in 

plane  which,  as  regards  the  axis  of  the  femur,  is  oblique  from  behind 
forioards,  from  beloiv  upioards,  and  from  within  outwards.  The  section 
of  the  tibia  should  be  in  a  plane  transverse  to  the  long  axis  of  the  bone, 
with  a  slight  antero-posterior  obliquity  so  as  to  correspond  with  that  of 
the  section  of  the  condyles.  The  epiphyseal  cartilage  of  the  tibia  is  less 
important  for  growth  than  that  of  the  femur,  and  need  not  therefore  be  so 
scrupulously  respected.  The  patella  should  be  removed,  whether  it  be  or 
be  not  diseased;  it  is  shown  by  Peniere's  researches  that,  while  its  excision 
diminishes  the  risk  of  death  by  nearly  one-third,  its  retention  more  than 
doubles  the  probability  of  subsequent  amputation  becoming  necessary. 
The  bone  sections  being  made,  and  the  patella  removed,  the  operation  is 
completed  by  clipping  away  with  scissors  curved  on  the  flat,  or  with 
Butcher's  knife-bladed  forceps,  all  the  fungous  and  degenerated  synovial 
lining  of  the  joint,  taking  care,  however  not  to  sacrifice  the  posterior  liga- 
ment, which  serves  a  useful  purpose  in  preventing  displacement,  and  in 
protecting  the  important  structures  in  the  popliteal  space. 

The  limb  should  be  dressed  while  the  patient  is  yet  in  a  state  of  anaesthesia ; 
for  this  purpose,  the  leg  is  brought  into  the  extended  position,  the  bone  sec- 
tions accurately  adjusted,  and  the  whole  limb  securely  fixed  upon  the  splint 
on  which  it  is  to  be  kept.  It  may  occasionally  happen  that  the  limb  cannot 
be  brought  into  the  straight  position  by  the  application  of  any  justifiable 
amount  of  force:  under  such  circumstances  the  hamstring  tendons  may  be 
carefully  divided,  this  procedure,  though  in  itself  undesirable,  being  prefer- 
able to  the  removal  of  an  additional  segment  of  bone.^  The  chief  difficulty 
to  be  contended  with,  during  the  after-treatment,  is  to  prevent  the  anterior 

'  Too  forcible  approximation  of  tlie  l)one.s  caused  fatal  fat-embolism  in  a  case  re- 
corded by  Vogt.  Fat-embolism  has  also  been  observed  by  Liicke  after  excision  of  the 
hip 
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projection  of  the  cut  extremity  of  the  femur,  and  hence  the  surgeon  may 
Avith  advantage,  particularly  in  cases  of  children,  fix  the  bones  in  apposi- 
tion by  means  of  a  strong-  metallic  suture,  as  originally  employed  by  Gur- 
don  Buck,  of  New  York,  and  since  resorted  to  by  many  other  surgeons. 
In  operations  upon  adults,  however,  this  will  not,  I  think  be  found  neces- 
sary, particularly  if  the  bone  sections  be  made,  as  above  recommended,  in 
a  plane  slightly  oblique  from  behind  forwards  and  from  below  upwards — a 
suggestion  which  appears  to  have  originated  with  Billroth,  and  which  is 
readily  carried  out  with  the  aid  of  Butcher's  saw.  To  prevent  separation 
of  the  bones,  Fen  wick,  of  Montreal,  makes  curved  sections  which  fit  together, 
and  Davy  saws  the  femur  in  the  form  of  a  wedge  or  tenon,  to  be  impacted 
in  a  mortise-like  cavity  cut  in  the  head  of  the  tibia. 

A  good  splint  for  the  after-treatment  of  knee-joint  excisions  is  that  known 
as  Price's  (Fig.  346),  and  excellect  cures  have  been  obtained  with  Butcher's 


Fig.  346. 


Price's  apparatus  for  after-treatment  in  excision  of  the  knee. 


box  splint,  or,  as  recommended  by  Watson,  of  Edinburgh,  with  a  posterior 
moulded  splint  and  an  anterior  wire  rod  to  enable  the  limb  to  be  suspended. 
The  essential  points  to  be  secured  are  absolute  immobility  of  the  limb,  and 
ready  access  to  the  wound;  and  I  have  myself  been  abundantly  satisfied 
with  a  simple  bracketed  wire  splint  (Fig.  347),  with  a  movable  foot-piece, 


Fig.  347. 


Wire  splint  for  excision  of  knee. 


the  splint  being  of  course,  well  padded,  and  the  thigh,  leg,  and  foot  firmly 
fixed  with  bandages  and  broad  strips  of  adhesive  plaster.  When  the  splint 
has  been  adjusted,  the  limb  should  be  laid  on  a  pillow,  or,  still  better,  in  a 
large  and  loose  fracture  box.  Any  tendency  to  anterior  projection  of  the 
femur  may  be  counteracted,  as  advised  by  Butcher,  by  using  in  addition  a 
short  anterior  splint,  while  the  risk  of  outward  bowing  may  be  prevented 
by  using  an  external  splint,  a  metal  spring  and  truss-pad,  as  ingeniously 
suggested  by  Swain,  or,  which  I  have  found  sufficient,  a  simple  strip  of 
adhesive  plaster  carried  around  the  outside  of  the  limb  and  secured  to  the 
inner  side  of  the  splint.  The  object  being  to  obtain  firm  bony  union,  the 
splint  should  be  removed  as  seldom  as  possible,  and  the  first  application 
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j<hould  suffice,  if  possible,  for  at  least  a  fortnight;  and,  indeed,  I  have 
frequently  extended  this  time  with  advantage  to  five  or  six  weeks. 

The  statistics  of  excision  of  the  knee-joint  have  been  investigated  by  a 
number  of  writers,  and  elaborate  tables  have  been  published  by  Butcher, 
Heyfelder,  Hodges,  Penieres,  Picard,  and  many  others.  The  most  recent 
researches  upon  this  subject  are  those  of  Culbertson,  who  has  analyzed 


Fig.  348.  F13.  349. 


Excision  of  knee-joint  for  recurrent  arthritis  with  partial  anchylosis  in  bad  position. 
(From  a  patient  in  the  Episcopal  Hospital.) 

nearly  YOO  operations,  of  which  no  less  than  603  were  for  chronic  disease 
of  the  articulation.  These  603  cases  gave  419  recoveries  and  178  deaths, 
the  result  in  six  not  having  been  ascertained ;  the  total  mortality  of  ter- 
minated cases  was  therefore  29.8  per  cent.  The  following  table  will  ex- 
hibit the  results  more  in  detail : — 


Recovered  without  further  operation       .....  354  or  58.7  per  cent. 

"       with  useful  limbs   246  or  40.8  " 

Result  undetermined  (one  amputated)     .       .       .       .       .  6  or   1.0  " 

Amputation  subsequently  (65  recovered,  12  died,  and  1  unde- 
termined)     ..........  78  or  12.9  " 

Died  after  excision    .........  166  or  27.5  " 

Death-rate  of  terminated  cases  in  which  no  further  operation 

was  performed   31.9  " 


It  is  thus  seen  that,  even  when  excision  fails,  consecutive  amputation  is 
attended  with  comparatively  little  risk,  less  indeed  than  thigh-amputation 
for  disease  in  general. 

The  following  table,  compiled  from  Culbertson's,  shows  in  a  very  satis- 
factory manner  the  mortality  of  knee-joint  excision  at  different  ages : — 
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Besidts  of  Knee-joint  Excision  at  Different  Ages. 


An  E. 

Total. 

Recovered 

Died. 

Result  not 

Mortslity  per 
cent,  of  termi- 
nated cases. 

1  to    5  years  . 

19 

11 

7 

1 

38.9 

5  "  10  " 

106 

88 

17 

1 

16.2 

10  "  15  "... 

99 

81 

18 

17.2 

15  "  20  " 

84 

58 

25 

i 

30.1 

20  "  25  " 

67 

40 

26 

1 

39.4 

25  "  30  " 

55 

34 

20 

1 

37.0 

30  "  40  " 

65 

38 

27 

41.5 

Over  40  " 

19 

9 

10 

52.6 

Not  stated  ;       .       .  , 

89 

60 

28 

1 

31.8 

Aggregate  . 

603 

419 

178 

6 

29.8 

It  thus  appears  that  the  operation  of  knee-joint  excision,  which  is  quite 
fatal  in  verj  early  childhood,  is  not  attended  with  much  risk  from  the  age 
of  five  up  to  the  period  of  puberty  ;  while  from  that  time  the  danger 
steadily  increases,  till  in  adult  life  the  operation  is  again  one  of  a  very 
serious  nature.  We  may,  therefore,  probably  say,  with  Holmes,  that 
fourteen  is,  all  things  being  considered,  about  the  most  favorable  age — 
there  being  then  comparatively  little  danger  of  consecutive  shortening, 
while  the  operation  is  at  the  same  time  not  attended  with  any  particular 
risk  to  life.  Excision  of  the  knee-joint  should  not  as  a  rule  be  performed 
during  the  first  five  years  of  life,  while  it  must  be  deemed  an  extremely 
grave  procedure  in  persons  past  the  age  of  thirty.  Of  31  operations  in 
m}^  hands,  the  result  in  1  is  still  undetermined ;  25  of  the  remainder  have 
ended  in  recovery  with  useful  limbs ;  1  ended  in  recovery  after  amputa- 
tion ;  and  only  4  have  terminated  fatally. 

Patella — Excision  of  the  knee-cap  may  be  required  in  cases  of  com- 
pound and  especially  of  gunshot  fracture  of  caries,  and  of  necrosis. 
When  the  whole  bone  is  removed,  the  knee-joint  is  necessarily  opened 
(unless  in  some  cases  of  necrosis,  when  the  operation  is  I'eally  but  a 
sequestrotomy),  and  the  procedure  is  then  attended  with  some  risk. 
Twenty  cases  to  which  I  have  references,  including  those  recently  re- 
corded by  Fuqua  and  by  AValker,  gave  three  deaths,  three  subsequent  am- 
putations, and  fourteen  recoveries.  The  bone  may  be  conveniently  exposed 
by  means  of  a  crucial  incis'ion. 

Bones  of  the  Leg — Excision  of  the  tihia  is  rarely  justifiable,  but  may 
occasionally  be  proper  in  cases  of  acute  necrosis  from  subperiosteal  abscess 
(seep.  619).  The  operation  requires  a  single  longitudinal  incision,  the 
bone  being  then  divided  with  a  chain  saw,  and  wrenched  from  its  epiphy- 
seal attachments  with  the  lion-jawed  forceps.  Excision  oi  the  fibula,  which 
may  be  required  for  compound  fracture  or  for  necrosis,  may  be  effected  by 
a  similar  operation,  care  being  taken  to  prevent  subsequent  eversion  of 
the  foot  by  the  use  of  a  suitable  splint. 

Ankle. — Excision  of  the  ankle-joint,  first  employed  by  the  elder  Moreaa 
in  1792,  may  be  required  for  compound  fracture  or  dislocation,  or  for  dis- 
ease of  the  articulation.  The  operation  may  be  performed  by  means  of 
two  lateral  incisions,  one  behind  either  malleolus,  or,  which  is,  i  think,  bet- 
ter, by  means  of  a  semilunar  incision  passing  around  the  lower  border  of 
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the  external  malleolus,  and  continued  in  a  longitudinal  direction  along  the 
line  of  the  fibula.  The  anterior  portion  of  the  incision  should  not  extend  so 
far  as  to  endanger  either  the  exten- 
sor tendons  or  the  dorsal  artery  of  the  Fig.  350. 
foot.  Having  divided  the  peroneal 
tendons,  the  surgeon  may  remove  the 
lower  end  of  the  fibula,^  when  the 
astragalus  will  come  into  view.  If 
this  bone  be  but  slightly  aifected,  it 
Avill  be  sufficient  to  remove  its  upper 
articulating  surface  with  saw  or  cut- 
ting forceps,  and  to  gouge  away  such 
portions  as  may  seem  diseased,  but 
under  other  circumstances  the  astrag- 
alus should  be  removed  entire.  The 
foot  being  then  inverted,  the  lower 
end  of  the  tibia  is  to  be  cautiously 
cleared  with  the  probe-pointed  knife,  the  inner  malleolus  being  cut  away 
with  strong  forceps,  and  as  much  of  the  articulating  extremity  of  the 
tibia  as  may  be  thought  necessary  removed  with  the  chain-saw;  or  a  second 
incision  may  be  made  on  the  inner  side  of  the  limb,  and  the  extremity 
of  the  tibia  removed  with  a  narrow  saw  passed  across  from  one  side  to 
the  other.'-'  The  limb  may  be  kept  during  the  after  treatment  in  a  fracture- 
box,  or  on  a  posterior  wire  splint  provided  with  a  foot-piece.  The  foot 
must  be  well  supported,  lest  anchylosis  with  a  "pointed  toe"  ensue. 

The  statistics  of  excision  of  the  ankle-joint  for  disease  have  been  investi- 
gated by  Spillman,  Hancock,  Poinsot,  and  Culbertson,  the  latter  of  whom 
has  collected  124  cases.  The  disease,  in  most  instances,  was  caries  or 
arthritis,  but  occasionally  necrosis,  bony  tumor,  etc.  The  results  may  be 
seen  in  the  followino:  table : — 


Bracketeil  wive  splint  for  ankle. 


Nature  of  Operatios. 

Total. 

Recovered. 

Died. 

Kesult  not 
determined. 

Mortality  per 
cent,  of  termi- 
nated cases. 

Partial  excision  . 

(i8 

57 

4 

7 

6.6 

Complete    "  . 

51 

45 

6 

11.8 

Undetermined  . 

5 

5 

Aggregate  , 

124 

107 

10 

7 

8.5 

The  condition  of  the  preserved  limb  in  most  of  the  cases  of  recovery  is 
said  to  have  been  quite  satisfactory,  Culbertson  giving  the  proportion  of 
useful  limbs  as  over  90  per  cent.,  and  StaufT,  as  quoted  by  Rose,  as  75 
per  cent. 


Foot. — The  only  excisions  of  tarsal  bones  which  require  special  notice 
are  those  of  the  astragalus  and  of  the  oalcaneum. 

Excision  of  the  Astragalus  msuj  be  required  in  cases  of  compound  frac- 
ture or  dislocation  (or  even  simple  dislocation,  if  irreducible),  caries,  necro- 

1  Polaillon  divides  the  fibula  with  a  chain-saw  above  the  external  malleolus  which 
he  leaves  attached  to  the  astragalus  and  calcaneum. 

2  Kiinig  has  devised  an  operation  for  excising  the  ankle-joint  while  retaining  the 
malleoli— a  modification  which  I  agree  with  Volkmann  in  considering  of  doubtful  ad- 
vantage. Liebrecht  attacks  the  joint  from  behind,  dividing  the  tendo  Achillis,  the 
ends  of  which  he  afterwards  brings  togethtir  with  sutures. 
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sis,  etc.  The  operation  requires  a  semilunar  incision  on  the  anterior  and 
outer  aspect  of  the  joint.  The  removal  of  the  bone  may  often  be  facilitated 
by  cutting-  across  its  neck  with  strong-  pliers,  when  the  fragments  may  be 
successively  dislodged  with  elevator  and  forceps,  the  probe-pointed  knife 
being  cautiously  used  in  the  deep  portions  of  the  wound  ;  but  in  other  cases 
it  may  be  necessary  to  remove  the  bone  piecemeal  by  means  of  the  g-ouge. 

The  statistics  of  this  operation  (which  was  first  performed  in  1582  by  a 
surgeon  of  Duisburg,  in  a  case  recorded  by  Hildanus)  have  been  investi- 
gated by  Hancock  and  Poinsot,  the  former  of  whom  finds  that  of  112 
patients  submitted  to  total  excision,  79  recovered  with  useful  limbs,  2  were 
cured  by  amputation,  and  19  died,  while  in  12  cases  the  result  was  not 
ascertained.  The  mortality  of  terminated  cases  was  thus  exactly  19  per 
cent.  The  same  writer  has  collected  28  cases  of  partial  excision  of  the 
astragalus,  with  18  satisfactory  recoveries,  one  cured  by  amputation,  and 
one  death.  Poinsot  has  collected  in  all  144  cases,  of  which  26,  or  18  per 
cent.,  terminated  fatally. 

Excision  of  the  Os  Calcis  is  occasionally  required  in  cases  of  caries  or 
necrosis  of  that  bone,  though  in  the  majority  of  instances  free  gouging,  or 
the  extraction  of  sequestra,  will  suffice.  The  operation  of  excision  of  the 
calcaneum  may  be  done  by  raising-  a  heel  flap,  as  in  Syme's  amputation,  or 
(as  recommended  by  Erichsen)  by  turning-  down  an  elliptic  flap  constituted 
of  the  tissues  of  the  sole,  and  then  making  two  lateral  triangular  flaps,  by 
carrying  a  longitudinal  cut  through  the  tendo  Achillis  to  meet  the  former 
incision.  A  still  better  method  is  that  of  Holmes,  in  which  an  incision  is 
made  on  the  level  of  the  upper  part  of  the  bone,  beginning  at  the  inner 
border  of  the  tendo  Achillis  (which  it  divides),  and  passing  around  the  back 
and  outer  surface  of  the  foot  as  far  forward  as  the  mid-point  between  the 
heel  and  the  base  of  the  fifth  metatarsal  bone,  a  second  incision  passing  at 
a  right  angle  from  near  the  anterior  end  of  the  former,  downwards  to  the 
commencement  of  the  grooved  internal  surface  of  the  os  calcis.  The  flap 
thus  formed,  Avhich  includes  the  cut  peronei  tendons,  is  then  reflected  from 
the  bone,  when,  the  ligaments  of  the  calcaneo-cuboid  joint  being  divided,  the 
calcaneum  itself  can  be  slightly  displaced  inwards,  so  as  to  facilitate  the 
division  of  the  various  ligaments  between  that  bone  and  the  astragalus. 
This  being  done,  the  calcaneum  is  twisted  outward,  and  carefully  separated 
from  the  soft  parts  on  its  inner  side.  The  operation  is  completed  by  stuffing 
the  cavity  with  a  strip  of  oiled  lint,  and  by  fixing  the  foot  at  a  right  angle 
with  the  leg,  by  means  of  an  anterior  moulded  splint.  Southam,  and  Lund, 
of  Manchester,  employ  a  single  external  incision,  beginning  as  in  Holmes's 
operation,  but  carried  forwards  to  a  point  midway  between  the  projection 
of  the  fifth  metatarsal  and  the  tip  of  the  malleolus.  Oilier  recommends  a 
subperiosteal  excision,  but  from  a  recent  discussion  in  the  Clinical  Society 
of  London,  it  would  appear  that  the  result  of  the  operation  is  most  satis- 
factory when  no  attempt  to  preserve  the  periosteum  is  made. 

The  statistics  of  excision  of  the  os  calcis,  which  appears  to  have  been  first 
performed  by  Monteggia,  in  1814,  have  been  studied  by  BurralV  of  New 
York,  Polaillon,^  of  Paris,  and  Vincent,^  of  Lyons.  The  last-named  writer 
has  collected  19  cases,  which  resulted  as  follows:  49  patients  recovered  with 
useful  limbs,  5  recovered,  but  without  much  use  of  the  preserved  member, 
10  submitted  to  subsequent  amputation,  and  5  died,  while  the  result  in  10 
cases  was  not  ascertained.  If  we  add  6  successful  cases  reported  by  McGuire, 
of  Richmond,  Va.,  and  Poore,  of  New  York,  we  shall  have  a  total  of  75 

'  Belfevue  and  Charity  Hospital  Reports,  1870,  p.  91. 
2  Archives  (i^nerales  de  Medecine,  Sept.  et  Oct.  1869. 
^  De  I'ablation  dn  calcaneum,  etc.    Paris,  1876. 
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terminated  cases,  giving  55  recoveries  with  useful  limbs,  and  but  5  deaths, 
a  mortality  of  less  than  1  per  cent.  Vincent's  statistics  show  that  sub- 
periosteal excision  is  more  dangerous  than  the  ordinary  operation,  having 
given  3  deaths  out  of  23  cases.  Mikulicz  recommends,  in  cases  of  caries 
limited  to  the  ankle  and  os  calcis,  that  this  bone  and  the  astragalus  should 
be  removed,  together  with  the  malleoli  and  the  articular  surfaces  of  the  tibia, 
cuboid,  and  scaphoid,  the  front  part  of  the  foot  being  then  attached  to  the 
sawn  tibia  in  an  extended  position,  so  that  after  recovery  the  patient  walks 
as  in  pes  equinus. 

The  other  tarsal  bones,  or  those  of  the  metatarsus  or  toes,  comparatively 
seldom  admit  of  excision,  the  disease,  when  too  extensive  for  successful 
gouging,  usually  requiring  amputation ;  I  have,  however,  myself,  several 
times  had  occasion  to  resort  to  excision  of  one  or  more  bones  of  the  tarsus 
and  metatarsus;  and  P.  S.  Conner  has  collected  108  cases,  including  seve- 
ral of  his  own,  in  which  two  or  more  bones  were  removed  at  one  operation, 
1i  of  the  whole  number  having  terminated  in  recovery,  10  in  failure,  and 
11  in  death,  the  result  in  the  remainder  being  uncertain.  The  same'  sur- 
geon has  reported  two  cases  in  which  he  successfully  removed  the  whole 
tarsus,  the  rest  of  the  foot  being  preserved,  and  a  third,  similar  case,  has 
been  recorded  by  H.  M.  Jones,  an  English  surgeon.  When  excision  is 
resorted  to,  the  lines  of  incision  should  be  regulated  by  the  position  of  ex- 
ternal sinuses ;  no  rules  can  be  given  which  in  such  cases  would  admit  of 
general  application.  The  joint  between  the  astragalus  and  calcaneum  has 
been  successfully  excised  by  Annandale. 


CHAPTER  XXXIII. 

ORTHOPAEDIC  SURGERY. 

Orthop^dic^  surgery  is  that  branch  of  surgical  science  which  treats  ot 
the  means  of  remedying  deformities,  congenital  or  acquired.  Etymologi- 
cally,  the  term  should  be  used  only  with  reference  to  the  deformities  of 
childhood,  and  might  be  taken  to  embrace  a  great  variety  of  subjects,  such 
as  the  removal  of  tumors,  the  reduction  of  dislocations,  etc.  In  practice, 
however,  the  application  of  the  term  is  limited  to  a  few  particular  kinds  of 
deformity,  as  wry-neck,  lateral  curvature  of  the  spine,  club-hand,  or  club- 
foot, and  contractions  of  joints  not  due  to  articular  disease,  while,  on  the 
other  hand,  no  reference  is  intended  to  the  age  of  the  patient  in  whom  these 
deformities  occur.  Among  those  who  in  this  country  have  particularly 
illustrated  this  branch  of  surgery,  may  be  mentioned  J.  M.  Warren,  Bige- 
low,  Brown,  Detmold,  Sayre,  Bauer,  Prince,  Miitter,  and  J.  Pancoast. 

Wry-neck. 

This  affection,  which  is  also  known  as  Torticollis,  or  Caput  Obstipum, 
is  occasionally  congenital,  but  more  often  originates  in  children  from  three 
to  ten  years  old.  It  consists  in  a  contraction  of  the  cervical  muscles,  par- 
ticularly the  sterno-cleido-mastoid  and  trapezius,  usually  on  one  side  only, 


1  From  ofBot  (straight),  and  naT;  (child). 
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but  sometimes  on  both.  The  head  is  drawn  downwards  and  inclined  to 
the  affected  side,  being  at  the  same  time  rotated  in  the  opposite  direction. 
In  the  congenital  form  of  the  disease,  and  in  that  which  is  acquired  (if 
long  continued),  the  deformity  is  increased  by  defective  development  of  the 
corresponding  side  of  the  face  and  head.  The  cervical  vertebrae  undergo 
rotation  on  their  axis,  becoming  twisted,  and  serving  to  maintain  the  de- 
formity, and  ultimately  compensatory  lateral  curvature  is  developed  in  the 
rest  of  the  spinal  column. 

Wry-neck  is  more  common  in  girls  than  in  boys;  it  is  apparently  due  to 
irritation  of  the  spinal  accessory  nerve — the  non-congenital  variety  coming 
on  after  the  eruptive  fevers,  or  as  the  result  of  glandular  inflammation  or 
ordinary  muscular  rheumatism.  It  sometimes  occurs  as  a  reflex  phenome- 
non, depending  on  the  irritation  of  teething,  or  of  intestinal  parasites. 
Many  of  the  cases  which  are  considered  congenital  are,  according  to  Little, 
due  to  injuries  received  during  birth.  When  both  sterno-cleido-mastoid 
muscles  are  involved,  the  affection  will  usually  be  found  to  have  a  rheu- 
matic origin. 

Symptoms  and  Diagnosis  The  symptoms  are  easily  recognized, 

the  contracted  muscles  being  tense  and  well  defined ;  frequently  both  portions 
of  the  sterno-cleido-mastoid  seem  equally  rigid,  but  often  the  sternal  portion 
is  alone  or  principally  involved.  The  diagnosis  is  usually  easy ;  the  de- 
formity may  be  closely  simulated  by  the  contraction  of  a  cicatrix  after  a 
burn,  or  by  disease  of  the  cervical  vertebrae ;  in  the  former  event,  the  nature 
of  the  case  will  be  evident  upon  careful  examination,  while  if  spinal  disease 
be  present,  the  fact  can  be  ascertained  by  observing  the  localized  tender- 
ness on  pressure,  and  the  pain  produced  by  moving  the  spine  or  by  pressing 
the  heacl  downwards,  with  perhaps  the  existence  of  inflammatory  thicken- 
ing and  of  partial  motor  paralysis. 

Treatment. — In  the  milder  form  of  the  affection,  especially  when  of 
rheumatic  origin,  a  cure  may  be  sometimes  effected  by  the  use  of  anodyne 
and  stimulating  embrocations,  by  the  external  application  of  heat,  or,  as 
successfully  practised  by  Dr.  J.  M.  Da  Costa,  of  this  city,  by  the  hypodermic 
use  of  atropia;  in  some  cases,  in  which  the  disease  would  appear  to  consist 
•  not  so  much  in  spasmodic  contraction  of  the  muscles  on  one  side  as  of 
paralysis  of  those  on  the  other,  benefit  may  be  derived  from  the  employ- 
ment of  electricity,  or  from  the  endermic  application  of  strychnia.  Busey, 
of  Washington,  employs  hypodermic  injections  of  morphia,  and  enforced 
motion  of  the  affected  muscles  while  the  patient  is  under  the  influence  of 
ether.  In  severer  and  more  obstinate  cases,  it  will  usually  be  necessary 
to  resort  to  an  operation,  though  if  the  degree  of  contraction  be  not  very 
great,  mechanical  extension,  by  means  of  a  suitable  instrument,  will  occa- 
sionally suffice. 

The  Operative  Treatment  of  wry-neck  consists  in  the  subcutaneous 
division  of  one  or  both  of  the  lower  attachments  of  the  affected  sterno- 
cleido-mastoid  muscle:  the  sternal  portion  may  be  divided  by  introducing 
an  ordinary  tenotome  in  front  of  the  upper  margin  of  the  sternum,  and 
about  half  an  inch  above  the  line  of  the  clavicle,  and,  having  passed  the 
knife  behind  the  tendon,  with  its  flat  surface  towards  the  latter,  turning 
the  edge  forwards,  and  cutting  the  muscle,  which  is  previously  rendered 
tense,  with  a  slight  sawing  motion  from  behind  forwards.  The  clavicular 
attachment  may  be  divided  by  a  sim.ilar  operation,  through  a  puncture 
made  at  its  posterior  edge;  or,  which  is  perhaps  safer,  a  small  incision  may 
be  made  down  to  the  clavicle,  between  the  two  portions  of  the  muscle,  and 
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the  clavicular  attachment  then  cut  from  behind  forwards,  with  a  delicate 
probe-pointed  tenotome  which  is  cautiously  insinuated  between  the  muscle 
and  the  bone.  As  soon  as  the  tendons  have  been  divided,  the  punctures 
should  be  closed  with  a  little  dry  lint  and  an  adhesive  strip,  the  patient 
being  then  placed  in  bed  with  the  head  well  supported ;  after  a  few  days 
an  apparatus  may  be  applied  to  effect  mechanical  extension,  while  the  cure 
is  further  promoted  by  the  systematic  employment  of  friction  and  passive 
motion.    The  operation  for  wry-neck  is  one  of  much  delicacy,  and  not  free 


from  risk,  the  principal  danger  being-  from  the  possibility  of  wounding  the 
external  or  internal  jugular  vein,  or  the  carotid  artery ;  that  this  risk  is  not 
merely  imaginary  is  shown  by  the  fact  that,  in  more  than  one  case,  the 
operation  has  been  followed  by  fatal  hemorrhage. 

Various  forms  of  mechanical  apparatus  are  employed  in  the  after-treat- 
ment of  wry-neck;  in  young  subjects,  it  may  sometimes  be  sufficient  to 
apply  a  broad  adhesive  strip  around  the  forehead  and  occiput,  and  another 
around  the  waist,  fastening  the  two  together  by  means  of  a  bandage  or 
elastic  band  carried  from  above  the  ear  of  the  unaffected  side  across  the 
chest  to  the  opposite  side  of  the  trunk,  thus  reinforcing  the  healthy  sterno- 
cleido-mastoid  muscle,  and  so  causing  the  disappearance  of  the  wry-neck. 
A  more  elegant  appliance  is  that  of  Jbrg,  which  consists  of  a  leather  corset 
and  firm  head-band,  connected  by  a  steel  rod  worked  by  a  ratchet-wheel  and 
key.  Swan  substitutes  for  the  corset  a  plaster-of-Paris  jacket.  Other 
efficient  forms  of  apparatus  act  by  means  of  two  levers,  one  pressing  on 
the  side  of  the  chin,  and  the  other  on  the  opposite  temple.  B.  Roth  dis- 
penses with  apparatus,  and  has  the  patient  practice  holding  his  head  straight 
in  front  of  a  looking-glass  both  before  and  after  the  operation. 

Wry-neck  accompanied  with  Painful  Convulsive  Spasm  of  the  Affected 
Muscles  is  a  very  intractable  form  of  the  disease,  and  occurs  chiefly  in 
female  adults.  Hei'e  division  of  the  sterno-mastoid  muscle  affords,  usually, 
only  temporary  relief.  Dr.  Little  has  several  times  obtained  a  cure  by  the 
administration  of  the  bromide  of  potassium,  or  of  the  corrosive  chloride  of 
mercury,  with  attention  to  the  digestive  functions :  and  in  several  cases, 
portions  of  the  spinal  accessory  nerve  have  been  excised  with  benefit  by 
Campbell  De  Morgan,  Annandale,  Rivington,  Schwartz,  Sands,  and  Til- 
laux,  but  without  benefit,  in  other  instances,  by  Sands  and  Briddon.  The 
same  nerve  has  been  stretched  in  two  cases  by  Southam,  of  Manchester ; 
in  one  with  permanent,  but  in  the  other  with  only  temporary,  benefit. 
Another  cure  by  nerve-stretching  is  attributed  to  Mosetig-Moorhof,  of 
Vienna,  but  in  Lange'scase  the  operation  gave  little  if  any  relief.  Schwartz 
recommends  stretching  as  a  preliminary  to  resection.  The  actual  cautery 
has  proved  eff"ective  in  the  hands  of  Dr.  Mills,  of  this  city,  and  Dr.  Rod- 
dick, of  Montreal. 


This  afi"ection,  which  appears,  in  the  majority  of  cases,  to  depend  simply 
upon  relaxation  and  debility  of  the  spinal  ligaments  and  muscles,  is  most 


Fig.  3.51. 


Tenotome. 


Lateral  Curvature  of  the  Spine. 
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common  in  young  girls  of  from  twelve  to  eighteen  years  of  age.  There  are 
usually  two  curves,  one  occupying  the  dorsal  region,  and  in  most  instances 
presenting  its  convexity  to  the  right  side,  and  the  other  or  compensatory 
curve  in  the  lumbar  region,  and  convex  to  the  left.  More  rarely  there  are 
four  curves,  an  upper  and  a  lower  dorsal,  and  an  upper  and  lower  lumbar. 
Together  with  the  lateral  curvature,  thei'e  is  always  a  rotation  of  the  bodies 
of  the  vertebrae  on  their  axis,  this  rotation  or  twisting  taking  place  in  the 
direction  of  the  convexity  at  each  portion  of  the  curve.  The  bodies  of  the 
vertebrae  are  thus  more  displaced  than  the  spinous  processes,  which,  as 
pointed  out  by  Judson,  of  New  York,  are  held  in  place  by  their  lateral 
attachments,  and  which  sometimes  appear,  even  in  advanced  cases,  to 
occupy  almost  their  natural  line.  The  disease  affects  at  first  only  the  liga- 
ments and  muscles  of  the  spine,  but,  in  long-continued  cases,  may  give  rise 
to  compression  or  partial  absorption  of  the  intervertebral  cartilages,  or  even 
of  the  bones  themselves.  As  a  result  of  the  twisting  of  the  vertebrae 
which  accompanies  the  lateral  displacement,  a  certain  degree  of  antero- 
posterior cm  vatnre  is  sometimes  superadded — a  rounded  or  hump-like  pro- 
jection occurring  in  the  dorsal  region,  with  a  coiTCsponding  incurvation  of 
the  lumbar  spine,  the  former  constituting  the  condition  known  as  cyj^hosis, 
and  the  latter  that  called  lordosis.  These  are,  indeed,  but  exaggerations 
of  the  natural  curves  met  with  in  every  adult  spine.  In  some  cases,  espe- 
cially among  rachitic  persons,  they  may  exist  without  lateral  displacement. 
Dr.  Tuckey,  an  Irish  physician,  has  described,  under  the  name  of  acute 
lateral  curvature,  a  condition  which  seems  analogous  to  the  so-called 
"  hysterical"  joint-affections  described  in  Chapter  XXXI. 

Causes — The  common  cause  of  lateral  curvature  is,  as  already  men- 
tioned, simple  debility  of  the  ligamentous  and  muscular  structures  which 
normally  support  the  vertebral  column,  thus  allowing,  as  it  were,  the 
head  and  upper  part  of  the  body  to  settle  downwards,  and  necessarily 
forcing  the  relaxed  and  weakened  spine  to  yield  at  its  least-resisting  point. 
The  physiological  changes  which  occur  in  the  female  at  the  age  of  puberty, 
and  the  customary  relinquishment,  at  that  period  of  life,  of  the  out-door 
sports  of  childhood,  appear  to  act  as  powerful  predisposing  causes  of  the 
spinal  relaxation  referred  to.  The  very  constant  character  of  the  displace- 
ment— to  the  right  in  the  dorsal  and  to  the  left  in  the  lumbar  region — is 
doubtless  due  to  certain  vicious  habits  and  postures,  such  as  supporting 
the  whole  weight  on  the  right  leg  ("  standing  at  ease,"  in  the  language  of 
the  drill-master),  whereby  the  pelvis  is  rendered  oblique,  and  the  lumbar 
spine  necessarily  distorted  to  the  left  side ;  to  sitting  habitually  at  a  desk 
with  the  left  shoulder  depressed  and  the  right  elevated ;  to  over-exertion 
of  the  right  arm  in  sewing,  etc.  Though  the  dorsal  curve  is  usually  most 
apparent,  it  is  really,  according  to  Shaw,  preceded  in  time  of  formation  by 
the  lumbar.  The  latter,  however,  does  not  become  so  quickly  permanent, 
on  account  of  the  greater  flexibility  and  elasticity  of  the  part,  which  enable 
it  to  resist  longer  the  occurrence  of  absorption  of  the  articular  processes 
and  other  secondary  changes  than  can  be  done  by  the  dorsal  spine,  fixed  as 
that  is  by  its  connections  with  the  thoracic  walls.  According  to  Willett, 
both  curves  are  developed  simultaneousl3^ 

Among  the  rarer  causes  of  lateral  spinal  curvature  may  be  mentioned 
■  obliquity  of  the  pelvis  from  any  circumstance,  as  from  anchylosis  of  the 
hip-joint  after  hip-disease  (here  the  deformity  is  principally  of  the  variety 
called  lordosis),  and  distortion  resulting  from  contraction  of  one  side  of  the 
chest  after  empyema  or  chronic  pleurisy.  Inequality  of  the  length  of  the 
lower  limbs  is,  according  to  Barwell,  a  frequent  cause  of  lateral  curvature. 
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Symptoms — The  symptom  of  lateral  curvature  which  first  attracts 
attention  is  commonl}^  a  projection  or  "  growing  out"  of  the  right  scapula, 
often  attended  with  pain  in  the  shoulder  and  back ;  this  is  usually  worse 
while  sitting,  or  upon  first  lying  down,  so  that  a  patient  who  has  made  no 
complaint  during  the  day  may  lie  awake  in  pain  for  several  hours  upon  going 
to  bed  at  night.  Upon  making  an  examination,  the  surgeon  will  readily 
perceive  the  Aving-like  projection  of  the 
scapula,  and  may,  even  at  this  early  stage, 
recognize  a  slight  deviation  in  the  line  of 
the  vertebrie,  by  tracing  down  the  spinous 
processes  and  marking  each  with  pen  and 
ink.  It  must  be,  moreover,  remembered 
that  the  deviation  of  these  processes  by  no 
means  represents  the  degree  of  distortion 
of  the  bodies  of  the  bones,  the  displace- 
ment of  the  latter  being,  I  believe,  invari- 
ably greater  than  that  of  the  former.  In 
the  early  stages  of  the  affection,  the  de- 
formity can  be  made  to  disappear  by  lay- 
ing the  patient  on  a  bed  in  the  prone  posi- 
tion and  making  slight  extension  on  the 
spine  ;  but  in  advanced  cases  the  deformity 
will  persist  in  all  positions,  while  the  whole 
chest  and  the  pelvis  ma}^  be  likewise  mark- 
edly distorted,  and  serious  functional  dis- 
turbance, or  even  organic  disease,  may- 
result  from  the  consequent  compression  of 
the  thoracic,  abdominal,  or  pelvic  viscera. 

Diagnosis — Lateral   curvature  may 
be  distinguished  from  the  graver  condition    Lateral  curvature  of  spine.  (Er.chsex.) 
known  as  antero-posterior  curvatuT'e,  or 

Pott's  disease  of  the  spine  (which  will  be  described  hereafter),  by  the  fact 
that  in  the  latter  affection  the  displacement  is  commonly  angular,  rarely 
lateral,  and  unattended  with  axial  rotation  of  the  vertebrae.  There  are 
besides,  usually,  marked  immobility,  thickening,  and  tenderness  of  the 
affected  portion  of  the  spine.  From  the  spinal  distortion  of  rickets,  lateral 
curvature  may  be  distinguished  by  observing  the  different  ages  at  which 
the  diseases  respectively  occur,  and  by  noting  that  in  rachitis  the  primary 
displacement  is  antero-posterior,  the  lateral  deformity,  if  there  be  any, 
being  a  mere  coincidence;  while  in  the  true  lateral  curvature  the  fact  is 
exactly  the  reverse,  cyphosis  and  lordosis  being  in  these  cases  secondary 
phenomena. 

Treatment  No  matter  how  slight  the  deformity  in  any  case  may 

appear  to  be,  it  should  not  be  neglected :  in  the  early  stages,  before  any 
structural  alteration  has  occurred,  it  may  be  possible  to  effect  a  complete 
cure ;  but  at  a  later  period  the  most  that  can  be  done  is  to  prevent  further 
increase  of  the  deformity  The  treatment  consists  in  the  adoption  of 
measures  to  improve  the  general  health,  the  administration  oi  tonics,  espe- 
cially iron  and  quinia,  and  the  abandonment  of  any  injurious  habit  or  occu- 
pation. The  patient  should  take  exercise  in  the  open  air,  and  may  often 
derive  great  advantage  from  gymnastics,  swinging  by  the  hands  from  bars 
placed  above  the  head,  the  use  of  light  dumb-belLs,  etc.  The  object  is  to 
put  in  motion  and  thus  to  strengthen  the  various  muscles  attached  to  the 


Fig.  352. 
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spinal  column,  and  much  ingenuity  may  be  exerted  in  devising-  various 
modes  of  accomplisliing  this  purpose.  None  of  these  exercises  should, 
however,  be  persevered  in  to  the  extent  of  producing  fatigue.  During  the 
intervals  of  exercise,  the  patient  should  be  encouraged  to  keep  the  recum- 
bent jjosture,  lying  upon  a  firm  mattress  or  sofa  with  a  single  pillow,  so 
as  to  relieve  the  vertebral  column  from  pressure.  If  the  curvature  persist 
while  lying  down,  a  cushion  may  be  placed  under  the  projecting  portion 
of  the  spine,  so  as  gradually  to  press  the  bones  into  their  normal  position. 
Friction  of  the  muscles  on  either  side  of  the  spine,  either  with  the  hand 
alone  or  with  stimulating  liniments,  will  often  be  of  service,  as  will  also 
the  daily  use  of  the  cold  salt  douche.  In  severer  cases  it  will  probably  be 
necessary  to  afford  mechanical  support  by  means  of  some  form  of  appa- 
ratus. A  great  many  instruments  have  been  devised  for  this  purpose,  the 
general  principle  of  action  being  to  elevate  the  shoulders  by  means  of 
crutch-heads  under  the  axillae  (connected  with  a  Avell-padded  pelvic  collar), 
with  side-pieces  to  support  and  gradually  replace  the  projecting  vertebrae 
by  applying  pressure  to  the  corresponding  portions  of  the  chest-walls. 
Such  an  apparatus  should  be,  as  a  rule,  worn  during  the  day  only.  Prof. 
Sayre  has  recommended  the  use  of  a  plaster-of-Paris  bandage,  applied  while 
the  spine  is  made  as  straight  as  possible  by  suspending  the  patient  by  his 
head  and  arms.  The  suspension  itself  may  also  prove  of  service,  as  was 
pointed  out  by  Glisson  in  the  seventeenth  century.  My  own  judgment  in 
regard  to  the  plaster  dressing  in  lateral  curvature  is  that,  while  in  some 
very  bad  cases  it  is  capable  of  affording  a  certain  measure  of  relief,  it  is  ill 
adapted  for  the  large  majority  of  cases,  as  unnecessarily  and  even  injuri- 
ously confining  the  chest  and  interfering  with  the  action  of  the  muscles ; 
hence,  for  all  ordinary  cases  of  lateral  curvature,  I  prefer  a  light  metallic 
support  to  a  plaster  jacket.  Even  for  the  very  bad  cases,  a  moulded  leather 
splint  is  in  some  respects  better  than  the  plaster  bandage,  or,  which  Mr. 
Adams  prefers,  a  splint  made  of  "  poroplastic"  felt. 

If  a  case  of  lateral  curvature  be  recognized  at  an  early  period,  and 
promptly  and  judiciously  treated,  it  may  be,  if  not  cured,  at  least  kept  in 
check  until  the  critical  period  of  adolescence  has  passed  b}^  when  there 
will  be  comparatively  little  tendency  to  increase  of  the  deformity.  It  thus 
happens  that,  while  a  very  large  number  of  young  girls  suffer  from  incipient 
lateral  curvature,  its  advanced  stages  are  comparatively  seldom  seen — the 
disease  being,  as  it  were,  "outgrown"  in  a  great  many  instances. 

Myotomy,  or  subcutaneous  division  of  the  spinal  muscles  and  aponeu- 
roses, for  a  long  time  almost  entirely  abandoned  in  the  treatment  of  lateral 
curvature,  has  been  revived  by  Prof.  Sayre,  of  New  York,  who  has  in 
several  cases  divided  the  latissimus  dorsi  with  alleged  immediate  benefit. 
I  confess  that  the  operation  seems  to  me  unnecessarily  heroic,  and,  indeed, 
as  the  disease  is  mainly  dependent  upon  ligamentous  and  muscular  relaxa- 
tion, not  contraction,  I  do  not  understand  why  such  a  procedure  should  be 
expected  to  prove  ultimately  successful. 

Deformities  oi!'  the  Upper  Extremity. 

Contraction  of  the  Shoulder. — Duplay  has  described,  under  the 
name  of  scapulo-humeral  'periarthritis  (see  page  641),  an  affection  which 
consists  in  inflammatory  thickening  of  the  sub-acromial  bursa  and  sub- 
deltoid areolar  tissue,  with  the  formation  of  adhesions  which  interfere  with 
the  motions  of  the  humerus.  The  extra-articular  character  of  the  affection 
may  be  recognized  by  observing  the  localization  of  the  pain  and  swelling  in 
the  sub-acromial  region.    The  treatment  consists  in  forcibly  rupturing  the 
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adhesions  while  the  patient  is  under  the  influence  of  an  ansssthetic,  and  in 
the  subsequent  employment  of  passive  motion,  friction,  galvanism,  and  the 
cold  douche.  Gosselin  has  described  a  similar  condition  as  occurring  in 
the  knee. 

Contraction  of  the  Elbow,  apart  from  disease  of  that  joint,  may  be 
owing  to  the  retraction  of  the  cicatrix  of  a  burn,  or  to  a  coutracted  state 
of  the  biceps  muscle — Avhich  latter  condition  may  itself  be  variously  due  to 
hysteria,  to  rheumatism,  or  to  constitutional  syphilis  (see  pp.  482,  543). 
In  hysterical  cases,  the  proper  constitutional  treatment  for  that  condition 
should  be  employed,  the  arm  being,  if  necessary,  extended  while  the  patient 
is  in  a  state  of  anaesthesia,  and  then  kept  in  a  straight  position  for  a  few 
days.  In  the  rheumatic  form,  when  the  contraction  is  permanent  and 
accompanied  with  organic  change,  tenotomy  may  be  required.  The  opera- 
tion is  performed  by  slipping  a  tenotome  flatwise  beneath  the  tendon  of  the 
biceps  from  within  outwards,  so  as  to  avoid  the  artery,  and  then,  turning 
the  edge  of  the  knife  forwards  and  upwards,  effecting  the  section  by  cut- 
ting with  a  slight  sawing  motion  while  the  arm  is  forcibly  extended.  The 
wound  should  then  be  closed  and  the  arm  placed  in  a  sling,  extension  being 
applied  after  a  few  days  by  means  of  a  screw-splint  or  weight. 

Contraction  of  the  Forearm  and  Hand  is  occasionally  met  with 
as  the  result  of  excessive  use  of  certain  muscles,  with  disuse  of  others:  the 
treatment  consists  in  a  change  of  occupation,  with  the  employment  of  a 
straight  splint,  friction,  galvanism,  etc. 

Club-Hand  is  a  rare  affection,  analogous  to  club-foot.  It  is  usually 
complicated  with  a  deformed  condition  of  the  lower  end  of  the  radius,  and 
sometimes  of  the  carpal  bones.  Two  forms  of  club-hand  are  met  with,  in 
one  of  w^hich  the  part  is  in  a  state  of  extreme  flexion,  and  in  the  other  of 
extension.  The  affection  is  sometimes  congenital,  but  usually  results  from 
infantile  paralysis,  and  is,  according  to  Holmes,  always  accompanied  b}' 
other  deformities.  The  treatment  consists  in  supplementing  the  action  of 
the  paralyzed  muscles  by  means  of  India-rubber  bands,  attached  to  a  light 
metal  frame,  and  passing  beneath  a  ring  at  the  wrist.  In  inveterate  cases, 
tenotomy  may  be  required,  followed,  after  the  healing  of  the  wound,  by 
passive  motion,  aided  by  the  use  of  friction  and  galvanism. 

Contraction  of  the  Fingers  into  the  palm  of  the  hand  is  not  unfre- 

quently  met  with,  usually  in  old  persons,  as  the  result  of  an  indurated 
state  of  the  palmar  and  digital  fascia,  due  apparently  to  a  gouty  condition 
or  to  one  analogous  to  that  of  rheumatoid  arthritis.  The  exciting  cause 
of  the  affection  (which  was  first  well  described  by  Dupuytren)  is  often  the 
habitual  pressure  of  the  head  of  a  cane,  or  of  the  handles  of  various  kinds 
of  tools.  A  similar  contraction  may  be  due  to  burns  or  other  traumatic 
causes  (in  which  case  a  scar  would  be  perceptible),  or  to  certain  forms  of 
eczema — an  important  point  to  be  remembered,  as  the  operation  about  to 
be  described  would  not  of  course  be  applicable  to  that  affection.  The  best 
treatment  of  the  deformity  now  under  consideration  consists  in  the  cautious 
subcutaneous  division  of  the  contracted  fascia,  which  may  be  effected  by 
slipping  a  very  small  flat-edged  tenotome  beneath  the  skin — between  it 
and  the  fascia — and  cutting  downwards;  the  part  should  then  be  imme- 
diately extended,  and  kept  in  the  straight  position  by  means  of  a  light 
spUnt  worn  continuously  for  three  weeks,  and  afterwards,  only  at  night, 
for  several  weeks  longer.    This  plan,  which  is  that  advised  by  Mr.  Adams, 
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I  have  resorted  to  with  most  gratifying  success  in  three  cases,  from  one  of 
which  the  annexed  illustrations  are  taken  (Figs.  353,  354).  Busch  and 
Madelung  advise  that  a  triangular  flap  of  skin  should  be  dissected  up,  and 
the  palmar  fascia  notched  at  every  point  at  which  it  seems  tense;  the  flap 


Fig.  353.  Fig.  354. 


Dupuytren's  finger  contraction.  The  same  hand  after  operation. 


is  then  to  be  replaced,  and,  when  the  wound  has  united,  mechanical  exten- 
sion resorted  to.  Post  divides  the  contracted  fascia  by  direct  incision,  and, 
like  Adams,  lays  stress  upon  the  importance  of  making  immediate  exten- 
sion.   Reeves  dissects  out  the  contracted  band. 

In  order  to  increase  the  mobility  of  the  fourth  finger  in  pianists,  Dr.  W. 
S.  Forbes,  of  this  city,  divides  subcutaneously  the  fibrous  bands  which 
unite  its  extensor  tendon  to  those  of  the  adjoining  fingers.  The  result  in 
Dr.  Forbes's  cases  has  been  entirely  successful. 

Webbed  Fingers — This  annoying  deformity  may  be  remedied  by 
perforating  the  base  of  the  web  and  allowing  the  parts  to  cicatrize  around 
a  metal  ring,  when  the  rest  of  the  web  can  be  divided  without  risk  of  read- 
herence  ;  by  a  plastic  operation,  as  employed  by  Barwell  (who  transplanted 
flaps  for  the  purpose  from  the  patient's  buttock),  by  Harris,  of  New  Jersey 
(who  utilized  for  the  purpose  a  strip  of  skin  taken  from  the  web  itself),  and 
by  A.  T.  Norton  (who  loosens  a  tongue  of  skin  from  between  the  knuckles, 
and  another  from  the  palm,  and,  after  dividing  the  web,  brings  these  to- 
gether Avith  sutures) ;  or  by  the  use  of  the  elastic  ligature,  as  recommended 
and  successfully  employed  by  Vogel,  of  Eisleben. 
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Deformities  of  the  Lower  Extremity. 

Contraction  of  the  Hip  Contraction  of  the  muscles  surrounding 

the  hip  may  occasionally  require  tenotomy  or  myotomy,  in  cases  of  spas- 
modic rigidity  of  the  lower  extremities,  of  congenital  luxation,  or  of  chronic 
hip-disease.  The  tendon  which  most  often  requires  division  is  that  of  the 
adductor  longus,  though  the  operation  is  also  sometimes  performed  upon 
the  adductor  brevis,  pectineus,  tensor  vaginse  femoris,  and  rectus.  Division 
of  these  muscles  is  performed  in  accordance  with  the  principles  of  tenotomy 
in  general,  the  knife  being  introduced  behind  the  part  to  be  divided,  and 
the  section  then  cautiously  effected  by  cutting  from  behind  forwards.  Dr. 
C.  T.  Poore  has  reported  a  remarkable  case  of  cross-legged  progression, 
due  to  the  contraction  following  double  hip-disease,  and  refers  to  four  simi- 
lar cases  recorded  by  Esmarch  (a  case  of  double  congenital  dislocation), 
by  Lucas  (two  cases),  and  by  Tyson.  A  sixth  case  came  under  my  obser- 
vation a  year  or  two  since,  at  the  University  Hospital. 

Knock-knee  or  Genu-valgum  is  a  not  uncommon  deformity,  con- 
sisting of  a  relaxation  of  the  ligamentous  and  muscular  structures  of  the 
knee-joint,  allowing  the  articulation  to  yield  in  a  direction  inwards  and  I)ack- 
wards.  The  internal  lateral  ligament  is  elongated,  while  the  external  lateral 
ligament  is  rendered  tense,  together  with  the  vastus  externus  and  outer 
ham-string  tendon.  The  inner  condyle  of  the  femur  is,  as  compared  with 
the  outer,  disproportionately  large  and  prominent,  while  the  popliteal  space 
is  somewhat  obliterated.  The  affection  is  probably  never  congenital,  but 
comes  on  during  childhood,  and  is  apparently  connected  in  many  instances 
with  a  rachitic  tendency.  Both  knees  are  usually  simultaneously  affected, 
though  the  disease  may  be  more  marked  in  one  than  in  the  other.  The 
treatment  consists  in  the  adaptation  of  an 

apparatus  such  as  is  shown  in  Fig.  355.  Fig.  35."). 

An  iron  rod,  hinged  at  the  hip,  knee,  and 
ankle,  extends  from  a  pelvic  band  to  the 
sole  of  the  shoe,  and  is  provided  with  pads, 
straps,  and  buckles,  by  which  the  knee  may 
be  drawn  outwards ;  in  severe  cases  motion 
should  be  permitted  at  the  hip  and  ankle 
only,  the  knee  being  fixed,  and  its  displace- 
ment gradually  rectified  by  means  of  the 
a(?justing  straps  or  a  ratchet-screw.  Divi- 
sion of  the  external  ham-string  tendon  is 
occasionally  resorted  to  as  a  preliminary 
measure,  but,  according  to  Little,  does  not 
appreciably  hasten  recovery,  and  is  there- 
fore not  to  be  recommended.  Forcible 
straightening  of  the  limb  is  a  favorite  mode 
of  treatment  with  French  and  German  sur- 
geons, but,  according  to  De  Santi,  should 
only  be  employed  in  rachitic  cases,  and 
never  at  a  later  period  of  life  than  14  years. 
Little,  Schede,  and  Annandale  have,  in  ag- 
gravated cases,  straightened  the  limbs  by  Apparatus  for  knocu-kuee. 
excising  wedge-shaped  pieces  of  bone,  the 

two  former  from  the  tibia,  and  the  latter  from  the  condyles  of  the  femur. 
Schede  also  divided  the  fibula  with  a  chisel.  Excision  of  the  knee-joint  has 
in  a  similar  case  been  successfully  resorted  to  by  Mr.  Howse.  Ogston 
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simply  saws  through  the  projecting  condyle  and  forcibly  straightens  the 
limb,  while  a  similar  operation,  with  the  chisel  and  with  antiseptic  precau- 
tions, is  practised  bv  Bar  well.  Reeves  and  Chiene  employ  operations  of 
like  character,  but  avoid  opening  the  joint,  and  thus  make  the  section  extra- 
articular. The  first-named  surgeon  simply  divides  the  condyle,  or,  as  lie 
has  latterly  recommended,  the  shaft  of  the  femur  itself,  just  below  its 
middle,  while  the  latter  removes  from  the  condyle  a  wedge-shaped  portion 
of  bone.  Macewen,  of  Glasgow,  divides  with  a  chisel  or  osteotome  the 
inner  two-thirds  of  the  femoral  diaphysis,  jast  above  the  condyles,  and  then 
straightens  the  limb  by  bending  or  breaking  the  remainder.  None  of  these 
operations  can  be  considered  entirely  free  from  risk,  though  their  results 
have  been  upon  the  whole  very  satisfactory,  856  cases  operated  on  by  one 
or  other  method  having  furnished,  according  to  Dr.  Poore,  only  6  deaths, 
while  Macewen's  method  alone  has,  in  622  cases,  given  but  3  deaths.  My 
own  experience  in  these  operations  is  limited  to  four  cases,  in  one  of  which 
I  operated  (on  both  sides)  by  Ogston's  plan,  and  in  the  others  by  Macewen's 
method.    The  latter  I  consider  much  the  more  satisfactory  operation,  and 


Fig.  356.  Fig.  357. 


Result  of  Macewen's  operation  for  knock-knee.    (From  a  patient  at  the  Cliildren's  Hospital.) 

indeed  this  is  generally  acknowledged  by  surgeons  who  have  tried  both. 
The  result  in  all  my  cases  was  favorable.  Figs.  356  and  357,  from  photo- 
graphs, show  the  appearances  before  and  after  operation  in  one  of  my 
patients  at  the  Children's  Hospital. 

Outward  Bowing  of  the  Knee  or  Genu-Extrorsum  is  a  condi- 
tion which  is  the  reverse  of  Genu-  Valgum;  the  external  lateral  ligaments 
are  relaxed,  and  the  tibias  themselves  are  commonly  curved,  giving  the 
appearance  known  as  "ftow-Zegrs."  This  deformity  is  sometimes  traceable 
to  premature  attempts  at  walking,  and  is  usually  connected  with  a  rachitic 
vice  of  constitution.  The  treatment  consists  in  the  application  of  padded 
splints,  so  as  to  overcome  the  outward  bending  of  the  limbs,  and,  at  a  later 
period,  in  the  adaptation  of  suitable  supports,  so  as  to  prevent  a  recurrence 
of  the  deformity.  Mr.  Marsh  recommends  forcible  straightening  of  the 
curved  tibia?,  or  even  partial  division  of  these  bones  with  a  narrow  saw, 
and  fracture  of  the  remaining  fibres  and  of  the  fibulae,  and  reports  several 
cases,  in  which  this  apparently  severe  operation  was  resorted  to  with  good 
results.    A  similar  mode  of  treatment  has  been  successfully  resorted  to 
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by  Billroth,  Macewen,  Poore,  and  other  surgeons,  who,  however,  employ 
a  chisel  instead  of  a  saw.  Macewen  has  performed  ten  osteotomies  on  the 
same  patient,  both  femora,  and  both  tibiae  and  fibulas  (the  latter  at  both 
upper  and  lower  ends),  being  divided  at  one  operation.    Figs.  358  and  359 


show  the  result  of  the  operation  in  a  case  under  my  own  care  at  the  Chil- 
dren's Hospital. 

Contraction  of  the  Knee,  dependent  upon  shortening  of  the  ham- 
strings, may  occur  in  connection  with  anchylosis  of  the  joint,  or  independ- 
ently: the  ti^eatment  consists  in  division  of  the  hamstring  tendons,  followed 
by  gradual  extension,  with  passive  motion,  friction,  etc. 

Division  of  the  Hamstring  Tendons  is  thus  performed:  the  patient  be- 
ing in  the  prone  position,  an  assistant  renders  the  parts  tense  by  fully  ex- 
tending the  limb,  and  the  surgeon  then  introduces  the  tenotome  flatwise  on 
the  inner  side  of  the  outer  hamstring,  or  biceps  tendon  (which  is  to  be 
first  divided),  through  a  puncture  which  in  the  adult  should  be  an  inch 
above  the  point  at  which  the  tendon  joins  the  fibula.  By  keeping  the 
knife  close  to  the  tendon,  the  risk  of  wounding  the  peroneal  nerve  is 
avoided,  and  the  section  is  then  effected  by  cautiously  cutting  towards  the 
skin.  The  semi-tendinosus,  being  superficial  and  prominent,  is  readily 
divided,  but  the  semi-membranosus  requii'es  a  freer  use  of  the  knife :  it, 
however,  comparatively  seldom  needs  to  be  cut.  In  operating  on  the  inner 
hamstrings,  the  tenotome  should  be  introduced  close  to  the  oider  (popliteal) 
side  of  the  semi-tendinosus,  as  there  is  thus  less  risk  of  wounding  the  im- 
portant structures  in  the  popliteal  space.  After  the  operation,  the  wounds 
should  be  instantly  closed  Avith  a  firm  compress  (to  prevent  extravasation, 
or  the  entrance  of  air),  and  no  attempt  at  extension  should  be  made  until 
the  parts  are  entirely  healed,  which  usually  requires  a  delay  of  four  or  five 
days.  Neglect  of  this  precaution  may  give  rise  to  wide-spread  suppura- 
tion in  the  tissues  of  the  ham. 

When  cicatrization  has  occurred,  gradual  extension  may  be  made  by 
means  of  a  weight,  elastic  bands,  or  screw  apparatus,  or  in  some  few  cases 
forcible  extension  may  be  preferably  employed,  the  patient  being,  of  course, 
in  a  state  of  anaesthesia.  Recovery  may  be  further  promoted  by  the 
assiduous  practice  of  passive  motion,  aided  by  friction,  douches,  etc. 


Fig.  358. 


Fio.  359. 


Result  of  osteotomy  for  bow-legs.    (From  a  patient  at  the  Childreu's  Hospital.) 
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Anterior  Curvature  of  the  bones  of  the  lep:s  is  occasionally  met  with 
in  rachitic  cases,  and,  when  sufficiently  aggravated  to  interfere  with  loco- 
motion, may  be  properly  treated  by  osteotomy  of  the  tibia  and  fibula,  or, 
if  this  is  not  sufficient,  by  the  excision  of  a  wedge-shaped  segment  from  the 
former,  and  of  a  disc  from  the  latter  bone.    The  fibula  should  be  operated 


Fig.  360.  Fig.  361. 


Anterioi-  curvature  of  bones  of  leg.  Result  of  osteotomy  for  anterior  curvature  of  bones  of 

(From  a  patient  in  the  Children's  leg.    (From  a  patient  in  the  Children's  Hospital.) 

Hospital.) 


on  first,  in  both  this  affection  and  in  bow-legs,  as  it  is  difficult  to  keep  this 
bone  fixed  when  once  the  tibia  has  been  divided.  Fig.  361  shows  the  result 
of  osteotomy  in  a  case  of  this  kind  recently  under  my  care  at  the  Chil- 
dren's Hospital. 

Club-Foot  Talipes  or  Club-foot  is  a  common  deformity,  which  may 

affect  one  or  both  extremities,  and  may  occur  in  either  sex,  though  more 
frequently  in  boys  than  in  girls.  It  may  be  congenital  or  acquired. 
There  are  four  p7-imary  and  as  many  secondary  varieties  of  the  deformity. 
The  primary  forms  of  club-foot  are  Talipes  Equinus,  Talipes  Calcaneus, 
Talipes  Varus,  and  Talipes  Valgus,  while  the  secondary  forms  are  com- 
binations of  these,  receiving  the  names  oi  Equino- Varus,  Equino-Valgus, 
G ale aneo- Varus,  and  Calcaneo- Valgus.  All  forms  of  club-foot  depend 
upon  contraction  of  various  muscles  and  tendons,  which  may  result  from 
spasm  of  the  contracted  parts  themselves,  or  from  paralysis  of  the  antago- 
nistic muscles ;  in  most  cases  the  bones  of  the  foot  are  not  altered  in  struc- 
ture, but  in  invetei'ate  cases  of  varus  (which  is  the  most  common  form  of 
congenital  talipes),  the  astragalus,  scaphoid,  and  cuboid  will  all  be  found 
more  or  less  atrophied  and  twisted,  the  ligaments  correspondingly  altered 
in  length,  the  tendons  distorted,  and  the  muscles  of  the  whole  limb  wasted. 
Adams,  indeed,  maintains  that,  in  cases  of  varus,  the  astragalus  is  mal- 
formed from  the  moment  of  birth,  the  malformation  probably  being  due  to 
the  pressure  of  the  adjacent  bones  during  intra-uterine  life.  In  non-con- 
genital club-foot,  the  muscles  commonly  undergo  fatty  degeneration,  ren- 
dering the  prognosis  in  these  cases  less  favorable  than  in  those  which  are 
congenital. 

The  first  application  of  tenotomy  to  the  cure  of  club-foot  was  an  opera- 
tion performed  by  Lorenz,  in  1784,  on  the  recommendation  of  Thilenius, 
of  Frankfort.    The  operation  consisted  in  a  simple  incision,  involving  the 
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skin  and  subjacent  tissues  as  well  as  the  contracted  tendon,  and  a  perfect 
cure  is  said  to  have  been  obtained.  Delpech,  in  1816,  transfixed  the  limb 
beneath  the  tendo  Achillis,  and  cut  towards  the  skin,  which  was,  however, 
carefully  protected  from  injury.  To  Stromeyer,  of  Hanover,  in  1831,  is 
due  the  credit  of  first  resortinf?  to  subcutaneous  tenotomy  as  it  is  now 
practised,  while  to  Guerin  and  Bonnet,  in  France,  to  Little,  Tamplin,  and 
Adams,  in  England,  and  to  Detmold  and  Miitter,  in  this  country,  are  in  a 
great  measure  owing  the  general  introduction  and  perfection  of  the  procedure. 

The  iwocess  of  repair  after  division  of  tendons  consists,  as  shown  by 
Adams,  in  the  development,  between  the  retracted  ends,  of  a  new  material, 
which  does  not,  as  Avas  formerly  supposed,  subsequently  contract  and 
bring  down  the  shortened  muscle,  but  re- 
mains permanently,  though  gradually  assimi- 
lating itself  in  structure  and  appearance  to 
the  original  tendon. 

1.  Talipes  Equimis. — This  is  very  seldom, 
if  ever,  a  congenital  affection,  but  is,  on  the 
other  hand,  the  most  common  non-congenital 
form  of  club-foot,  occurring,  according  to 
Tamplin,  in  forty  per  cent,  of  cases  originat- 
ing after  birth,  and  in  twenty-two  and  a  half 
per  cent,  (or  according  to  Lonsdale  and 
Adams,  thirty-four  per  cent.)  of  all  cases 
taken  indiscriminately.  The  deformity  in 
talipes  equinus  consists  simply  in  an  eleva- 
tion of  the  heel,  which  may  be  so  slight  as 
merely  to  prevent  the  foot  from  being  flexed 
beyond  a  right  angle, ^  or  may  be  so  marked 
as  to  force  the  patient  to  walk  upon  the  toes 
and  extremities  of  the  metatarsal  bones,  as 
seen  in  Fig.  362.  When  the  arch  of  the  foot 
is  contracted,  without  elevation  of  the  heel, 
the  deformitv  is  called  talipies  arcuatus  by 
Mr.  F.  R.  Fisher. 

The  cause  of  this  deformity  (in  children)  is  very  often  disturbance  of 
the  nervous  system  during  dentition,  or  from  the  irritation  of  intestinal 
worms,  though  some  cases  depend  upon  general  infantile  paralysis ;  in 
adults,  this  form  of  club-foot  may  result  from  paralysis,  from  abscess  or 
injury  of  the  calf  of  the  leg,  or  from  habitually  keeping  the  foot  in  a  bad 
position  (during  the  treatment  of  fractures,  etc.),  by  which  the  patient 
acquires  a  "pointed  toe." 

The  treatment  consists  in  the  subcutaneous  division  of  the  tendo  Achillis, 
about  an  inch  above  its  point  of  insertion.  The  patient  being  prone,  and 
the  tendon  rendered  tense  by  depressing  the  foot,  the  tenotome  is  introduced 
flatwise  (on  either  side,  as  most  convenient),  and  carried  across  in  close 
contact  with  the  tendon,  so  as  to  avoid  wounding  the  posterior  tibial 
artery  ;  the  edge  of  the  knife  being  then  turned  backwards,  the  tendon  is 
forcibly  brought  against  it  by  still  further  depressing  the  foot,  while  the 
blade  is  given  a  slight  sawing  motion.  An  audible  snap  usually  marks  the 
completion  of  the  operation,  when  the  heel  can  be  immediately  brought 
down  an  inch  or  two  further  than  before.  The  elder  Pancoast  in  some 
cases  advantageously  substituted  division  of  the  lower  piortion  of  the  soleus 

'  Dr.  Shaffer  has  particularly  insisted  upon  the  eifect  of  this  •'non-deforming" 
variety  of  club-foot  in  hindering  locomotion,  leading  to  the  formation  of  painful 
corns,  etc. 


Fig.  3G2. 


Talipes  equiaus.  (Pirrie.) 
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muscle  for  that  of  the  teiido  Achillis.  In  very  severe  eases  of  talipes 
equinus,  it  may  be  necessary  to  divide  the  plantar  fascia,  or  even  some  of 
the  tendons  of  the  toes,  as  well ;  when  the  plantar  fascia  is  to  be  divided, 
this  should  be  done  as  a  preliminary  operation,  the  tendo  Achillis  being  for 
the  time  untouched,  so  that  its  tense  condition  may  fix  the  heel  and  facili- 
tate the  "unfolding"  of  the  arch  of  the  foot.  After  the  operation,  the 
punctures  made  by  the  tenotome  should  be  immediately  closed  with  a  piece 
of  lint  dipped  in  the  compound  tincture  of  benzoin,  and  an  adhesive  strip. 
Mechanical  extension  may  be  begun  from  the  third  to  the  fifth  day  (not 
before  the  former),  and  may  be  conveniently  effected  by  Adams's  modifi- 
cation of  Scarpa's  shoe,  which  differs  from  those  in  ordinary  use,  chiefly 
in  having  a  transverse  division  of  the  sole-plate,  corresponding  to  the 
transverse  tarsal  joint.  In  using  this,  as  with  all  other  forms  of  ortho- 
paedic apparatus,  care  must  be  taken  to  guard  against  excoriation,  by  fre- 
quently removing  the  instrument  and  bathing  the  skin  with  some  stimu- 
lating lotion.  The  extension  must  be  effected  very  gradually,  the  maxim 
"festina  lente^^  being  in  no  cases  more  important  than  in  these.' 

2.  Talijjes  Varus  is  the  most  frequent  variety  of  congenital  club-foot, 
being  met  with,  according  to  Tamplin,  in  ninety  per  cent,  of  such  cases. 
The  deformity  of  varus  is  twofold,  consisting  in  an  inversion  of  the  anterior 
two-thirds  of  the  foot,  which  rotates  upon  a  centre  of  motion  constituted 
by  the  astragalo-scaphoid  and  calcaneo- 
cuboid joints,  with  an  elevation  of  the  pos-  Fig.  364. 
terior  third  by  the  contraction  of  the  muscles 
of  the  calf.  When  the  latter  displacement 
is  particularly  marked,  the  affection  receives 
the  name  of  equino-varus.  The  inversion 
of  the  front  part  of  the  foot  is  due  to  con- 
traction of  the  tibialis  anticus,  tibialis  pos- 


Talipes  varus.  (Ferousso.n.) 


Varus  shoe,  with  jointed  sole-plate. 


ticus,  flexor  longus  digitorum,  and  occasionally  the  flexor  and  extensor 
longus  pollicis,  the  plantar  fascia  and  flexor  brevis  digitorum  being  also 
sometimes  more  tense  than  in  the  normal  state. 


1  I  believe  this  to  be  the  best  plan  when  the  surgeon  can  watch  the  application  of 
the  apparatus  during  the  whole  course  of  after-treatment ;  but  when  this  is  impossible, 
I  have  of  late  years  found  it  more  satisfactory  to  restore  the  foot  at  once  to  the  nor- 
mal position,  and  then  apply  a  plaster-of-Paris  bandage.  The  shoe  can  be  adjusted 
a  week  or  ten  days  subsequently,  when  there  will  be  but  little  tendency  to  recon- 
tr  action. 
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The  tveatment  of  this  form  of  club-foot  is  best  divided  into  two  stages, 
the  inversion  of  the  front  of  the  foot  being  remedied  during  the  first,  and 
the  elevation  of  the  heel  during  the  second,  stage;  in  other  words,  the 
case  is  first  to  be  converted  into  one  of  simple  talipes  equinus,  and  then 
treated  as  was  directed  in  speaking  of  that  form  of  the  affection.  In  some 
very  slight  cases  of  congenital  varus,  the  deformity  can  be  remedied  by 
simple  manipulation  and  friction  repeated  several  times  a  day,  but  in  cases 
of  ordinary  severity,  tenotomy  should  be  resorted  to,  the  best  age  for  the 
operation  Ijcing  probably  between  the  second  and  third  months  of  life.  The 
tendons  to  be  divided  in  the  Jirst  stage  of  treatment,  are  those  of  the  tibialis 
anticus  and  posticus,  with  sometimes  that  of  the  flexor  longus  digitorum, 
and  the  plantar  fa.scia.  Buchanan,  of  Glasgow,  advocates  division  of  the 
muscular  substance  of  the  abductor  poUicis,  while  R.  W.  Parker  recom- 
mends subcutaneous  section  of  the  inner  tarsal  ligaments,  and  especially  of 
the  astragalo-scaphoid.  The  tibialis  anticus  tendon  deviates  from  its  normal 
direction,  curving  downwards  and  backwards  across  the  inner  malleolus, 
while  the  posterior  tibial  tendon  passes  from  behind  the  inner  ankle  directly 
downwards,  or  even  with  a  slight  backward  obliquity.  In  dividing  the 
latter  tendon,  there  is  some  risk  of  wounding  the  posterior  tibial  artery; 
hence  it  is  well  to  adopt  Tamplin's  suggestion  of  making  a  preliminary 
puncture,  and  then  using  a  blunt-pointed  tenotome.  Should  the  vessel  be 
wounded,  it  should  be  cut  completely  across,  and  a  firm  compress  and 
bandage  then  instantly  applied.  If  a  traumatic  aneurism  form,  it  may  be 
treated  by  compression,  by  injection  of  the  perchloride  of  iron,  or  b}"  the 
"old  operation."  Similar  treatment  would  be  required  if  the  internal 
plantar  artery  should  be  wounded  in  dividing  the  plantar  fascia.  After 
tenotomy,  the  inversion  of  varus  may  be  slowly  overcome  by  bandaging 
the  limb  to  a  straight  external  splint,  or  b}^  the  use  of  a  "varus  shoe," 
provided  with  a  joint  in  the  sole-plate  for  effecting  eversion  (Fig.  364). 
The  second  stage  of  treatment  consists  in  dividing  the  tendo  Aehiliis,  and 
in  subsequently  bringing  down  the  heel,  as  in  a  case  of  simple  talipes 
equinus.  The  time  requii'ed  for  the  cure  of  talipes  varus  varies  from  two 
months  to  a  year,  according  to  the  age  of  the  patient  and  the  severity  of 
the  afi'ection. 

Excision  of  the  Tarsal  Bones  for  Talipes  Varus. — Excision  of  the 
cuboid  bone,  suggested  by  Dr.  Little  and  first  practised  by  Mr.  Soll}^  in  a 
case  of  talipes  varus  in  an  adult,  has  been  lately  revived  with  good  result 
in  several  cases  by  Mr.  R.  Davy,  and  the  same  surgeon,  as  well  as  Bryant, 
J.  F.  West,  W.  H.  Bennett,  Konig,  and  Rose  has  further  extended  the 
operation  to  removal  of  a  wedge-shaped  portion  of  the  tarsus.'  I  adopted 
this  plan  with  success  in  a  case  of  inveterate  varus  of  both  feet  sent  to  me 
by  Dr.  A.  Sydney  Roberts  (Fig.  305),  but  in  another  case  (Fig.  366),  in 
which  I  tried  it,  acute  gangrene  occurred,  requiring  amputation  and  followed 
by  death.  Davies-Colley  has,  in  a  case  of  varus,  excised  the  cuboid,  with 
portions  of  the  astragalus,  calcis,  scaphoid,  cuneiforms,  and  outer  metatar- 
sals; while  Lund,  of  Manchester,  has  in  a  similar  case  successfully  excised 
the  astragalus  on  both  sides.  Ogston  excises  the  astragalo-scaphoid  joint. 
Mason,  of  New  York,  excised  the  astragalus  and  external  malleolus  for 
equino-varus,  but  sloughing  and  hemorrhage  followed,  and  amputation  was 
performed  with  a  fatal  result.  The  a^stragalus  has  also  been  excised  for 
club-foot  (successfully)  by  Verebeiyi,  Stokes,  Margary,  RaflFa,  and  Boeckel, 
and  the  cuboid  (also  successfully)  by  Poinset.    Gross,  of  Nancy,  recom- 

i  Davy  reports  22  operations  of  this  kind  upon  18  patients,  with  only  one  death. 
44 
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ResTilt  of  cuneiform  excision  of  tarsus 
(both  sides),  for  talipes  varus.  (From  a 
patient  in  tlie  University  Hospital.) 


Inveterate  varus.    (From  a  patient  in  the 
University  Hospital.) 


mends  that  the  head  of  the  calcaneuni  should  be  removed  as  well  as  the 
astragalus. 

3.  Talipes  calcaneus  (Fig.  367)  is  very  rare  as  a  congenital  aifection, 
though  as  a  non-congenital  disease,  resulting  from  infantile  paralysis  (par- 
ticularly in  combination  with  talipes  valgus),  it  is,  according  to  Adams, 
comparatively  common.  This  form  of  club-foot  depends  upon  contraction 
of  the  muscles  of  the  front  and  outer  part  of  the  leg,  the  deformity,  which 


Fig.  367. 


Fig.  368. 


Ac/^uircel 

(Bryant.) 

is  the  reverse  of  talipes  equinus, 
causing  the  patient  to  walk  on  the 
heel.  In  slight  cases  of  the  congeni- 
tal variety,  a  spontaneous  cure  may 
be  effected  by  the  simple  process  of 
walking,  but  in  most  instances 
tenotomy  will  be  required,  the  ten- 
dons to  be  divided  being  those  of 


Talipes  valgus.  (Tirrie.) 


the  tibialis  anticus,  extensor  communis  digitorum,  extensor  proprius  pol- 
licis,  and  peroneus  tertius.  The  after-treatment  consists  in  the  applica- 
tion of  an  apparatus  provided  with  an  elastic  spiral  spring  at  the  heel,  to 
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supplement  the  action  of  the  tendo  Achillis.  Mr.  Willett  recommends 
resection  and  "splicing"  of  the  latter  tendon,  and  reports  three  cases  in 
which  this  operation  was  advantageously  resorted  to,  as  it  has  been  also 
in  four  cases  recorded  b}'^  Mr.  Walsham.  This  form  of  talipes  is  occasion- 
ally combined  with  varus,  constituting  calcaneo-varus. 

4.  Talipes  Valgus,  flat-foot,  or  splay-foot,  is  rare  as  a  congenital,  but 
sufficiently  common  as  an  accpiired,  affection.  The  deformity  is  here  the 
reverse  of  that  seen  in  varus,  the  sole  being  flattened,  the  arch  of  the  instep 
obliterated,  and  the  foot  everted.  In  severe  cases,  the  heel  is  commonly 
depressed  as  well,  constituting  calcaneo-valgus  ;  or,  on  the  other  hand,  the 
heel  may  be  elevated,  constituting  equino-valgvs.  Congenital  cases  of 
talipes  valgus  may  often  be  cured  by  simple  manipulation,  or  by  bandaging 
the  foot  to  an  inside  splint  with  a  wedge-shaped  pad,  as  in  Dupuytren's 
mode  of  treating  fractured  fibula.  In  other  instances,  tenotomy  will  be 
required,  the  parts  to  be  divided  being  the  tendons  of  the  peroneus  longus 
and  brevis,  extensor  longus  digitorum,  and  peroneus  tertius,  with  some- 
times the  tendo  Achillis,  or  even  the  tendons  of  the  tibialis  anticus  and 
extensor  pollicis.  The  two  first-named  tendons  may  be  divided  about  an 
inch  above  the  external  malleolus,  the  tendo  Achillis  an  inch  above  its  in- 
sertion, as  in  pes  equinus,  and  the  other  tendons  in  front  of  the  ankle-joint. 
The  after-treatment  consists  in  applying  an  apparatus  to  produce  gradual 
inversion,  with  a  pad  to  restore  the  arch  of  the  foot.  Mr.  Ogston,  in  in- 
veterate cases,  resects  the  astragalo-scaphoid  joint,  so  as  to  restore  the  arch 
of  the  foot,  and  fastens  the  parts  together  with  pegs  of  ivory. 

Weak  Ankles,  which  often  precede  the  development  of  acquired  talipes 
valgus,  should  be  treated  by  attention  to  the  hygienic  surroundings  of  the 
patient,  and  by  the  use  of  friction  and  the  salt  douche,  with,  if  necessary, 
an  elastic  bandage,  or  light,  metallic,  lateral  supports. 

On  the  Treatment  of  Chib-foot  without  Dividing  Tendons. — Mr.  Bar- 
well  opposes  the  practice  of  tenotomy,  in  the  treatment  of  talipes,  on  the 
ground  that  the  affection  is  always  the  result  of  paralysis,  and  that  divided 
tendons  seldom  reunite.  He  r(>commends  instead,  the  emplo^-ment  of  an 
apparatus  in  which  elastic  cords  supplement  the  paralyzed  muscles,  and 
counteract  the  action  of  those  which  are  contracted.  Without  entering  into 
any  discussion  of  Mr.  Barwell's  theoretic  views  (which  are  opposed  to  those 
of  the  leading  authorities  on  the  subject  of  club-foot),  it  will  be  sufficient 
to  say  that,  while  the  ingenious  mode  of  treatment  which  he  advocates  may 
undoubtedly  effect  a  cure  in  mild  cases,  it  will,  as  undoubtedly,  fail  in  many 
of  those  which  are  more  severe;  and  even  in  the  slight  cases,  tenotomy 
(which  has  not  been  proved  to  do  any  harm)  certainly  abbreviates  the  time 
required  for  treatment.  Indeed,  we  may  safely  say,  in  the  words  of  Mr. 
Adams,  that  the  successful  treatment  of  club-foot  demands,  in  most  cases, 
"  a  judicious  coml)ination  of  operative,  mechanical,  and  physiological 
means."  The  chief  advocate  of  Mr.  Barwell's  views,  in  this  country,  is 
Prof.  Sayre,  of  New  York,  who  is  however  too  judicious  a  surgeon  to  re- 
commend Barwell's  plan  as  an  exclusive  mode  of  treatment.  Prof.  Sayre's 
rule  for  determining  whether  or  not  a  tendon  should  be  divided,  is  to  anaes- 
thetize the  patient  and  then,  having  put  the  parts  on  the  stretch,  to  press 
with  the  finger  or  thumb  on  the  stretched  tendon ;  if  this  pressure  pro- 
duces reflex  contractions,  tenotomy  is  required 

Dr.  Newton  M.  Shaffer,  of  New  York,  has  devised  an  ingenious  appa- 
ratus for  applying  traction  to  the  anterior  part  of  the  foot,  and  thus  aiding 
in  unfolding  the  tarsal  arch  ;  Dr.  J.  C.  Hutchison  and  Mr.  H.  A.  Reeves 
recommend  the  use  of  plaster-of-Paris  bandages  in  the  after-treatment  of 
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club-foot,  and  I  have  myself  frequently  followed  this  plan  with  good  results 
in  cases  in  which  the  patients  Avere  not  going  to  remain  under  my  constant 
supervision.    (See  note,  page  688.) 

Contraction  of  a  Toe,  usually  the  second,  is  commonly  due  to  a  tense 
state  of  the  digital  prolongation  of  the  plantar  fascia,  and  requires  division 
of  the  offending  structure;  the  operation  should  be  done  subcutaneously, 
opposite  the  base  of  the  second  phalanx,  the  toe  being  then  straightened, 
and  secured  to  a  small  pasteboard  or  wooden  splint.  If  the  deformity  recur, 
amputation  may  be  resorted  to.  According  to  Nunn,  some  cases  of  con- 
tracted toe  (hammer  toe)  are  of  spinal  origin. 

Contraction  of  the  great  toe,  sometimes  called  HaJlvx  valgus,  has  already 
been  referred  to  in  speaking  of  bunion  (p.  549).  Mr.  Barker  has  success- 
fully treated  this  deformity  by  simple  osteotomy  of  the  first  metatarsal. 


CHAPTER  XXXIV. 

DISEASES  OF  THE  HEAD  AND  SPINE. 

Diseases  of  the  Head. 

Tumors  of  the  Scalp. — The  most  common  forms  of  tumor  met  with 

in  the  scalp  are  the  cutaneous  proliferous  cyst  and  the  vascular  or  erectile 
tumor,  though  fatty  and  fbi^ous  growths  have  also  been  occasionally  seen 
in  this  situation  The  treatment  of  these  affections  has  been  sufficiently 
discussed  in  other  parts  of  the  volume. 

Tumors  of  the  Skull  Bony,  cartilaginous,  myeloid,  and  cancerous 

growths  are  met  with  in  the  cranial  walls,  the  latter  form  of  disease  con- 
stituting the  affection  sometimes  described  as  Fungus  of  the  Skull.  Sur- 
gical interference  is  rarely  admissible  in  this  serious  condition,  though  a 
case  is  referred  to  by  Erichsen,  in  which  such  a  growth  was  successfully 
removed  by  B.  Phillips. 

Fungus  of  the  Dura  Mater  Under  this  name  is  commonly 

described  a  tumor  which,  beginning  without  any  obvious  cause,  makes  its 
appearance  on  the  top  or  side  of  the  head,  or  in  the  temporal  region,  form- 
ing a  .semi-fluctuating  mass,  sometimes  crackling  on  pressure,  pulsating, 
attended  with  much  pain,  and  accompanied  with  various  cerebral  symp- 
toms, such  as  double-vision,  deafness,  convulsions,  and,  in  the  later  stages, 
coma  and  paralysis.  The  tumor,  as  it  increases,  becomes  softer  and  more 
prominent,  a  distinct  margin  of  bone  being  often  felt  surrounding  the 
morbid  growth,  indicating  the  occurrence  of  erosion  of  the  skull.  The 
pathology  of  this  serious  affection,  which  was  first  clearly  described  by 
Louis,  has  been  recenth^  investigated  by  Mr.  Lawson  Tait,  who  concludes, 
from  the  dissection  of  a  case  which  came  under  his  own  observation,  as 
well  as  from  the  recorded  histories  of  other  instances  of  the  disease,  that 
the  so-called  fnngus  of  the  dura  mater  is  really  an  affection  of  the  skull,  origi- 
nating in  the  layers  of  osteal  cells,  and,  clinically  speaking,  of  a  malignant 
character.  The  disease  may  originate  either  beneath  the  pericranium 
(outside  the  skull),  or  between  the  cranial  wall  and  the  dura  mater,  or,  as 
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happened  in  Mr.  Tait's  own  case,  in  both  situations  simultaneously,  the 
skull  thus  undergoing- erosion  on  both  sides,  until  the  masses  meet  and 
amalgamate,  when  pulsation  is  dev^eloped. 

The  Diagnosis  from  vascular  tumor  of  the  scalp,  which  is  the  only  dis- 
ease with  which  the  affection  is  likely  to  be  confounded,  may  be  made  by 
observing  that  the  growth  cannot  be  moved  laterally  upon  the  skull,  and 
(in  cases  in  which  the  bone  is  perforated)  can  be  often  partially  reduced 
within  the  cranial  cavity.  The  existence  of  optic  neuritis  is  regarded  by 
Dr.  Drummond  as  pathognomonic.  A  fungus  of  the  dura  mater  has  been 
punctured  under  the  impression  that  it  was  an  abscess,  but  such  a  mistake 
could  scarcely  arise  except  through  carelessness. 

The  Treatment  of  this  affection  is  extremely  unsatisfactory;  Louis 
recommends  that  the  growth  should  be  excised, "or  otherwise  extirpated, 
after  removing  as  much  of  the  skull  as  may  be  neces.sary  with  the  trephine' 
but  the  case  which  he  gives  of  recovery  after  this  severe  treatment,  seems! 
as  justly  remarked  by  Holmes,  to  have  been  really  one  of  simple  caries 
with  underlying  exuberant  granulations.  Any  partial  operation,  in  view  of 
the  malignant  character  of  the  affection,  would  be  worse  than  useless,  while 
complete  extirpation  would,  in  all  probability,  but  hasten  the  fatal  issue. 

Fungus  of  the  Brain,  or  Hernia  Cerebri,  has  been  sufficiently  alluded 
to  in  a  previous  portion  of  this  work.    (See  page  334.) 

A  Gliomatous  Tumor  of  the  Brain  has  been  excised  by  Mr.  God- 
lee  in  a  case  under  the  care  of  Dr.  Hughes  Bennett.  The  position  of 
the  growth  was  determined  by  "  cerebral  localization,"  and  the  mass  was 
removed  from  beneath  the  gray  matter  of  the  upper  part  of  the  ascending 
frontal  convolution.  The  patient  died  from  meningitis  on  the  thirty-eighth 
day.  Two  cases  of  removal  of  tumors  from  the  brain  are  also  attributed 
to  Mace  wen,  of  Glasgow. 

Encephalocele,  Meningocele,  etc — These  are  the  names  given  to 
congenital  tumors,  consisting  of  a  protrusion  through  a  suture,  or  part  of 
the  skull  which  in  foetal  life  is  membranous,  of  portions  of  the  cranial  con- 
tents. The  meningocele  contains  merely  a  bag  of  cerebral  membranes  with 
subarachnoid  fluid,  while  the  encephalocele  contains  a  portion  of  brain- 
substance  as  well.  Hydr encephalocele,  as  the  term  is  used  by  Prescott 
Hewett,  is  an  encephalocele  complicated  by  the  protrusion  of  one  of  the 
ventricles  fdled  with  fluid.  These  malformations  usually,  but  not  invariably, 
occupy  the  occipital  region,  protruding  a  little  behind  the  situation  of  the 
foramen  magnum;  they  are  usually  solitary,  but  occasionally  multiple, 
varying  in  size  from  that  of  a  pea  to  that  of  the  head  itself,  and  compli- 
cated with  internal  hydrocephalus.  The  sac  of  a  meningocele  may  be 
single  or  multilocular,  and  the  contained  fluid  may  be  clear  like  that  of  a 
hydrocele,  or  may  be  dark  from  the  admixture  of  blood.  If  the  tumor  be 
sessile,  it  may  be  wholly  or  partially  reducible  by  pressure,  such  reduction 
being  followed  by  symptoms  of  cerebral  compression ;  the  tumor  swells  up 
and  becomes  tense  when  the  child  cries,  and  sometimes  partakes  of  the 
motions  of  the  brain.  The  affection  is  occasionally  complicated  with  nsevus, 
and  not  unfrequently  with  other  congenital  malformations. 

The  Diagnosis  from  cong(!nital  cystic  tumor,  when  the  meningocele  is 
sessile,  is  sometimes  very  difficult,  but  in  most  cases  may  be  made  by 
observing  the  situation  of  the  malformation,  its  variations  of  tension,  and 
the  fact  that  it  is  not  movable  upon  the  skull ;  if,  however,  the  communica- 
tion with  the  cranial  cravity  be  very  small,  the  diagnosis  may  be  quite 
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impossible.  The  affection  is  also  liable  to  be  confounded  with  erectile 
tumors  of  the  scalp,  and,  indeed,  as  already  mentioned,  the  two  diseases 
may  coexist. 

The  Prognosis  is  unfavorable,  the  large  majority  of  these  cases  terminat- 
ing fatally  during  infancy,  though  occasionally  patients  thus  affected  have 
survived  to  adult  life.  Death  is  usually  preceded  by  convulsions,  due  to 
cerebral  pressure,  but  in  some  cases  ulceration  or  rupture  occurs,  when 
inflammation  of  the  sac  and  general  spinal  meningitis  are  the  immediate 
precursors  of  the  fatal  issue. 

The  Treatment  in  most  cases  should  (according  to  Holmes  who  has 
devoted  special  attention  to  the  subject)  be  limited  to  affording  support  and 
making  gentle  pressure,  by  means  of  a  gutta-percha  cap  lined  with  cotton 
wadding;  and  in  cases  evidently  complicated  with  general  hydrocephalus, 
nothing  further  is  admissible;  compression  with  a  plate  of  sheet-lead  proved 
successful  in  a  case  recorded  by  Dr.  W.  S.  Hill,  of  Maine.  If  the  tumor 
be  rapidly  increasing,  without  general  symptoms,  repeated  tappings  may 
be  resorted  to,  with  precautions  against  the  entrance  of  air ;  the  aspirator 
has  been  thus  successfully  employed  by  J.  F.  West.  In  cases  of  menin- 
gocele, if  pedunculated,  iodine  injections  may  be  tried  with  some  hope  of 
benefit,  and  Noble  Smith  has  reported  a  case  cured  in  this  way  by  employing 
the  iodo-glycerine  solution  used  for  spina  bifida  by  Dr.  Morton,  of  Glasgow, 
and  injecting  it  outside  of  hut  close  to  the  sac.  Strangulation  with  the 
elastic  ligature  proved  successful  in  a  case  recorded  by  Lazzari.  Finally, 
if  there  be  reason  to  believe  that,  as  sometimes  happens,,  the  communication 
with  the  cranial  cavity  has  become  obliterated,  the  tumor  may  be  excised; 
or  even  if  a  communication  persist,  the  operation  may  be  occasionally 
justifiable,  the  pedicle  of  the  tumor  in  such  a  case  being  first  compressed 
b}^  means  of  a  clamp,  which  should  be  allowed  to  remain  for  twenty-four 
hours.  Mr.  Marshall  has  recently  reported  a  case  treated  (unsuccessfully) 
in  this  way.  A  very  remarkable  case  was  reported  a  few  3^ears  ago  l3y 
Dr.  Daniel  Lcasure,  of  Allegheny  City,  Pa.,  in  which  a  meningocele  (or, 
as  the  author  termed  it,  hydrencephalocele)  was  said  to  have  been  radically 
and  permanently  cured  by  evacuating  the  contents  of  the  sac,  and  invagi- 
nating  its  integuments,  so  as  to  pluu-  the  cranial  aperture — very  much  as 
is  done  with  the  scrotal  tissues  in  Wutzer's  operation  for  the  radical  cure 
of  hernia. 

Paracentesis  Capitis — The  operation  of  tapping  the  head  is  occa- 
sionally required  in  cases  of  acute,  or  even  of  chronic,  hydrocephalus  (an 
affection  which,  except  when  the  question  of  an  operation  arises,  comes 
under  the  care  of  the  physician  rather  than  of  the  surgeon),  when  death 
seems  imminent  from  the  intra-cranial  pressure  exercised  by  the  accumu- 
lated fluid.  The  relief  afforded  by  paracentesis,  under  these  circumstances, 
can  scarcely  be  expected  to  be  permanent,  particularly  in  congenital  cases, 
in  which  there  is  usually  malformation  of  the  brain.  \Still,  the  operation  is 
not,  even  in  these  instances,  likely  to  add  much  to  the  gravity  of  the  situa- 
tion, while  in  the  non-congenital  cases  it  has  unquestionably  been  occasion- 
ally productive  of  much  benefit  An  aspirating  tube  or  very  delicate  trocar 
is  to  be  employed,  being  introduced  through  the  anterior  fontanelle,  as  far 
as  possible  from  the  median  line  (so  as  to  avoid  wounding  the  longitudinal 
sinus),  or,  in  cases  of  internal  hydrocephalus,  through  the  coronal  suture 
on  either  side,  midway  between  the  anterior  and  sphenoid  fontanelles,  the 
point  being  then  directed  inwards  and  backwards  so  as  to  penetrate  the 
lateral  ventricle.  A  small  quantity  only  (about  two  fluidounces)  of  fluid 
should  be  evacuated,  the  sides  of  the  skull  being  compressed  during  the 
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operation  by  the  hands  of  an  assistant.  As  soon  as  the  instrument  has 
been  withdrawn,  the  puncture  should  be  closed  with  an  adhesive  strip,  and 
an  elastic,  perforated,  India-rubber  cap  (as  advised  by  Holmes)  ti,i,rhtly 
drawn  over  the  head,  so  as  to  support  the  skull  and  prevent  syncope.  If 


Fig.  369. 


Chronic  hydrocephalus.    (From  a  patieut  iu  the  Childrea's  Hospital.) 

no  bad  results  follow  the  operation,  it  may  be  repeated  at  another  point, 
after  a  few  weeks'  interval.  Injections  of  iodine  have  been  practised  in 
these  cases,  and  in  some  instances  with  alleged  benefit,  but  the  only  case 
in  which  I  have  seen  this  mode  of  treatment  tried  terminated  fatally  in  less 
than  forty-eight  hours. 

Diseases  of  the  Spine. 

Spina  Bifida  (Hydrorachis). — This  is  a  congenital  malformation, 
which  consists  in  a  deficiency  of  the  spinous  processes  and  laminaj  of  one 
or  more  vertebraa,'  allowing  the  protrusion  of  the  spinal  membranes,  which 
form  a  tumor  containing  cerebro-spinal  fluid  and  usually  some  of  the 
spinal  nerves,  or  even  a  part  of  the  spinal  cord  itself.'^  Spina  bifida  in  the 
cervico-dorsal  region,  however,  according  to  Giraldes,  contains  no  nervous 
filaments,  and  I  was  told  by  Dr.  J.  B.  S.  Jackson,  of  Boston,  that  in  nu- 
merous dissections  of  spinie  bifidae,  he  had  invariably  found  the  cord  itself 
to  terminate  above  the  upper  margin  of  the  tumor.  Hydrorachis  may 
occupy  any  portion  of  the  vertebral  column,  though  most  frequent  in  the 
lumbar  and  sacral  regions ;  may  be  single  or  multiple ;  is  usually  of  an 
oval  shape ;  and  varies  in  size  from  that  of  a  walnut  to  that  of  a  child's 

•  In  rare  cases  observed  by  Emmet,  Thomas,  and  others,  spina  bifida  has  affected 
the  anterior  part  of  the  vertebral  column. 

2  The  Committee  of  the  London  Clinical  Society  gives  the  proportion  of  cases  in 
which  the  cord  is  involved  as  95  per  cent. 
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head.  It  may  be  sessile  or  pedunculated,  sometimes  lobulated,  and  is 
usually  eovered  by  a  skin  of  more  or  less  normal  character,  though  in 

some  instances  there  is  no  cutaneous  in- 
vestment, the  sac-wall  being-  constituted  of 
the  spinal  dura  mater  itself,  in  which  case 
ulceration  is  apt  to  occur.  The  tumor  is 
tense  and  elastic  when  the  child  is  in  the 
upright  position  and  during  the  action  of 
expiration,  becoming  softer  during  inspi- 
ration and  when  the  child  is  laid  on  its 
face.  Fluctuation  is  sometimes  observed, 
and  partial  reduction  may  be  often  effected 
by  pressure — the  bony  aperture  through 
which  the  protrusion  has  taken  place  being 
then  perceptible  to  the  touch.  Spina  bifida 
often  coexists  with  other  deformities,  and 
is  frequentl}^  complicated  with  hydrocepha- 
lus. Death  usually  occurs  within  a  short 
time  of  birth,  from  convulsions  or  spinal 
meningitis,  though  occasionall)'^  life  is  pro- 
longed to  adult  age  (74  years  in  a  case  ob- 
served by  Callender),  and  in  some  rare  in- 
stances, as  in  one  recently  recorded  by  Mr. 
Lithgow,  it  would  appear  that  a  spontane- 
ous cure  has  been  effected  by  the  channel 
of  communication  with  the  cavity  of  the 
spinal  membranes  becoming  obliterated. 
The  treatment  of  this  afi'ection  is  usually  not  very  satisfactory  ;  if  the 
tumor  be  not  rapidly  increasing  in  size,  the  surgeon  should  content  himself 
with  applying  equable  support,  with  perhaps  aW^ht  pressure,  by  means  of 
a  well-padded  leather  or  gutta-percha  cap,  or  an  air  pad ;  if  the  skin  be 
not  irritable,  the  tumor  may  be  painted  with  collodion,  thus  taking  advan- 
tage of  the  contractile  properties  of  that  substance.  If  the  child  be  other- 
wise healthy,  and  life  seem  to  be  endangered  by  the  ra])id  growth  of  the 
tumor  (threatening  ulceration  and  rupture,  or  inducing  convulsions  or 
parah^sis),  paracentesis  may  be  tried  ;  the  sac  is  tapped  with  an  aspirator 
or  a  small  trocar  at  a  distance  from  the  median  line  (in  which  position  the 
nerve-structures  are  most  likely  to  be  placed),  a  few  drachms  of  fluid  being 
evacuated,  and  the  wound  then  instantly  closed,  and  pi'essui'e  reapplied. 
If  these  means  fail,  and  the  tumor  be  pedunculated,  a  small  quantity  of  a 
solution  of  iodine  may  be  cautiously  injected,  a  plan  Avhich,  with  various 
modifications,  has  been  successfully  employed  by  Brainard,  of  Chicago, 
Telpeau,  J.  Morton,  Watt,  Bate,  Ewart,  Lobker,  and  other  surgeons. 
Woltering,  however,  records  a  case  in  which  death  within  half  an  hour 
followed  its  employment.  According  to  Morton,  the  iodine  treatment  is 
not  applicable  in  cases  accompanied  by  paralysis.  The  formula  recom- 
mended by  this  surgeon  is  iodine,  10  grains-^  iodide  of  potassium,  30 
grains  ;  glycerine,  1  fluidounce.  Of  29  cases  treated  in  this  way  up  to 
1881,  23  are  said  to  have  terminated  successfully.  Ligation  and  excision 
have  been  occasionally  resorted  to,  and  each  has  proved  successful  in  a 
few  instances,  but,  in  most  cases,  has  but  served  to  hasten  death.  Mayo 
Robson,  Atkinson,  and  Jessop  have  successfully  employed  excision,  with 
separate  suture  of  the  sac  and  of  the  integuments.  The  use  of  the  elastic 
ligature,  with  or  without  paracentesis,  has  been  employed  by  Laroycnne, 
Ball,  Colognese,  Baldossare,  and  Mouchet,  6  cases  collected  by  the  last- 
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named  surgeon  having  givon  3  recoveries  and  3  deaths.  It  is  best  adapted 
to  cases  in  the  cervical  and  dorsal  regions,  as  in  these  no  nerve-elements 
are  involved.  Excision,  supplemented  by  the  transplantation  of  a  strip 
of  2^<^''^iosteiim  from  a  rabbit,  has  been  successfully  resorted  to  by  Mr. 
Mayo  Robson,  and  by  Dr.  R.  T.  Hayes,  of  Rochester,  N.  Y. 

False  Spina  Bifida. — Under  this  name  are  included  three  distinct  con- 
ditions, viz:  (1)  a  true  spina  bifida,  the  connection  of  vi^hich  with  the 
spinal  membranes  has  become  obliterated ;  (2)  a  congenital  tumor,  cystic 
or  fatty,  which  originates  within  the  spinal  canal  and  protrudes  through 
an  aperture  due  to  a  deficiency  in  the  vertebral  lamiuce ;  and  (3)  a  tumor 
containing  foetal  remains,  constituting  the  malformation  properly  described 
as  included  foetation.  If  the  sui'geon  can  satisfy  himself  by  careful  and 
repeated  examination,  that,  in  a  case  of  this  kind,  there  is  really  no  com- 
munication with  cither  the  cavity  of  the  spinal  meninges,  or  with  the  pelvic 
or  other  internal  viscera,  an  operation  for  the  relief  of  the  deformity  may 
be  properly  resorted  to ;  if  the  tumor  were  evidently  cystic,  iodine  injec- 
tion would  be  the  proper  remedy,  but  under  other  circumstances  excision 
would  be  preferable.^ 

Congenital  Cystic  Tumors,  unconnected  with  the  spine,  but  occupying 
the  median  line  of  the  back,  may  closely  simulate  cases  of  spina  bifida,  bat, 
as  pointed  out  by  T.  Smith,  may  sometimes  be  distinguished  by  feeling  the 
line  of  spinous  processes  beneath  the  cyst ;  the  diagnosis  might  further  be 
aided  by  an  analysis  of  the  contained  fluid,  which  in  some  cases  of  spina 
bifida  has  been  found  to  contain  a  substance  resembling  grape-sugar.  • 

Antero-posterior  Curvature  of  the  Spine  (Disease  of  the  Spine, 
Potfs  Disease). — This  disease  usually  originates  in  osteitis  of  the  bodies 
of  the  vertebrae,  though  occasionally  it  would  appear  that  the  disease  began 
in  the  intervertebral  fibro-cartilages.  In  some  instances — and  in  these  the 
prognosis  is  least  unfavorable — the  case  is  one  of  ordinary  osteitis ;  but  in 
most  cases  there  is  evidence  of  the  existence  of  scrofula,  or  even  of  the 
deposit  of  tubercle.  Spine-disease  occurs  chiefly  in  children  and  in  young 
adults,  and  is  perhaps  rather  more  frequent  in  boys  than  in  girls.  Occa- 
sionally a  fall  or  a  blow  is  referred  to  as  the  exciting  cause  of  the  affection, 
but  in  most  instances  no  explanation  of  its  origin  can  be  given.  Any  part 
of  the  vertebral  column  may  be  the  seat  of  the  disease,  which  is,  however, 
most  common  in  the  dorsal  region.  The  bodies  of  several  vertebrae  are 
usually  simultaneously  affected,  becoming  softened  and  disintegrated,  and 
leading  to  disorganization  of  the  intervertebral  fibro-cartilages — the  super- 
incumbent weight  of  the  head  and  upper  part  of  the  body  eventually  giving 
rise  to  the  posterior  angular  deformity  which  is  characteristic  of  the  fully 
developed  affection.  In  most  cases  the  osseous  change  runs  on  to  caries 
(whence  the  disease  is  frequently  spoken  of  as  caries  of  the  vertebrae), 
abscess  forming  as  a  consequence,  and  the  pus  usually  making  its  way  to 
the  surface,  either  in  the  loin  or  by  descending  in  the  course  of  the  psoas 
muscle;  in  other  cases,  however,  the  pus,  for  a  time  at  least,  becomes  con- 
crete and  obsolete,  rendering  the  spine  a  favorite  situation  of  the  residual 
abscess  (see  page  412).  In  a  few  instances  the  disease  runs  its  course 
without  any  evidence  of  pus-formation  whatever,  the  pathological  change 
in  these  causes,  therefore,  being  more  properly  designated  as  interstitial 
absorption  than  as  caries  (see  page  613). 

1  See,  upon  this  subject,  Holmes's  Surgical  Treatment  of  Children's  Diseases,  pp. 
90-93. 
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Although,  in  the  course  of  the  disease,  the  spinal  canal  may  be  bent  to 
a  right  angle,  it  is  very  seldom  that  the  spinal  cord  is  pressed  upon  or 
otherwise  injured.  This  is  evidently  owing  to  the  gradual  nature  of  the 
change,  which  allows  the  cord  to  accommodate  itself  to  its  altered  circum- 


FiG.  371.  Fig.  372. 


Autero-posterior  curvature  of  spine.    (Liston.)  Caries  of  the  vertebrae.  (Listox.) 

stances ;  and  to  the  occurrence  of  anchylosis,  which  prevents  injurious 
motion.  Anchylosis  is  indeed  the  process  by  which  nature  effects  a  cure 
in  these  cases.  It  frequently  goes  on  pari  2^o,ssu  with  the  disintegrating 
changes,  arches  of  new  bone  being  thrown  across  from  one  vertebra  to 
another,  and  the  same  specimen  exhibiting  at  once  caries,  meduUization, 
and  eburnation  in  different  parts.  In  cases  in  which  anchylosis  is  deficient 
(as  may  happen  when  the  angular  projection  is  not  marked,  the  diseased 
vertebral  bodies  being  then  separated  and  prevented  from  coalescing), 
spinal  meningitis  may  occur,  leading  to  secondary  changes  in  the  cord, 
and  to  consequent  paralysis ;  while  in  the  cervical  region,  where  the  ver- 
tebral column  has  a  considerable  range  of  motion,  consecutive  fracture  or 
dislocation  may  take  place,  and,  by  compressing  or  bruising  the  cord,  lead 
to  a  rapidly  fatal  issue. 

Symptoms. — The  early  symptoms  of  spine-disease,  particularly  in  chil- 
dren, are  somewhat  equivocal,  consisting  chiefly  in  evidences  of  spinal 
irritation,  such  as  weakness,  numbness,  and  tingling  of  the  lower  extremi- 
ties, a  difficulty  in  standing  or  walking,  with  a  tottering  gait,  and  a  tend- 
ency to  fall  forwards.  The  spinal  column  is  somewhat  stiffened,  the  patient 
moving  it  as  a  whole,  and  thus  being  unable  readily  to  raise  or  turn 
himself  in  bed  without  assistance.  Examination  may  reveal  an  undue 
p)rominence  of  some  of  the  dorsal  spines,  with  perhaps  thickening  of  the 
surrounding  tissues,  and  tenderness  on  pressure.  Pain  may  be  elicited  by 
pressing  on  the  head,  or  by  making  the  patient  jump  from  a  stool  to  the 
floor,  thus  approximating  the  extremities  of  the  vertebral  column.  In 
adults,  pain  is  a  more  constant  symptom,  being  usually  of  a  dull,  rheumatic 
character.    Spasmodic  pain  in  the  abdomen  is,  according  to  Dr.  B.  Lee, 
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an  early  and  characteristic  symptom  of  this  affection.  As  the  disease 
advances,  pat^alysis  may  be  developed,  involvin^^  the  lower  or  upper 
extremities,  according-  to  the  part  of  the  spine  affected.  Incontinence  of 
feces  and  retention  of  urine  sometimes  form  further  disagreeable  complica- 
tions. Abscess  sometimes  occurs  quite  early  in  the  course  of  the  dis- 
ease, and  not  unfrequently  before  the  development  of  angular  deformity. 
Paralysis  and  abscess  are  seldom  met  with  in  the  same  case.  According 
to  Dr.  C.  S.  Bull,  Pott's  disease  is  usually  accompanied  with  dilatation  of 
the  pupils,  and  with  passive  engorgement  of  the  vessels  of  the  retina  and 
optic  disk. 

Diagnosis. — The  diagnosis  in  the  early  stages  is  often  very  difficult ; 
indeed,  it  is  sometimes  quite  impossible  to  distinguish  spine-disease,  partic- 
ularly in  children,  from  iyi.Jiammaiion  of  the  surrounding  ligamentous 
structures,  until  the  milder  course  of  the  latter  affection  reveals  its  true 
nature.  From  neuralgia  of  the  spine,  an  affection  analogous  to  the  hys- 
terical knee-joint,  the  diagnosis  may  be  made  by  observing  the  absence,  in 
the  neuralgic  affection,  of  rigidity  or  other  ph^^sical  evidence  of  disease, 
even  in  cases  of  long  duration.  The  wincing  of  the  patient,  upon  the 
application  of  a  sponge  wrung  out  of  hot  water  to  the  suspected  part  of 
the  spine,  is  looked  upon  by  many  surgeons  as  a  sure  proof  of  the  existence 
of  caries.  According  to  my  experience,  this  test  is  not  to  be  implicitly 
relied  upon  ;  at  least,  I  have  known  it  to  fail  in  cases  in  which  the  de- 
formity and  other  symptoms  left  no  doubt  as  to  the  nature  of  the  case. 
The  diagnosis  from  morbus  coxarius,  and  from  sacro-iliac  disease,  has 
already  been  referred  to.  (See  pages  635  and  639.)  When  the  character- 
istic deformity  appears,  there  is  little  difficulty  in  recognizing  the  nature 
of  the  affection.  This  deformity  consists,  as  already  mentioned,  in  a  pos- 
terior angular  projection  of  the  diseased  vertebrae,  due  to  the  absorption 
or  disappearance  of  their  bodies,  and  the  consequent  subsidence  of  the 
upper  portion  of  the  column.  It  is  distinguished  from  the  antero-posterior 
curvature  of  simple  debility,  by  its  persistence  in  the  prone  position — and 
from  that  of  rickets,  by  its  angular  character.  This  angular  deformity  is 
accompanied,  after  the  occurrence  of  anchylosis,  with  compensatory  for- 
ivard  curvatures  above  and  below ;  the  gilibosity  of  the  spine  is  thus 
thrown  into  a  plane  behind  that  of  the  pelvis,  while  the  head  is  directed 
upwards  and  backwards,  giving  the  peculiar  but  involuntarily  strut  and 
air  of  pride  which  are  so  often  seen  in  hunchbacks.  Occasionally  the  dis- 
placement is  at  first  some\A  hat  lateral,  and  a  hasty  examination  might  then 
give  the  impression  that  the  case  was  one  of  lateral  curvature ;  the  diag- 
nosis may  be  made  by  observing  that  in  true  spine-disease  there  is  no 
axial  rotation  of  the  vertebrae,  such  as  alway^s  exists  in  the  other  affection 
(see  page  678).  When  the  vertebras  involved  are  those  of  the  cervical 
region,  particularly  the  atlas  and  axis,  the  case  may  be  mistaken  for  one 
of  wry-neck.  The  sterno-mastoid  muscles  are,  under  these  circumstances, 
tense  and  prominent,  and  the  neck  stiff;  while  the  patient  often  involun- 
tarily supports  the  head  with  both  hands,  so  as  to  guard  against  sudden 
movements.  The  diagnosis  from  wry-neck  may  be  made  by  noting  the 
localized  tenderness  and  thickening  of  the  spine,  and  the  increase  of  pain 
by  tapping  or  pressing  on  the  head. 

The  diagnosis  of  Abscess  arising  from  Spive-disease  requires  some  atten- 
tion. The  situation  of  the  abscess,  in  these  cases,  varies  with  the  part  of 
the  vertebral  column  which  is  involved.  Thus,  in  disease  of  the  cervical 
vertebrae,  the  pus  may  present  itself  at  the  l)ack  of  the  pharynx,  at  the  side 
of  the  neck  (beneath  the  sterno-mastoid  muscle),  or  more  rarely  in  the 
axilla ;  it  may  even  pass  downwards  into  the  thoracic  cavity.  Abscess 
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from  disease  of  the  upper  doy^sal  vertebrae  commonly  makes  its  way  down- 
wards, along  the  course  of  the  aorta  and  iliac  arteries,  presenting-  itself  in 
the  iliac  fossa  above  Poupart's  ligament,  but  may  gravitate  to  the  back  of 
the  pelvis,  passing  out  through  the  sacro-sciatic  notch  into  the  gluteal 
region,  may  pass  forwards  along  the  ribs,  opening  at  the  side  of  the  trunk, 
or  may  go  directly  backwards,  forming  a  dorsal  or  lumbar  abscess;  finally, 
it  may,  "in  same  rare  cases,  burst  into  the  air-passages  or  gullet.  When 
the  lumbar  and  lower  dorsal  vertebrae  are  affected  (the  most  common 
situation  of  the  disease),  the  abscess  usually  descends  in  the  sheath  of  the 
psoas  muscle,  on  one  or  both  sides,  constituting  the  condition  known  as 
psoas  abscess}  This  generally  points  in  the  front  of  the  thigh  beneath 
Poupart's  ligament,  but  may  burrow  downwards  to  the  ham  or  even  to  the 
ankle.  In  other  cases  the  pus  may  present  itself  in  the  lumbar  region,  in 
the  perineum,  on  the  outer  side  of  the  hip,  in  the  iliac  fossa,  or  in  the  in- 
guinal canal;  or  it  may  even  burst  into  the  bowel  or  bladder.  By  care  and 
attention  it  is  usually  possible  to  determine  whether  an  abscess,  occurring 
in  any  of  these  situations,  be  or  be  not  dependent  upon  disease  of  the  spine. 
It  is,  however,  sometimes  a  matter  of  great  difficulty  to  distinguish  between 
psoas  and  iliac  abscess — the  former  commonly  arising,  as  we  have  seen, 
from  caries  of  the  dorsal  or  lumbar  vertebme,  while  the  latter  originates  in 
the  areolar  tissue  of  the  iliac  fossa,  and  'may  or  may  not  be  connected  with 
disease  of  the  bony  pelvis.  This  difficulty  is  further  increased  by  the  cir- 
cumstance that,  while  spinal  abscess  occasionally  presents  itself,  as  we  have 
seen,  in  the  iliac  region,  an  iliac  abscess  may,  on  the  other  hand,  make  its 
way  into  the  sheath  of  the  psoas  muscle.  Psoas  abscess  is,  however,  com- 
monly a  disease  of  early  life,  points  below  Poupart's  ligament,  is  usually 
attended  with  irritation  and  rigidity  of  the  psoas  muscle,  and  often  makes 
its  appearance  suddenly;  while  iliac  abscess,  on  the  other  hand,  occurs 
almost  exclusively  in  adults,  points  above  Poupart's  ligament,  and  is  gradu- 
ally developed. 

Psoas  and  iliac  abscesses  must  also  be  distinguished  from  inguinal 
aneurism  which  has  become  suddenly  diffused,  from  femoral  hernia,  and 
from  fatty,  ser'ous,  or  hydatid  tumors.  The  diagnosis  from  aneurism  may 
be  made  by  investigating  the  history  of  the  case,  and  by  observing  the 
presence  of  fluctuation  and  the  absence  of  any  bruit  or  other  stethoscopic 
signs.  From  hernia,  the  affection  may  be  distinguished  by  noting-  the 
fluctuating  character  of  the  swelling,  the  absence  of  gurgling  (in  both  dis- 
eases the  swelling  is 'reducible,  and  there  may  be  an  impulse  transmitted 
by  coughing),  and  the  situation  of  the  femoral  vessels,  which  in  hernia  are 
to  the  outside,  and  in  abscess  usually  to  the  inside,  of  the  tumor.  Fatty 
and  other  tumors  may  be  recognized  by  their  not  being-  reducible  within 
the  abdomen,  and,  if  necessary,  by  the  use  of  the  exploring  needle. 

Prognosis. — The  prognosis  of  antero-po.sterior  curvature  of  the  spine  is 
never  favorable  ;  the  best  that  can  be  hoped  for  is  the  occurrence  of  anchy- 
losis, with  a  permanent  angular  deformity.  If  the  spine  retains  its  straight 
position,  fatal  inflammation  of  the  membranes  is  apt  to  occur,  while  if 
abscess  forms,  the  patient  almost  always  perishes  from  exhaustion  or  from 
secondary  visceral  disease.  In  a  case  at  the  Episcopal  Hospital,  some 
years  ago,  a  psoas  abscess  caused  ulceration  of  a  branch  of  the  internal 
iliac  artery,  leading  to  rapid  death  from  hemorrhage. 

Treatment. — In  the  treatment  of  disease  of  the  spine,  rest  of  the  ])art  is 
of  the  utmost  importance:  if  the  cervical  vertebro3  be  affected,  the  head 

'  Psoas  abscess,  however,  according  to  Stanley,  Bryant,  and  others,  sometimes  origi- 
nates independently  of  spinal  disease. 
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must  be  carefully  supported  with  sand-bags  or  other  mechanical  contriv- 
ance, so  as  to  prevent  any  sudden  movement  which  mi<^-ht  cause  death  by 
producing  dislocation.  In  ordinary  cases,  the  patient  may  be  confined  to 
the  horizontal  position  on  a  suitable  couch,  the  prone  being  more  desirable 
than  the  supine  posture.  No  attempt  should  as  a  rule  be  made  either  to 
extend  the  spine  or  to  remove  any  existing  backward  projection,  for  such 
attempts  are  liable  to  do  harm  by  interfering  with  the  occurrence  of  anchy- 
losis; if,  however,  the  part  were  very  painful,  it  might  be  proper  to  give 
a  cautious  trial  to  continuous  double  extension,  as  recommended  by  J. 
Wood.  The  horizontal  position  must  be  rigidly  maintained  for  many 
months,  until  the  surgeon  can  satisfy  himself  indeed  that  bony  union  of 
the  diseased  vertebras  is  well  advanced.  Tonics,  especially  cod-liver  oil, 
may  be  exhibited  with  advantage,  and  the  patient,  if  a  child,  should  be 
daily  carried  into  the  open  air  on  a  couch  or  in  a  suitable  coach. 

Counter-irritation  (by  means  of  setons,  issues,  or  the  actual  cautery) 
was  highly  commended  by  Pott,  who  first  accurately  investigated  the 
nature  of  this  disease — and  is  still  in  much 
repute  with  many  surgeons.  I  am  not  myself 
very  enthusiastic  with  regard  to  these  severe 
applications,  believing  with  Shaw  and  Holmes 
that,  in  most  cases,  the  milder  remedy  of 
painting  the  tincture  of  iodine  on  either  side 
of  the  affected  vertebrte  will  be  quite  sufficient. 
If  there  be  much  pain,  tenderness,  and  other 
evidence  of  inflammation,  there  can  be  no 
better  local  remedy  than  dry  cold  applied  by 
means  of  an  ice-bag. 

In  most  cases,  it  will  be  desirable  to  com- 
bine mechanical  support  with  rest  in  the 
prone  position,  and  this  may  be  conveniently 
done  by  the  use  of  a  moulded  gutta-percha, 
leather,  felt,  or  pasteboard  splint,  or  a  corset- 
like bandage  stiffened  with  whalebones,  or  a 
plaster-of-Paris  bandage,  applied  while  the 
patient  is  partially  suspended  by  the  head 
and  shoulders  (Fig.  373),  as  recommended 
by  Prof.  Sayre,  or  lying  prone  in  a  canvas 
hammock  (which  is  itself  included  by  the 
bandage),  as  advised  by  R.  Davy.  Mr. 
Adams,  and  J.  C.  Hutchison,  of  Brooklyn, 
apply  a  "poro-plastic  felt"  jacket,  while  the 
patient  is  suspended,  and  consider  this  mate- 
rial, upon  the  whole,  better  than  the  plaster- 
of-Paris.  Dr.  Stillman  and  Dr.  Wyeth,  of 
New  York,  employ  a  double  plaster  jacket, 
with  extending  bars  secured  to  perforated 
zinc  plates  placed  between  the  layers  of 
plaster.  Dr.  Vance,  of  the  same  city,  em- 
ploys a  brace  made  of  glue  and  paper.  When 
anchylosis  is  well  advanced,  the  patient  may 
be  allowed  to  get  up,  wearing  the  leather, 
felt,  or  plaster  jacket,  or  a  well-fitting  appa- 
ratus consisting  of  a  firm  pelvic  band  with       ^^^^^.^  suspension  apparatus  for 

crutch-pieces  to  take  off  the  weight  of  the  the  application  of  the  piastei-of-Paris 
upper  portion  of  the  trunk,  and  suitable  pads  bandage. 
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Fig.  374. 


and  straps  to  immovably  fix  the  portions  of  the  spine  above  and  below  the 
seat  of  deformity.  If  the  cervical  vertebrae  be  involved,  a  firm  but  well- 
fitting  leather  collar,  so  arranged  as  to  fix  the 
neck  and  support  the  head  and  chin,  may  be  em- 
ployed, or  an  occipito-mental  sling,  suspended 
from'  Sayre's  "jury  mast"  (Fig.  3*14),  attached 
to  the  plaster  or  leather  jacket,  or  to  the  ordinary 
■'spinal  apparatus,"  as  may  be  preferred.  In 
some  cases,  Steele,  of  Bristol,  adapts  the  jury 
mast  and  axillary  supports  to  the  chair  which 
the  patient  ordinarily  uses,  and  finds  this  more 
convenient  than  an}"  other  form  of  apparatus. 
Fleming,  of  Glasgow,  employs  an  India-rubber 
collar  which  can  be  inflated  after  adjustment. 

The  treatment  of  spinal  abscess  is  that  of  cold 
or  chronic  abscess  in  general  (see  page  411). 
Every  effort  should  be  made,  in  the  first  place, 
to  induce  absorption  of  the  fluid,  it  being  remem- 
bered that,  even  if  a  residual  abscess  follows  at 
a  later  period,  the  prognosis  will  then  probably 
be  more  favorable  than  if  the  collection  had  been 
evacuated  in  the  first  instance.  Even  if  the 
opening  of  a  psoas  abscess  appear  inevitable,  it 
is  better  in  most  instances  to  leave  the  case  to 
nature,  rapid  sinking  not  unfrequently  following 
the  use  of  the  knife  under  these  circumstances. 
If,  however,  it  be  determined  to  interfere,  the 
aspirator  may  be  used,  or  a  valvular  incision  may 
be  made,  or  the  abscess  cavity  may  be  washed  out  with  a  solution  of  car- 
bolic acid,  or,  finally,  the  surgeon  may  adopt  the  precautions  recommended 
by  Prof.  Lister.  i)r.  S.  W.  Gross  advises  that  after  the  abscess  has  been 
evacuated,  its  walls  should  be  supported  with  adhesive  strips  and  a  flat 
sponge,  and  that  opium  should  be  freely  administered.  Fischer  and  Riedel 
have  evacuated  psoas  and  pelvic  abscesses  by  trephining  the  ilium.  Israel 
effected  the  escape  of  pus  from  the  spinal  canal  by  partial  resection  of  a 
vertebra,  but  the  case  terminated  fatally  on  the  3Tth  day.  A  similar  ope- 
ration in  the  hands  of  A.  Jackson  is  said  to  have  afforded  some  relief, 
though  no  pus  was  found.  Treves  advises  that  spinal  abscesses  should  be 
opened  from  the  loin,  and  the  disease  of  the  vertebrae,  whether  necrosis  or 
caries,  submitted  to  direct  treatment  as  similar  affections  of  other  bones. 
Operations  of  this  kind  have  also  been  performed  by  Boeckel,  Byrd,  R.  Davy, 
and  Macewen.  The  antiseptic  lumbar  incision  of  spinal  abscesses  is  like- 
wise recommended  by  Konig,  Chiene,  and  Chavasse,  of  Birmingham ;  but 
it  is  not  free  from  risk,  as  28  cases  collected  by  Lacharriere  gave  5  deaths. 

The  paraplegia  of  spinal  disease  (which  is  probably  due  in  most  cases 
to  the  development  of  a  secondary  transverse  myelitis)  often  subsides 
spontaneously  under  the  influence  of  rest,  or  yields  to  counter-irritation 
and  the  use  of  ergot,  mercury,  iodide  of  potassium,  etc.,  in  the  early  stages, 
followed  by  strychnia  and  galvanism  at  a  later  period.  Trephining  has 
been  successfully  employed,  under  these  circumstances,  by  Macewen,  of 
Glasgow. 


Sayre's  "jury  mast"  for  disease 
of  the  cervical  vertebra. 


Arthritis  occasionally  attacks  the  articulations  of  the  vertebrae,  and, 
in  the  case  of  the  occipito-atloid  and  atlo-axoid  joints,  is  attended  with  risk 
of  sudden  death  from  the  occurrence  of  dislocation.    The  most  important 
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points  in  the  treatment  are  to  fix  the  head  and  neck  by  suitable  mechanical 
appliances,  so  as  to  prevent  injurious  movements,  and  to  give  free  vent  to 
any  pus  that  may  be  formed,  lest  suffocation  should  result  from  pressure  of 
the  abscess  upon,  or  its  bursting  into,  the  air-passages. 

Necrosis  of  the  bodies  of  the  cervical  vertebrae  is  occasionally  seen  in 
cases  of  syphilitic  ulceration,  or  as  the  result  of  gunshot  or  other  injuries; 
and  cases  in  which  recovery  has  followed  the  discharge  of  large  sequestra, 
under  these  circumstances,  have  been  recorded  by  Wade,  Keate,  Syme, 
Mercogliano,  Morehouse,  Bayard,  Mackenzie,  Ogle,  Beck,  and  Chatman. 

Anchylosis  of  the  spine,  as  a  result  of  Pott's  disease,  has  already  been 
referred  to ;  it  may  also  occur  as  a  consecpience  of  rheumatoid  arthritis,  as 
described  by  R.  W.  Smith,  Yon  Studen,  and  Sturge,  the  latter  of  whom 
proposes  for  the  aff"ection  the  name  of  spondylitis  deformans. 


CHAPTER  XXXV. 

DISEASES  OF  THE  EYE. 

It  would  be  utterly  impossible  to  give,  within  the  narrow  limits  of  this 
chapter,  even  a  sketch  of  the  present  state  of  ophthalmic  surgery,  nor 
indeed  would  the  attempt  to  do  so  be  worth  making,  since  the  diseases  of 
the  eye  have  become,  of  late  years,  to  a  great  degree,  an  object  of  especial 
study,  and  since  numerous  excellent  manuals  and  treatises  on  the  subject 
are  accessible  to  any  one  who  may  desire  to  make  himself  familiar  there- 
with. I  shall,  therefore,  chiefly  confine  my  attention,  in  the  following 
pages,  to  a  brief  reference  to  those  more  common  affections  of  the  eye  which 
every  surgeon  may  be  called  upon  to  treat,  and  to  a  short  description  of 
the  more  important  operations  which  are  performed  upon  this  organ. 

Diseases  of  the  Con.junctiva. 

Acute  Conjunctivitis  {Catarrhal  Ophthalmia). — An  inflammation 
of  the  conjunctiva,  usually  caused  by  cold  or  other  local  irritation,  but  some- 
times prevailing  epidemically  in  certain  localities,  and  apparently  trans- 
missible by  contagion. 

Symptoms. — A  sensation  as  of  dust  in  the  eye,  with  heat,  smarting,  and 
stiffness  of  the  lids.  The  conjunctiva  is  brilliantly  injected,  the  redness 
being  quite  superficial,  and,  at  first,  greatest  at  the  circumference  of  the 
globe.  Slight  photophobia,  with  increased  lachrymation,  followed  by 
muco-purulent  discharge,  which,  becoming  dry,  causes  the  lids  to  adhere. 

Treatment. — Astringent  lotions  of  alum,  sulphate  of  zinc,  or  corrosive 
sublimate  (gr.  ^  to  f^j),  with  frequent  ablutions  with  cold  water,"-  and,  in 
severe  cases,  the  application  once  or  twice  daily  of  a  few  drops  of  a  solu- 
tion of  nitrate  of  silver  (gr.  j-ij  to  f§j).  The  lids  may  be  smeared  at  night 
with  simple  ointment,  to  prevent  their  adhering  together.  The  constitu- 
tional treatment  consists  in  regulating  the  digestive  functions,  and  in 

'  L.  Connor,  however,  advises  douches  of  hot  water  in  all  inflammatory  aff"ections 
of  the  eyes. 
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improving  the  general  health  by  the  use  of  tonics,  especially  iron  and 
quinia.    A  shade  may  be  worn  if  there  is  much  photophobia. 

Chronic  Conjunctivitis,  or  Chronic  Ophthalmia,  may  occur  as  a 
sofiuel  of  the  affection  just  described,  or  may  originate  from  the  irritation 
of  inverted  lashes,  or  from  reading  or  sewing  with  an  insufficient  light. 

Treatment. — The  cause  must,  if  possible,  be  removed,  by  taking  away 
any  sources  of  local  irritation,  forbidding  overuse  of  the  eyes,  etc.  In 
addition  to  the  measures  above  directed  for  the  acute  form  of  the  affection, 
counter-irritation  by  means  of  a  small  blister  or  the  vapor  of  bromine  may 
be  advantageously  applied  to  the  temples,  or  behind  the  ears.  If  compli- 
cated with  granular  lids,  this  condition  must,  of  course,  be  remedied  before 
the  conjunctival  inflammation  can  be  cured. 

Phlyctenular  Conjunctivitis  {Pustular  or  Papular  Ophthalmia). 
— This  is  a  form  of  conjunctivitis  characterized  by  the  formation  of  little 
elevated  vesicles,  with  increased  vascularity  of  the  conjunctiva  in  their 
immediate  vicinity.  The  treatment,  after  any  acute  irritation  has  been 
subdued,  consists  in  dusting  into  the  eye  with  a  camel's-hair  brush  a  little 
finely  powdered  calomel,  in  the  application  to  the  inside  of  the  lids  of  a 
weak  red  precipitate  ointmept  (gr.  iv-viij  to  ^j),  or  in  dropping  in  the  eye, 
thrice  daih%  a  weak  solution  of  the  bichloride  of  mercury.^ 

Purulent  Conjunctivitis,  or  Purulent  Ophthalmia,  is  a  very  high 
grade  of  conjunctival  inflammation,  attended  with  a  profuse  muco-purulent 
discharge  which  is  fully  developed  in  from  twenty-four  to  forty-eight  hours 
after  the  first  onset  of  the  disease.  There  are  three  varieties,  the  purulent 
ophthalmia  of  new-born  infants,  the  contagious  or  Egyptian  ophthalmia  of 
adults,  and  the  gonorrhceal  ophthalmia,  which  has  already  been  considered. 
(See  page  459.) 

Ophthalmia  Neonatorum  This  form  of  the  disease  usually  begins 

a  few  days  after  birth,  involving  both  eyes  simultaneously  or  consecutively, 
and  sometimes  ending  in  total  loss  of  vision.  The  affection  often  appears 
to  originate  during  birth,  from  direct  contact  with  a  purulent  vaginal  dis- 
charge in  the  mother.  , 

Symptoms. — A  whitish  or  yellow,  muco-purulent  or  purulent  discharge, 
rapidly  increasing  in  quantity,  with  swelling  of  the  lids  and  chemosis  of 
the  ocular  conjunctiva.  If  the  disease  be  not  checked,  opacity,  ulceration, 
or  even  sloughing  of  the  cornea  will  probably  occur,  with,  of  course,  total 
loss  of  sight. 

Treatment. — The  discharge  should  be  removed  as  fast  as  it  accumulates, 
by  syringing  the  eye  with  a  solution  of  alum  (gr.  v  to  f|j),  to  which  Power 
advises  that  permanganate  of  potassium  should  be  added,  every  half  hour, 
day  and  night,  the  lids  being  genth'^  separated  with  the  thumb  and  finger 
of  the  left  hand,  while  the  syringe  is  worked  Avith  the  right ;  or,  the  lids 
being  everted,  a  five-grain  sqlution  of  nitrate  of  silver  ma}^  be  applied,  with 
a  camel's-hair  brush,  once  a  da}^  any  excess  of  the  caustic  being  immedi- 
ately neutralized  with  a  solution  of  common  salt ;  the  lids  should  be  greased 
with  simple  ointment,  to  prevent  their  sticking  together.  Dor  advises  the 
application  of  solutions  of  tannin  and  benzoate  of  sodium,  and  Wolfe  those 
of  borax  followed  by  atropia,  and,  in  bad  ca.ses,  cauterization  with  the  lapis 

1  The  following  formnla,  which  corresponds  to  the  preparation  known  as  Aqua  Con- 
nidi,  will  he  found  satisfactory  :  R.  Hydrarg.  chlorid.  corrosiv.  gr,  ^;  Mucilag.  cydonii 
fS^s  !  Vin.  opii  gtt.  v  ;  Aquae  destillat.  fjij.  M. 
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mitigatiis.  (See  pag-e  *I06.)  Diluted  chlorine  water  is  employed  by  Moore, 
of  New  York.  If  ulceration  of  the  cornea  occur,  quinia  should  be  given  in 
doses  of  about  half  a  grain,  three  times  a  day.  As  a  prophylactic  measure, 
Crede  advises  that  the  eyelids  of  children  exposed  to  the  disease  should  be 
washed  with  plain  water,  and  that  a  single  drop  of  a  two-per-cent.  solution 
of  nitrate  of  silver  should  be  applied  to  the  cornea  ;  while  Olshausen  re- 
commends the  application  of  carbolic  acid,  beginning  his  treatment  even 
before  the  child  has  been  completely  born. 

Purulent  Ophthalmia  of  Adults,  Contagious  or  Egyptian  Oph- 
thalmia (so  called  from  its  i)revalence  as  an  endemic  in  Egypt),  in  its 
mildest  form  resembles  catarrhal  ophthalmia,  but  often  runs  a  course  quite 
as  severe  as  the  attection  which  results  from  the  contagion  of  gonorrhoea. 
Purulent  ophthalmia  is  eminently  contagious,  and  often  prevails  as  an  epi- 
demic. It  may  originate  sporadicalh^-  from  various  forms  of  local  irritation. 

Symptoms. — A  niuco-purulent  and  afterwards  purulent  discharge,  with 
great  chemosis,  and  inflammation  and  swelling  of  the  lids,  with  burning 
pain,  and  a  good  deal  of  constitutional  disturbance.  One  or  both  eyes  may 
be  attacked.  Opacity,  ulceration,  or  sloughing  of  the  cornea  may  ensue,  or 
the  inflammation  may  spread  to  the  deeper  tissues  of  the  eye ;  or  a  per- 
sistent granular  condition  of  the  lids  may  be  developed. 

Treatment. — If  only  one  eye  be  affected,  the  other  should  be  eff"ectually 
closed  by  means  of  Buller's  bandage  (page  459),  or  a  compress  of  charpie 
covered  with  a  disk  of  adhesive  plaster,  and  the  whole  coated  with  collodion. 
This  may  be  removed  twice  a  day,  to  wash  and  inspect  the  organ.  In  mild 
cases,  astringent  and  detergent  applications,  as  recommended  for  catarrhal 
ophthalmia,  will  probably  prove  sufficient ;  but,  if  the  disease  assume  a  severe 
type,  no  time  should  be  lost  in  adopting  those  measures  which  were  fully 
detailed  in  speaking  of  Ophthalmic  Gonorrhoea.  (See  page  459.)  The  appli- 
cation of  copaiba  to  the  lower  eyelids,  cheeks,  and  temples,  is  recommended 
by  A.  R.  Hall.    Planat  and  Dabney  speak  well  of  the  topical  use  of  ergot. 


Fig.  37 "i. 
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Diphtheritic  Conjunctivitis  is  rarely  met  with  in  this  (,'ountry,  but 
a  few  cases  have  been  observed  in  the  Children's  Hospital  of  this  city,  and 
the  disease  has  been  well  described  by  Dr.  De  Schweinitz,  and  by  Dr. 
Sattler,  of  New  York.  The  treatment  in  the  early  stages  consists  in  the 
application  of  iced  compresses,  with  frequent  syring-ing  with  lukewarm 
salt  and  water,  and  at  a  later  period  in  the  cautious  use  of  nitrate  of  silver. 
Bergmeister  recommends  the  insufflation  of  the  flowers  of  sulphur. 

Tuberculous  Ulceration  of  the  conjunctiva,  the  cornea  being-  un- 
affected, is  a  rare  affection  described  by  Sattler  as  occurring  in  the  later 
stages  of  general  tuberculosis. 

Granular  Lids  (  Trachoma)  is  a  condition  which  has  been  referred  to 
in  the  preceding  pages,  and  which  consists  of  a  rough,  villous,  granular 

state  of  the  palpebral  conjunctiva,  keep- 
FiG.  376.  ing  up  a  chronic  muco-purulent  discharge, 

causing  much  pain,  and  inducing,  by  fric- 
tion, a  vascular  and  hazy  condition  of  the 
cornea.  There  are  two  conditions  to 
which  the  name  of  granular  lids  is  com- 
monly applied,  one  consisting  merely 
in  a  hypertrophied  state  of  the  papillae, 
and  the  other  in  the  development  of  trite 
or  vesicular  granulations,  which  are  by 
some  authors  regarded  as  new  formations, 
the  result  of  inflammatory  action,  and  by 
others  as  (mlargements  of  the  closed  lym- 
phatic follicles.  These  vesicular  granu- 
lations appear  as  little  round  bodies,  like 
the  grains  of  boiled  sago,  often  occur 
epidemically,  and  are  transmissible  by 

Granular  lids.    (Jo.nes  )  COntagiOU. 

Symptoms. — Heat  and  a  sensation  as 
of  sand  in  the  eye,  with  slight  photophobia,  and  enough  discharge  of  muco- 
pus  to  glue  together  the  eyelids  during  the  night.  The  caruncle  and  tarsal 
margins  of  the  lids  are  reddened,  and  the  upper  lid  is  thickened  and  droops 
over  the  eye.  The  cornea  becomes  nebulous,  uneven,  and  extremely  vas- 
cular (Trachomatous  Pannus),  and  ulceration  sometimes  occurs.  The 
palpebral  conjunctiva  may  eventually  undergo  contraction,  causing ^?i^ro- 
pion  and  Trichiasis. 

Treatment. — In  some  cases,  counter-irritation  to  the  outside  of  the  lids, 
as  by  the  application  of  the  tincture  of  iodine,  with  the  use  of  tonics,  will 
be  sufficient.  In  other  cases  it  may  be  necessary  to  apply  astringents  or 
caustics  to  the  granulations  themselves.  Various  articles  are  employed  for 
this  purpose,  such  as  a  solution  of  nitrate  of  silver,  gr.  v-xx  to  fsj  (Law- 
son)  the  "  lapis  mitigatus,^^  or  nitrate  of  silver  in  substance  diluted  by 
fusing  with  it  nitrate  of  potassium  (Wells),  the  undiluted  liquor  potassae 
i(Dixon),  or,  which  is  a  favorite  in  this  country,  the  blue-stone  or  crystal- 
lized sulphate  of  copper.  Those  applications  may  be  repeated  at  intervals  of 
two  or  three  days,  the  precaution  being  taken,  if  nitrate  of  silver  be  used, 
to  neutralize  it  at  once  by  the  injection  of  salt  and  water.  The  powdered 
acetate  of  lead  is  another  remedy  which  is  occasionally  useful,  as  is  the 
sulphate  of  quinia,  dusted  into  the  eye  in  the  way  recommended  by 
Bader.  Wolfe,  of  Glasgow,  recommends  scarification  of  the  conjunctival 
cul-de-sac,  and  the  application  of  the  syrup  of  tannin  (S'j-f.Sj)-  Carbolic 
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acid  is  favorably  spoken  of  b}^  Chisolm,  as  are  chlorine  water  and  the 
qlycerite  of  tannin,  by  the  younger  Sichel,  and  iodoform,  by  Hayer.  If 
the  cornea  be  ulcerated,  instillations  of  atropia  should  be  practised,  and,  in 
any  case,  advantage  may  be  derived  from  the  use  of  a  compressing 
bandage.  Stokes,  of  Dublin,  has  suggested  the  use  of  delicate  ivory  plates, 
applied  within  and  witliout  the  lid,  and  held  together  b}^  a  spring  or  screw, 
so  as  to  maintain  constant  pressure  upon  the  granulations.  Inoculation, 
with  the  matter  from  a  case  of  purulent  ophthalmia,  has  been  successfully 
employed  in  inveterate  cases  by  Bader,  Dixon,  Lawson,  E.  Williams,  and 
others.  Painting  the  everted  lids  with  an  infusion  ol'  jequiriti/  has  been 
successfully  resorted  to  by  many  surgeons.  Si/ndectomi/  or  Peritomy, 
which  is  an  operation  consisting  in  the  excision  of  a  very  narrow  band  of 
conjunctiva  and  subconjunctival  tissue  from  around  the  cornea,  may  be 
practised  in  cases  of  pannus  which  persist  after  the  relief  of  granular  lids. 
This  operation,  which  was  introduced  by  Furnari  in  1862,  is  also  recom- 
mended by  Lawson  as  a  preliminary  to  purulent  inoculation.  Gantho- 
plastij,  or  slitting  up  the  outer  canthus,  and  stitching  together  the  skin 
and  mucous  membrane  above  and  below  so  as  to  prevent  readhesion,  is 
recommended  in  these  cases  by  Althof,  Noyes,  C.  R.  Agnew,  and  others. 

Pterygium  This  is  a  peculiar,  fleshy  growth,  consisting  of  a  hyper- 
trophy of  the  conjunctiva  and  subconjunctival  tissue,  which  is  most  common 
in  warm  climates.     One  or  both 

eyes  may  be  affected,  the  growth  Fig.  377. 

almost  invariably  occupying  the 
inner  or  nasal  part  of  the  eye,  aris- 
ing by  a  fan-shapod  expansion  from 
the  semilunar  lold  and  lachrymal 
caruncle,  and  converging  as  it  ap- 
proaches the  cornea,  the  centre  of 
which  it  rarely  passes.  The  treat- 
ment consists  in  excision,  which  is 
performed  by  seizing  the  pterygium 
with  toothed  forceps,  raising  it  from 
the  surface  of  the  eye,  and  shaving 
it  off  from  its  corneal  attachment, 
then  turning  it  backwards  and  care- 
fully dissecting  it  from  its  base;  the 
growth  is  apt  to  recur,  to  prevent 
which  the  seat  of  attachment  may 
be  touched  every  two  or  three  days 
with  acrystal  of  blue-stone.  Another 
operation,    called    transplantation,  pterygium.  (Stei,lwau  von  cakiun.) 

consists  in  dividing  the  corneal  at- 
tachment, turning  the  pterygium  back,  and  fixing  its  free  extremity  in  an 
incision  in  the  lower  part  of  the  conjunctiva,  by  means  of  a  fine  suture;  or 
the  growth  may  be  removed  by  means  of  a  ligature  threaded  upon  two 
needles,  and  introduced  as  seen  in  Fig.  371.  When  the  needles  are  cut 
off,  the  pterygium  is  transfixed  by  three  ligatures,  by  the  tightening  of 
which  it  is  effectually  strangulated.  According  to  Dr.  Dabney,  the  growth 
of  a  pterygium  may  be  checked  by  the  local  use  of  ergot. 

Lupus  of  the  Conjunctiva  is  usually  secondary  to  a  similar  condition 
of  the  neighboring  skin,  but,  according  to  Sattler,  may  occur  as  a  primary 
affection.    The  treatment  consists  in  repeated  cauterization  with  the  solid 
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nitrate  of  silver,  and  the  application  of  the  ointment  of  the  yellow  oxide  of 
mercury,  suitable  constitutional  remedies  being-  at  the  same  time  adminis- 
tered, as  in  cases  of  lupus  occurring-  in  other  parts. 

Psoriasis  and  Pityriasis  of  the  conjunctiva  are  described  by  Terrier 
and  Blazy  respectively. 

Tumors  of  various  kinds  grow  from  the  conjunctiva,  and  may  be 
readily  excised  with  toothed  forceps  and  delicate  scissors,  curved  upon  the 
flat.  For  serous  cysts  occurring  in  this  region,  it  is  sufficient  to  cut  away 
the  anterior  wall  of  the  cyst,  and  then  touch  the  part  with  a  pointed  stick 
of  nitrate  of  silver. 

Diseases  op  Cornea,  Sclerotic,  and  Ciliary  Body. 

Keratitis  (Corneitis,  Inflammation  of  the  Cornea). — Essentially  a 
disease  of  malnutrition,  most  common  in  children,  sometimes  arising  from 

injury,  but  often  from  no  obvious 
cause.  Both  eyes  are  usually 
consecutively  affected,  the  course 
of  the  disease  extending  from  six 
months  to  two  years.  The  symp- 
toms are  pinkness  (not  the  red- 
ness of  conjunctivitis)  in  the  cili- 
ary region  (see  page  *715),  with 
haziness  of  the  cornea,  dimness 
of  vision,  photophobia,  lachryma- 
tion,  pain,  and  a  sensation  of  dust 
in  the  eye,  with  (in  the  stage  of 
repair)  a  red  appearance  of  the 
cornea  due  to  its  increased  vas- 
cularity, the  resulting  condition 
of  Pannus  sometimes  involving 
almost  the  whole  cornea.  In 
favorable  cases  this  increased 
vascularity  gradually  fades  away, 
and  the  part  resumes  its  normal 
appearance,  but  in  other  cases 
corneal  ulcers  are  developed  and 
retard  recovery.  Permanent 
though  slight  dimness  of  vision  generally  remains,  due  to  a  general  hazi- 
ness of  the  cornea,  or  to  the  formation  of  a  Nebula  in  the  pupillary  reiiion. 

Treatment. — Internally,  attention  to  the  digestive  functions,  with  the 
administration  of  tonics,  such  as  iron  and  quinia,  and  of  opium  or  bella- 
donna, if  there  be  much  pain  and  photophobia.  Locally,  the  use  of  seda- 
tives, particularly  belladonna  or  atropia,  with  counter-irritation  by  means 
of  iodine  or  the  solid  stick  of  nitrate  of  silver  to  the  brow  and  upi)er  lid, 
the  eyes  being  protected  from  light  by  a  shade  or  dark-colored  glasses. 
Dr.  Bull,  of  New  York,  recommends  the  use  of  iodoform,  both  internally  and 
as  a  topical  application.    Oppenhcimcr  employs  instillations  of  iced  water. 

Chronic  Interstitial  Keratitis  is  a  frequent  manifestation  of  here- 
ditary syphilis  (see  p.  484).  Hutchinson  recommends  the  cautious  use  of 
mercury,  applied  by  inunction  behind  the  ear.    Attention  to  the  digestive 
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functions,  and  the  administration  of  tonics,  are  also  necessary.  Bader 
recommends  the  use  of  croton  chloral  hydrate  in  doses  of  gr.  v-x,  three 
times  a  day. 

Strumous  Keratitis,  in  its  course  and  symptoms,  resembles  the  simple 
form  of  the  affection  already  described;  the  photophobia  and  lachrymation 
are  more  marked,  and  corneal  ulceration  is  apt  to  occur.  The  treatment 
consists  in  the  administration  of  cod-liver  oil  and  the  syrup  of  the  iodide 
of  iron,  and  in  improving  the  hygienic  surroundings  of  the  patient. 

Phlyctenular  Keratitis  Closely  allied  with  the  preceding,  is  this 

aftVction,  -which  is  also  known  as  FhJyctemdar  or  Scrofuloua  Ophthalmia, 
and  as  i/e/^jes  Cornese;  it  frequently  accompanies  7;/i/(/c/e?n/Zar  conjunc- 
tivitis  (p.  104).  This  disease,  which  occurs  in  quite  young  children,  is 
attended  with  intense  photophobia  and  spasm  of  the  orbicularis  palpe- 
brarum (bJepharosjXism),  which  often  render  the  induction  of  anaesthesia 
necessary  before  a  satisfactory  examination  can  be  made.  The  affection 
receives  its  name  from  the  existence,  usually  near  the  corneal  margin,  of 
phlyctenular  or  herpetic  vesicles,  which  burst,  leaving  superficial  but  slowly 
healing  ulcers.  The  treatment  is  essentially  that  of  keratitis  in  general ; 
if,  as  often  happens,  there  is  eczema  of  the  lids,  advantage  may  be  derived 
from  the  u.se  of  borax  lotions.  The  administration  of  arsenic  is  recom- 
mended by  Wells,  in  some  cases,  as  is  calomel  insufflation,  when  the  dis- 
ease has  become  chronic.  Power  speaks  favorably  of  the  internal  admin- 
istration of  belladonna.  A  solution  of  sulphate  of  eserine  (gr.  ij  to  f^j) 
is  recommended  by  H.  W.  Williams  as  a  local  application.  The  affection 
is  apt  to  recur,  and  frequently  produces  permanent  opacity  or  even  per- 
foration of  the  cornea.  For  the  accompanying  blepharospasm,  C.  E. 
Agnew  and  Cornwell  recommend  forcible  separation  of  the  eyelids,  and 
exposure  of  the  eye  to  the  air. 

Suppurative  Keratitis. — This  affection  may  be  excited  by  traumatic 
causes,  or  may  be  secondary  to  other  inflammatory  diseases  of  the  eye. 
Suppurative  keratitis  is,  as  its  name  implies,  attended  with  the  formation 
of  pus  between  the  layers  of  the  cornea,  in  one  part  only,  or  throughout 
its  structure.  The  resulting  Abscess  of  the  Cornea  usually  bursts  exte- 
riorly, leaving  an  unhealthy-looking  ulcer,  but  occasionally  opens  into  the 
anterior  chamber  of  the  eye,  giving  rise  to  the  condition  known  as  Hypopyon. 
A  small  abscess  at  the  lower  part  of  the  cornea,  from  its  fancied  resemblance 
to  the  lunula  of  the  thumb-nail,  is  called  Onyx.  The  treatment  consists  in 
the  use  of  tonics  and  anodynes,  with  good  food  and  stimulants  if  necessary. 
Locally,  atropia  should  be  freely  used,  with  a  compressing  bandage,  or,  in 
cases  unattended  with  pain  or  "intolerance  of  light  (the  non-inflammatory 
form  of  Wells),  warm  chamomile  fomentations.  Paracentesis  of  the  cornea 
may  be  performed  once  or  oftener,  serving  to  relieve  intraocular  tension, 
and  to  evacuate  the  pus  if  hypopyon  be  present.  If  the  abscess  be  central, 
an  iridectomy  should  be  performed  opposite  a  clear  portion  of  the  cornea. 

Paracentesis  Corneae  is  performed  by  puncturing  the  cornea  near  its 
lower  margin  with  a  broad  needle  held  flatwise,  the  point  being  ke\^t  well 
forward,  so  as  to  avoid  wounding  the  lens;  by  rotating  the  needle  slightly 
on  its  long  axis,  the  opening  is  rendered  patulous,  allowing  the  slow  escape 
of  the  aqueous  humor  and  of  any  pus  that  may  be  present.  The  opera- 
tion is  completed  by  restoring  the  needle  to  its  original  position,  and  quickly 
withdrawing  it.    This  little  operation  is  usually  facilitated  by  separating 
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Fig.  379. 


the  lids  with  a  stop  specu- 
lum, and  steadying  the  eye 
with  suitable  fixation  forceps. 
AnjBsthesia  may  be  employed 
if  desirable. 


Paracentesis  corne;c.  (Erichsen.) 


Ulcers  of  the  Cornea. — 

These  may  re.'^ult  from  various 
forms  of  conjunctivitis  and 
keratitis,  or  may  apparently 
originate  primarily,  as  the  re- 
sult of  depraved  health  and 
malnutrition.  Several  varie- 
ties of  corneal  ulcer  are  de- 
scribed by  systematic  writers, 
as  the  superficial  and  deep,  the 
transparent  and  nebulous,  the 


sloughing-,  and  the  crescentic  or  chiselled  ulcer.  These  names  sufficiently 
explain  themselves.  The  deep  and  sloughing  ulcers  are  ajjt  to  lead  to  per- 
foration, previous  to  the  occurrence  of  which,  the  membrane  of  Descemet, 
with,  according  to  Stellwag,  the  posterior  layer  of  the  cornea,  may  bulge 
forwards  through  the  site  of  the  ulcer,  forming  a  transparent  vesicle  which 
is  called  Keratocele  or  Hernia  of  the  Cornea.  During  the  stage  of  repair, 
in  any  case  of  corneal  ulcer,  enlarged  vessels  may  be  seen  running  from 
the  margin  to  the  ulcerated  surface  ;  should  these  vessels  remain  perma- 
nently after  cicatrization,  the  condition  usual!}'  known  as  chronic  vascular 
ulcer  results. 

Treatment. — The  treatment  of  ulcers  of  the  cornea  usually  requires  the 
administi'ation  of  tonics  and  good  food.  Avith  attention  to  the  digestive 
functions.  Locally,  soothing  applications  are  commonly  indicated,  such  as 
lotions  of  belladonna  or  poppy -heads,  the  instillation  of  atropia  or  eserine, 
hypodermic  injections  of  morphia,  etc.  Hayer  recommends  the  employ- 
ment of  iodoform.  It  is  only  in  chronic  cases  that  stimulating  applica- 
tions are  ever  proper,  and  even  in  these  they  should  be  used  with  caution. 
Syndectomy  (see  page  707)  has  been  occasionally  emploA'ed  with  advantage 
in  the  treatment  of  the  crescentic  ulcer,  which  is  a  very  intractable  form  of 
the  affection.  Paracentesis  corner  is  often  of  use  in  cases  of  sloughing 
ulcer.  This  operation  should  be  performed  (through  the  floor  of  the  ulcer) 
whenever  perforation  is  threatened,  a  compressing  bandage  being  subse- 
quently applied.  If  the  intraocular  tension  be  very  great,  iridectomy  may 
be  preferable.  Snell,  of  Sheffi(!ld,  recommends  the  application  of  the  actual 
cautery,  which  may  be  repeated  if  necessary.  During  the  stage  of  repair, 
the  patient  should  be  encouraged  to  take  exercise  in  the  open  air,  and,  if 
the  part  fall  into  the  condition  of  the  chronic  vascular  ulcer,  a  compressing 
bandage  and  a  seton  in  the  temporal  region  will  often  prove  of  service. 

Fistula  of  the  Cornea  may  result  from  a  wound,  or  from  the  imper- 
fect healing  of  a  perforating  ulcer.  The  treatment  consists  in  the  applica- 
tion of  a  compressing  bandage,  in  touching  the  edges  of  the  fistulous  orifice 
with  nitrate  of  silver,  or,  if  these  fail,  in  the  performance  of  an  iridectomy. 
Sometimes  the  fistulous  condition  is  maintained  by  the  irritation  caused  by 
a  wounded  lens,  which  should  then  be  removed.  As  a  last  resort,  Lawson 
recommends  paring  the  edges  of  the  fistula,  and  bringing  them  together 
with  a  fine  silk  suture.  The  intentional  formation  of  a  corneal  fistula  is 
recommended  (under  the  name  of  Keratectomy)  in  some  cases  of  ophthal- 
mitis, by  Spencer  Watson. 
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Opacities  of  the  Cornea — Nebula  is  the  slightest  form  of  opacity, 
consisting-  of  a  mere  filmy  cloudiness  which  may  be  superficial  or  intersti- 
tial, and  which  commonly  results  from  keratitis  or  superficial  ulceration. 
Albugo  or  Leucoma  is  a  dense  opacity,  due  to  the  circatrization  of  a  deep 
ulcer,  as  of  a  smallpox  pustule.  According  to  Dr.  W.  F.  Wilson,  of  Colo- 
rado, temporary  opacity  of  the  cornea  may  follow  the  use  of  cocaine  as  a 
local  anaesthetic  to  the  eye. 

Treatment. — Various  remedies  are  employed  for  nebula,  such  as  the  in- 
sufflation of  calomel,  or  the  use  of  lotions  containing  corrosive  sublimate, 
oil  of  turpentine,  sulphate  or  chloride  of  zinc,  iodide  of  potassium,  sulphate 
of  sodium,  or  common  salt.  A  weak  ointment  of  the  red  or  yellow  oxide 
of  mercury  is  highly  spoken  of  by  Wells.  Leucoma,  which  is  usually  in- 
curable, may  require  the  formation  of  an  artificial  pupil  opposite  a  clear 
portion  of  the  cornea.  Opacity  resulting  from  the  injudicious  application 
of  preparations  lead  to  an  ulcerated  cornea,  may  be  remedied  by  shaving 
off  the  deposit  with  a  delicate  knife,  convex  on  its  cutting  edge;  after  the 
operation,  the  abraded  surface  should  be  protected  by  api)lying  a  drop  of 
olive  or  castor  oil,  and  by  the  use  of  cold  water-dressing.  The  same  treat- 
ment may  be  required  \i  calcareous  degeneration  occur  in  an  ordinary  leu- 
coma. In  order  to  ob\'iate  the  deformity  caused  by  opacities  of  the  cornea, 
Wecker,  C.  B.  Taylor,  Levis,  of  this  city,  and  others,  recommend  that 
the  opaque  spots  should  be  tinted  with  various  coloring  matters,  as  in  the 
familiar  operation  of  tattooing.  Power,  Gradenigo,  Schoeler,  and  others, 
go  further,  and  having  removed  the  opaque  portion,  transplant  a  segment 
of  a  rabbit's  or  dog's  cornea  to  supply  the  deficiency.  These  operations 
have  occasionally  been  followed  by  irido-cyclitis,  and  should  not  be  resorted 
to,  therefore,  without  due  caution.  Sellerbeck  and  Wolfe  have  successfully 
transplanted  portions  of  the  cornea  from  the  extirpated  eyes  of  other  patients. 

Conical  Cornea  The  cornea  retains  its  transparency,  but  assumes  a 

conical  form,  the  apex  of  the  projection  being  commonly  central.  Vision  is 
interfered  with  by  the  development  myopia  (short-sightedness)  and  astig- 
matism, the  latter  being  a  general  term  for  want  of  symmetry  in  the  state 
of  refraction  of  different  meridians  of  the  ejQ.  In  slight  cases,  vision  may 
be  aided  by  the  use  of  concave  glasses,  with  a  diaphragm  containing  a  cir- 
cular or  slit-shaped  perforation,  but  in  most  instances  an  iridodesis  should 
be  performed,  or,  if  there  be  much  intraocular  tension,  a  small  upward 
iridectomy .  Another  plan,  suggested  by  Von  Graefe,  is  the  formation  of 
an  ulcer  on  the  apex  of  the  protrusion,  by  cutting  off  a  small  superficial  flap 
and  subsequently  cauterizing  the  surface.  The  contraction  which  accom- 
panies the  cicatrization  of  the  ulcer  diminishes  the  conicity  of  the  cornea. 
Bader  and  Nunneley  have  modified  Von  Graefe's  operation  by  cutting  off 
the  flap  and  bringing  the  edges  of  the  wound  together  with  delicate  sutures. 
Chisolm  punctures  the  cornea  with  a  needle  heated  to  redness. 

Kerato-globus,  Hydrophthalmia,  or  Buphthalmos,  is  an  affec- 
tion analogous  to  the  preceding,  consisting  in  a  uniform,  spherical  bulging 
of  the  whole  cornea.  If  the  disease  be  rapidly  increasing,  a  large  iridec- 
tomy may  be  performed,  while  if  vision  be  lost,  and  the  protrusion  prevent 
the  closure  of  the  eyelids,  excision  may  be  indicated. 

Staphyloma  When  perforation  follows  an  ulceration  of  the  cornea, 

the  iris  commonly  falls  forwards.  If  the  corneal  aperture  be  very  small, 
no  protrusion  may  occur,  the  iris  merely  adhering  to  the  inner  corneal  sur- 
face {anterior  synechia)  ;  under  other  circumstances  prolapse  of  the  iris 
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takes  place,  the  protrusion  increases  by  the  distention  produced  by  theprej* 
sure  of  the  accumulating-  aqueous  humor,  adhesion  to  the  mar^^in  of  the 
ulcer  follows,  and  the  surface  assumes  a  cicatricial  character.  The  portion 
of  cornea  immediately  surroundin":  the  protrusion  also  yields,  and  a  dis- 
figuring projection  of  the  front  of  the  eye  results,  which  is  called  staphy- 
loma. Yarious  forms  of  staphyloma  are  described  by  systematic  writers, 
as  staphyloma  of  the  iris,  partial  or  complete  staphyloma  of  the  cornea, 
and  staphyloma  racemosum  (in  which  perforation  occurs  at  several  points)  ; 
again,  surgeons  speak  of  ciliary  staphyloma,  or  avterior^  staphyloma  of 
the  sclerotic — this  condition  consisting  of  a  series  of  bulgings  of  the 
weakened  sclerotic  (through  which  the  dark  hue  of  the  ciliary  body  is  per- 
ceptible), and  resulting  from  injury  of  the  part,  or  from  chronic  irido-cho- 
roiditis.  When  the  staphyloma  entirely  surrounds  the  cornea,  it  is  said  to 
be  annular. 

1.  Staphyloma  of  the  Iris. — Prolapse  of  the  iris  may  sometimes  be 
prevented.  If  the  threatened  perforation  be  central,  the  pupil  should  be 
dilated  with  atropia  so  as  to  keep  the  iris  out  of  the  way,  while,  on  the  other 
hand,  if  the  ulcer  be  marginal,  the  Calabar  bean  should  be  used  to  contract 
the  pupil.    The  alternate  use  of  these  substances  may  also  prove  useful  in 

breaking  up  an  anterior  synechia.    If  prolapse  of 
Fig.  380.  the  iris  have  actually  occurred,  an  attempt  may  be 

made  to  replace  the  protrusion  with  a  delicate  probe, 
aided  by  the  instillation  of  atropia.  If  this  fail,  the 
prolapsed  iris  should  be  punctured,  so  as  to  let  it 
collapse,  a  compressing  bandage  being  then  applied; 
or  the  prolapsed  or  staphylomatous  iris  may  be  punc- 
tured, and  then  excised  close  to  the  cornea  with 
curved  scissors,  a  compressing  bandage  being  used 
as  before.  Finally,  if  the  prolapse  or  staphyloma  be 
Prolapse  of  the  iris.  exteusivc,  a  large  iridectomy  may  he  performed  in 
(Miller.)  an  opposite  direction,  this  operation  diminishing  the 

intraocular  tension,  and  thus  lessening  or  at  least  pre- 
venting the  increase  of  the  projection,  while  it  also  affords  an  artificial  pupil 
if  that  should  be  required.  Another  plan  of  treating  prolapsed  iris  consists 
in  touching  the  protruding  portion  with  a  pointed  stick  of  nitrate  of  silver, 
as  recommended  by  Dixon. 

2.  Partial  Staphyloma  of  the  Cornea  This  may  be  considered 

as  a  n  aggravated  degree  of  Staphyloma  of  the  Iris.  The'  treatment  con- 
sists in  the  formation  of  an  artificial  pupil,  opposite  a  healthy  part  of  the 
cornea,  by  iridectomy. 

3.  Complete  Staphyloma  of  the  Cornea  signifies  a  staphyloma- 
tous condition  of  the  entire  corneal  surface.  Its  occurrence  may  be"  some- 
times joreuen^eti  by  an  early  removal  of  the  lens,  either  immcdiatelv  after 
the  sloughing  of  the  cornea,  or  at  a  later  period — when  the  operation  may 
be  performed  as  directed  by  Bowman,  by  the  use  of  a  broad  needle  to 
break  up  the  lens,  and  a  curette  to  favor  the  evacuation  of  any  part  that  is 
diffluent.  Fully  formed,  complete  staphyloma  may  be  treated  by  abscis- 
sion, the  seton,  strangulation,  or  excision  of  the  eye. 

1  Posterior  StaphyJoma  is  a  projection  of  the  posterior  half  of  tlie  eye,  met  with  in 
severe  cases  of  myopia. 
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(1)  Abscission  may  be  performed  by  either  Beer's,  Sca7ya's,  CritcheWs, 
or  Cartey^'s  method.    The  first 

consists  in  transfixing  the  sta-  Fig.  381. 

phyloma  with  a  Beer's  knife 
(Fig.  381),  at  the  junction  of 
the  upper  and  middle  thirds,  and 
cutting-  downwards.  The  re- 
maining bridge  of  tissue  is  then 
divided  with  scissors,  and  the 
broad  wound  left  to  heal  by 
granulation. 

Scarpa's        differs  from  the   : 

above,  in  that  a  flap  is  formed   ^ 

from  the  upper  part  of  the  sta- 
phyloma and  laid  down  over  the 
wound. 

CritchetVs  method  consists 
in  passing  four  or  five  curved 
needles,  armed  with  silk,  across 

the  base  of  the  staphyloma,  and       Abscission  of  staphyloma.  (bTE.awA.i  vo.v  CA1U0.V.) 

then  removing  an  elliptical  seg- 
ment with  probe-pointed  scissors  introduced  through  a  puncture  made  with 
a  Beer's  knife.    The  operation  is  com})leted  by  carefully  tving  the  sutures, 
when  a  linear  wound  results  (Fig.  382). 


Fig.  382. 


Ctitchett's  operation  for  stapli yloma.  (Lawson.) 


Carter''s  plan  is  to  unite  the  recti  muscles  by  catgut  sutures,  and  then 
close  the  wound  superficially  by  stitches  passed  through  the  conjunctiva  only. 

(2)  A  seton  may  be  formed  through  the  base  of  the  staphyloma  as  recom- 
mended by  Von  Graefe,  the  thread  being  removed  in  the  course  of  twenty- 
four  or  fort3'-eight  hours.  Suppurative  choroiditis  ensues,  which  induces 
shrinking  and  atrophy  of  the  globe,  allowing  the  application  of  an  artificial 
eye.    Weckcr  employs  a  thread  of  carbolized  catgut. 

(3)  The  staphyloma  may  be  strangulated,  in  part  or  wholly,  by  Borelli's 
method,  which  consists  in  transfixing  the  prominence  with  two  needles, 
introduced  at  right  angles  to  each  other,  and  throwing  around  them  a  fine 
ligature,  as  in  operating  for  naevus. 

(4)  Excision  of  the  eye  (the  mode  of  performing  which  will  be  described 
hereafter)  is  particularly  indicated  in  any  case  of  staphyloma  in  which  the 
deep  portions  of  the  eye  are  believed  to  be  diseased. 
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4.  Ciliary  Staphyloma,  when  resultini;:  from  irido-ehoroiditis,  may 

be  occasionally  arrested  in  its  early  sta<i-es  by  iridectomy,  but  when  caused 
by  a  rupture  of  the  sclerotic,  is  probably  incurable.  If,  in  such  a  case, 
vision  be  entirely  lost,  and  the  staphylomatous  globe  be  a  source  of  irrita- 
tion, exciaion  may  be  properly  resorted  to. 

Sclerotitis  and  Cyclitis  {Inflammation  of  the  Sclerotic  and  Ciliary 
Body). — These  affections  constantly  coexist,  and  are  usually  secondary  to 
inflammation  of  the  iris  or  choroid,  though  they  may  occur  primarily,  as 
the  result  of  traumatic  causes.  Systematic  writers  recognize  two  varieties 
of  cyclitis,  the  serous  and  suppurative — the  latter  being  the  graver  form  of 
the  affection. 

Symptoms. — There  are  pain  and  tenderness  in  the  ciliary  region,  with 
photophobia  and  lachrymation,  impairment  of  vision,  increased  intraocular 
tension,  sub-conjunctival  injection  (constituting  a  distinct  pink  zone  around 
the  cornea),  cloudiness  of  the  vitreous,  dilatation  of  the  veins  of  the  iris, 
inactivity  or  distortion  of  the  pupil  (from  coincident  iritis),  with,  perhaps, 
turbidity  of  the  aqueous  humor,  and,  in  the  worst  cases,  hypopyon.  Sclero- 
titis and  cyclitis,  in  their  milder  forms,  are  often  seen  in  rheumatic  subjects, 
constituting  what  was  formerly  called  Rheumatic  OphthaAmia,  and  under 
this  head  belongs  anatomically  the  eye-affection  observed  in  cases  of  gonor- 
rhoeal  rheumatism  (see  page  461). 

Treatment. — If  the  pain  be  very  great,  a  few  leeches  may  be  applied 
to  the  temple,  followed  by  warm  fomentations  and  the  administration  of 
opium.  The  state  of  the  priynse  viae  should  be  attended  to,  and  the  strength 
of  the  patient  maintained  by  means  of  nutritious  food,  and  stimulants  if 
necessary.  Quinia  may  usually  be  given  with  advantage,  together  with 
the  iodide  of  ptotassium,  and  the  oil  of  turpentine  (in  drachm  doses)  if 
the  iris  be  much  involved.  Copaiba  is  recommended  by  A.  R.  Hall.  In 
a  very  urgent  case  it  may  be  proper  to  administer  mercury,  either  by 
inunction,  or  internally  in  combination  with  opium.  Frequent  instilla- 
tions of  atropia  should  be  practised  throughout  the  course  of  the  disease. 
Iridectomy  may  occasionally  prove  beneficial  at  an  early  stage  of  the 
affection,  v^'hile,  in  cases  resulting  from  injury,  excision  of  the  globe  should 
be  resorted  to  without  hesitation,  if  the  other  eye  be  threatened  with  sym- 
pathetic implication. 

Episcleritis  is  the  name  given  to  a  small,  dusky-red,  sub-conjunctival 
swelling,  which  usually  appears  on  the  temporal  side  of  the  cornea,  and 
sometimes  causes  a  good  deal  of  irritation  and  pain,  running  a  very  chronic 
course,  and  being  prone  to  recur.  The  treatment  consists  in  subduing 
irritation  by  the  use  of  atropia,  and  then  employing  weak  collyria  of  the 
chloride  or  sulphate  of  zinc.  Power  recommends  the  internal  administra- 
tion of  a  combination  of  aconite,  colchicum,  and  camphor,  while  Wecker 
employs  iodide  of  potassium  and  hypodermic  injections  of  pilocarpine. 
Seely,  of  Cincinnati,  advocates  the  local  use  of  eserine. 

Tumors  of  the  Sclerotic. — Knapp  has  recorded  a  remarkable  case 
of  intraocular  enchondroma,  originating  from  the  inner  layers  of  the  scle- 
rotic. The  growth  was  removed  by  Chisolm,  of  Maryland,  and  ten  days 
afterwards  the  common  carotid  artery  was  tied  for  secondary  hemorrhage, 
the  patient  dying  from  tetanus  three  days  subsequently. 

Ossification  of  the  Ciliary  Body  has  been  observed  by  Haynes 
Walton,  and  by  Lundy,  of  Michigan. 
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Diseases  of  the  Iris. 

Iritis,  or  Inflammation  of  the  Iris,  may  be  a  primary  or  a  secondary 
affection.  Primary  i?ntis  may  be  due  to  some  systemic  disease,  such  as 
syphilis  or  rheumatism,  or  may  result  from  exposure  to  cold,  from  injuries, 
etc.  When  secondarily  involvinja:  the  ciliary  body  or  choroid,  it  receives 
the  name  of  Irido-cyclitis  or  Irido-choroiditis.  Secondary  iritis  is  caused 
by  the  extension  of  inflammation  from  neig'hboring-  structures,  as  the 
cornea,  choroid,^  etc.  Different  classifications  of  iritis  are  adopted  by 
authors,  the  best  perhaps  being-  that  of  Wells,  who  speaks  of  the  Simple, 
Serous,  Parenchymatous,  and  Syphilitic  varieties. 

Sijmptoms. — The  following  symptoms  are  common  to  all  forms  of  iritis: 
(1)  Marked  sub-conjunctival  injection,  giving  rise  to  the  characteristic 
ciliary  zone,  which  is  easily  recognized  by  its  pink  color,  its  deep,  sub-con- 
junctival character,  and  the  radiating-  course  of  the  enlarged  vessels.  It 
is  often  accompanied  by  general  suff"usion  of  the  conjunctiva,  and  sometimes 
by  chemosis.  (2)  A  contracted  and  sluggish 
state  of  the  pupil,  which,  owing  to  the  Vio.  383. 

formation  of  adhesions  between  the  iris  and 
capsule  of  the  lens  {synechia  posterior), 
assumes,  when  acted  upon  by  atropia,  an 
irregular  and  distorted  outline.  If  the  syne- 
chia be  complete,  the  pupil  is  not  at  all 
dilatable,  and  soon  becomes  occluded  by  in- 
flammatory lymph.  In  serous  iritis,  how- 
ever, the  pupil  is  often  abnormallv  dilated. 

/o\   mu      ■    •    1  i        1  1      i  11  Iritis:    sl)owiiij<  sub-conjunctival 

(3)  Ihe  iris  loses  its  natural  lustre,  and  be-  f  ,.,  •  r- 

^    '  Til-  •  injection  foiining    the    ciliary  zone. 

comes  discolored ;  its  striated  appearance  is  (Pirrie.j 
obscured,  owing  to  inflammatory  swelling ; 

its  vessels  may  become  enlarged  and  varicose ;  while  beads  of  lymph  may 
perhaps  be  detected  upon  its  surface.  The  change  of  color  is  even  greater 
apparently  than  in  reality,  owing  to  the  state  of  the  aqueous  humor,  which 
is  often  turbid  from  the  admixture  of  flocculent  Ij^mph  or  pus.  This  may 
accumulate  in  such  quantities  as  to  form  a  hypopyon.  (4)  Vision  is  im- 
paired, partly  by  the  diminished  transparency  of  the  aqueous  humor,  but 
also  in  many  cases  by  the  coexistence  of  cyclitis,  which  alters  the  accom- 
modation of  the  eye,  and  often  causes  turbidity  of  the  vitreous  (p.  674). 
(5)  Pain  is  usually  a  prominent  symptom  of  iritis,  though  in  some  cases, 
particularly  of  the  syphilitic  form  of  the  affection,  it  is  almost  or  altogether 
absent.  The  pain  is  deeply  seated  in  the  eyeball,  and  often  extends  to  the 
forehead,  temple,  and  nose,  assuming  a  neuralgic  character,  and  being 
worst  at  night.  Tenderness  in  the  ciliary  region  indicates  the  presence  of 
cyclitis.  (6)  Photophobia  and  lachrymation  are  not  usually  very  intense 
— much  less  so,  indeed,  than  in  many  cases  of  keratitis. 

Simple  or  Idiopathic  iritis  presents  the  symptoms  above  described  in  a 
mild,  and  Parenchymatous  iritis  in  a  severe,  form,  the  latter  variety  being 
that  in  which  suppuration  chiefly  occurs,  leading  sometimes  to  perforation 
of  the  cornea  and  permanent  loss  of  sight.  Serous  iritis  is  especially 
characterized  by  the  absence  of  lymphy  deposits,  and  by  an  increase  in 
the  amount  of  aqueous  humor,  leading  to  augmented  intraocular  tension 
and  consequent  dilatation  of  the  pupil.  Serous  iritis  often  accompanies 
choroiditis  and  retinitis,  and  is  the  form  sometimes  assumed  by  Sympa- 
thetic Ophthalmia ;  it  is  also  seen  in  connection  with  hereditary  syphilis. 

'  Hence  some  systematic  writers  describe  choroido-iritis  separately  from  irido-choroi- 
ditis. 
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The  so-called  Rheumatic  iritis  belongs  to  one  or  other  of  the  above  varie- 
ties, and  is  often  associated  with  sclerotitis  in  cases  of  g-onorrhoeal  rheuma- 
tism (pp.  461,  714).  The  true  Syphilitic  iritis  belongs  to  the  parenchy- 
matous variety  of  the  affection,"  being  an  accompaniment  of  tertiary 
syphilis,  and  characterized  bv  a  deposit  of  yellow  tubercles  w^hich  are 
strictly  analogous  to  gummatous  tumors  (p.  480);  the  iritis  of  secondary 
syphilis,  on  the  other  hand,  is  an  ordinary  iritis,  simple,  serous,  or  paren- 
chymatous, Avhich  is  not  essentially  dependent  on  syphilitic  infection  (see 
p.  477).  S.  M.  Burnett  describes," under  the  name  of  i^povgij  or  fibrinous 
iritis,  a  form  of  the  disease  characterized  by  intense  pain  and  very  rapid 
and  extensive  exudation  of  a  fibrinous  material,  which  is  subsequently  ab- 
sorbed, the  absorption  beginning  at  the  periphery. 

Any  form  of  iritis  may  be  met  with  as  a  recurrent  affection,  particularly 
in  rheumatic  and  svphilitic  persons. 

Treatment.— Tha  use  of  atropia"  is  unquestionably  the  most  important 
point  in  the  treatment  of  iritis.  A  strong  solution  should  be  employed  (at 
least  gr.  iv  to  fsj).  and  this  may  be  applied  in  very  urgent  cases,  as 
advised  by  Wells',  at  intervals  of  five  minutes,  for  half  an  hour,  three  times 
a  day.  The  advantages  gained  by  the  use  of  atropia  are  the  dilatation  of 
the  pupil,  thus  preventing  the  occcurrence  of  synechia  posterior,  the  phy- 
siological rest  secured  to  the  iris  by  paralyzing  its  circular  fibres,  and  the 
diminution  of  intraocular  tension.  Even  if  adhesions  to  the  capsule  of 
the  lens  are  already  formed,  these  can  often  be  stretched  and  even  ruptured 
by  the  unsi)aring  use  of  atropia.  Hypodermic  injections  of  morphia  may 
be  administered'to  relieve  pain,  and  the  same  remedy  may  be  employed 
as  an  antidote  in  the  rare  event  of  a  poisonous  effect  being  produced  by 
the  passage  of  atropia  through  the  lachrymal  puncta  into  the  throat. 
Leeches  to  the  temple  are  often  serviceable  in  relieving  the  intense  ciliary 
neuralgia,  and  are  also  of  use  in  lessening  intraocular  tension,  and  thus 
prepar?ng  the  way  for  the  action  of  atropia.  Paracentesis  of  the  Cornea 
may  also  be  employed  for  the  latter  purpose,  and  is  particularly  indicated 
if  the  aqueous  humor  be  cloudy,  or  if  hypoi)yon  be  present.  Mercury  is 
certainly  a  valuable  remedy  in  those  cases  of  iritis  in  which  there  is  an 
abundant  formation  of  inflammatory  lymph,  but  is  by  no  means  so  essen- 
tial as  was  formerly  supposed.  It  may  be  given  internally,  in  combination 
with  opium,  or  may  be  employed  by  inunction.  Iodide  of  potassium  and 
oil  of  turpentine  are  particularly  useful  in  cases  of  syphilitic  and  rheumatic 
iritis.  Copaiba  is  recommended  by  Macnamara,  Hall,  and  other  Indian 
surgeons,  and  the  salicylate  of  sodium  by  Chisolm,  of  Baltimore.  Finally, 
iridectomy  may  be  required,  if  there  be  extensive  and  firm  adhesions  be- 
tween the  iris  and  cap.sule  of  the  lens,  or  if,  as  in  some  cases  of  serous 
iritis,  there  be  a  marked  increase  of  intraocular  tension. 

Tumors  of  the  Iris  If  of  a  cystic  nature,  the  proper  remedy  is 

iridectomy,  the  cyst  being  removed  with  its  seat  of  attachment.  Excision 
of  the  entire  iris  was  suggested  by  Mr.  R.  B.  Carter  in  a  case  in  which 
both  irides  were  the  seats  of  round-celled  sarcoma,  and  excision  of  the 
growth  alone,  by  an  operation  analogous  to  that  of  iridectomy,  has  been 
successfully  practised  by  Kipp,  of  Newark,  and  by  other  surgeons.  Mela- 
notic cancer  of  the  iris  demands  excision  of  the  globe,  which  is  the  only 
mode  of  treatment  offering  even  a  hope  of  benefit. 

1  As  a  mydriatic  for  use  in  correcting  errors  of  refraction,  Dr.  S.  D.  Risley  prefers 
a  two-grain  solution  of  the  sulphate  of  duboisia,  or  a  two-  to  six-grain  solution  of 
horaatropiue  hydrobromate. 
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Mydriasis  {Dilatation  of  the  Pupil)  may  result  from  rheumatism 
affecting'  the  nerve-sheaths,  from  syphilis,  from  contusions  or  other  injuries, 
from  irritation  of  the  sympathetic,  from  cerebral  disease,  or  from  any  dis- 
ease of  the  eye  which  produces  increased  tension  of  the  globe.  Paralysis 
of  the  ciliary  muscle  often  coexists,  producing  disturbance  of  the  accommo- 
dation. The  accomi)anying  impairment  of  vision,  if  due  to  mydriasis 
alone,  may  be  relieved  by  the  use  of  a  diaphragm  with  a  pin-hole  perfora- 
tion; while  the  paralysis  of  accommodation  will  often  yield  to  the  applica- 
tion of  a  blister  behind  the  ear,  and  the  administration  of  iodide  of  potassium. 
In  chronic  cases,  a  weak  solution  of  Calabar  bean  may  be  dropped  into 
the  eye. 

Myosis  (Contraction  of  the  Papil)  may  result  from  excessive  use  of  the 
eyes,  as  in  watchmaking  or  engraving,  or  may  depend  upon  disease  of  the 
cervical  portion  of  the  spinal  cord,  the  pressure  of  an  aneurism  or  tumor  on 
the  cervical  sympathetic,  etc.  Little  can  usually  be  done  in  the  way  of 
treatment,  though  temporary  relief  may  sometimes  be  afforded  by  the  in- 
stillation of  atropia. 

Operations  on  the  Iris. 

Iridectomy  This  operation  consists  in  the  excision  of  a  portion  of 

the  iris.  When  done  for  the  relief  of  intraocular  tension  (as  in  glaucoma), 
or  as  a  preliminary  to  extraction  of  cataract,  the  section  should,  as  a  rule, 
be  made  upwards ;  though  as  the  outward  section  is  an  easier  procedure, 
this  may  be  sometimes  preferred  by  an  inexperienced  operator.  The  ad- 
vantage of  an  upward  iridectomy  is  that  the  lid  subsequently  covers  the 
seat  of  operation,  thus  cutting  oft"  the  irregularly  refracted  peripheral  rays 
of  light,  and  at  the  same  time  partially  hiding  the  resulting  deformity.  If, 
on  the  other  hand,  an  iridectomy  is  to  be  performed  as  a  means  of  making 
an  artificial  pupil,  a  small  inward  section  is  preferable — the  visual  line 
cutting  the  cornea  on  the  inner  side  of  its  central  point — though,  in  cases 
of  corneal  opacity,  the  surgeon  may 

be  forced  to  make  his  section  at  any  Fm.  384. 

point  opposite  to  which  the  cornea 
may  happen  to  be  clear. 

Iridectomy  is  thus  performed : 
The  patient  being  in  the  recumbent 
position,  and  under  the  influence  of 
an  antEsthetic,'  the  surgeon  separates 
the  lids  by  means  of  a  Liebreich's, 
Noyes's.  or  ordinary  spring-top  spec-  Lanoft-shaped  ii-iilectoiny  knife, 

ulum  (Fig.  382),  and,  standing  Ije- 

hindthe  patient's  head,  fixes  the  eye  by  seizing  with  firm  catch-force]i)s  the 
conjunctiva  and  subjacent  fascia,  at  a  point  directly  opposite  to  that  of  the 
proposed  section.  A  lance-shaped  keraiome  or  iridectomy  knife  (Fig.  384) 
— straight  for  the  outward,  but  angular  for  the  upward  or  inward  section — 
is  then  to  be  thrust  through  the  sclerotic  at  about  half  a  line  or  a  line  from 
its  junction  with  the  cornea,  the  handle  being  well  depressed,  so  as  not  to 
wound  the  iris  or  lens,  while  the  blade  is  slowly  thrust  onwards,  until  the 
section  is  of  the  desired  extent.  The  knife  is  then  cautiously  withdrawn, 
so  as  to  allow  the  slow  escai)e  of  the  aqueous  humor,  when  the  firnt  stage 

'  Abadie  recommends  tlie  prelimiii.arj  liypodermic  use  of  ergotine,  as  a  means  of 
preventing  intraocular  liemorrhage. 
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of  the  operation  is  completed.  The  fixation  forceps  are  now  handed  to  an 
assistant,  who  may  rotate  the  globe  a  little  downwards,  and  steady  it  while 
the  surgeon  excises  a  portion  of  the  iris;  this  second  stage  of  the  operation 
is  accomplished  by  introducing  curved  iris  forceps  (Fig.  385),  expanding 


Fig.  385. 


Curved  iris  forceps. 

the  blades  so  as  to  grasp  the  pupillary  margin,  cautiously  withdrawing  the 
forceps  with  the  included  portion  of  iris,  and  snipping  off  the  latter  close 
to  the  wound  by  one  or  two  cuts  with  delicate  curved  scissors.  When 
the  object  of  the  operation  is  to  reduce  intraocular  tension,  the  iris  should 
be  excised  close  up  to  its  ciliary  margin.    Sometimes,  immediately  after 

the  withdrawal  of  the  knife,  the  iris 
Fig-  -^86.  prolapses,  when  it  may  be  instantly 

seized  with  forceps  and  excised.  If 
the  anterior  chamber  be  very  shal- 
low, it  may  be  safer  to  substitute, 
for  the  lance-shaped  instrument,  the 
knife  used  by  Von  Graefe  for  the 
modified  linear  extraction  of  cataract, 
making  a  puncture  and  counter-punc- 
ture, and  then  cutting  outwards  as 
iu  the  operation  referred  to.  If  the 
section  of  the  iris  cause  hemorrhage 
into  the  anterior  chamber,  the  escape 
of  blood  may  be  facilitated  by  care- 
fully introducing  a  curette  (Fig. 
392,  b),  and  making  cautious  pressure 
with  the  fixation  forceps.  The  specu- 
lum being  removed,  the  lids  are 
gently  closed,  and  a  compressing 
bandage  applied.  This  is  done  by 
covering  the  closed  lids  with  an  oval 
disk  of  soft  linen,  spread  with  simple 
ointment  or  glycerin  to  prevent  its 
adhering,  filling  up  the  inequalities 
of  the  orbit  by  carefully  packing  the 
part  with  fine  charpie,  and  finally 
securing  the  whole  with  a  Liebreich's 
(Fig.  386),  Theobald's,  or  other  light  bandage.  For  the  first  few  days, 
both  eyes  should  be  excluded  from  the  light. 

Iridectomy  for  Artificial  Pupil  requires  a  s?naZZer  section,  which  should 
be  made  through  the  cornea— o.^  in  this  case  it  is  desirable  to  leave  the 

ciliary  attachment  of  the  iris,  so  as  to  cut  off 
some  of  the  peripheral  rays;  the  portion  of  iris 
which  is  to  be  excised  may  be  drawn  out  with 
forceps,  or  with  a  blunt  silver  or  platinum 
Tyrrell's  hook.  R.  B.  Carter  has  modified 
this  operation  by  cutting  off  a  portion  of  the 
iris  with  delicate  scissors  (Wecker's)  introduced  into  the  anterior  chamber 
of  the  eye,  and  subsequently  withdrawing  the  severed  fragment  with 
forceps. 


Liebreicli's  bandage. 


Fig.  387. 


TyrreU's  hook. 
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Iridodesis  This  operation  was  introduced  by  Critchett,  and  is  adapted 

to  the  formation  of  an  artificial  pupil  in  cai^es  of  opaque  or  conical  cornea, 
lamellar  cataract,  etc.  It  is  performed  by  making  an  incision,  with  a  broad 
needle,  at  the  junction  of  the  cornea  and  sclerotic,  a  loop  of  fine  black  silk 
(Fig.  388,  A)  being  laid  around  the  wound  as  soon  as  the  needle  is  with- 
drawn. An  iris  hook  is  then  passed  through  the  loop,  and  into  the  anterior 
chamber,  seizing  a  portion  of  iris 

by  its  pupillary  uuirgin,  and  bring-  Fig.  388. 

ing  it  out,  when  the  loop  is  tif>ht- 
ened  by  an  assistant  drawing  with 
forceps  upon  its  free  extremities. 
The  ends  of  the  ligature  being  cut 
off,  the  eye  is  bandaged,  the  loop 
coming  away  in  two  or  three  days, 
and  leaving  the  iris  adherent  to 
the  point  of  incision.  Jf  it  be 
only  desired  to  displace  or  enlarge 
the  original  pupil,  the  peripheral 
portion  of  the  iris  may  be  seized 
with  canula  forceps  (Fig.  389), 
introduced  through  the  loop  (instead  of  the  hook),  the  remainder  of  the 
operation  being  conducted  as  already  described.    A  doable  iridodesia  (one 


Iridodesis.  (Lawson.) 


Fig.  389. 


Cauiila  forceps. 


downwards,  and,  after  several  days,  another  made  upwards)  has  been 
recommended  by  Bowman  in  cases  of  conical  cornea. 

Artificial  Pupil  by  Incision  (Iridotomy). — This  operation  may 
be  practised  in  cases  in  which  the  lens  is  absent  (as  after  cataract  extrac- 
tion), and  in  which  the  pupil  is  entirely  occluded.  It  is  performed  by 
simply  splitting  the  fibres  of  the  iris  with  a  broad  needle,  the  retraction 
usually  affording  a  sufficient  pupil.  Under  other  circumstances,  a  Tyrrell's 
hook  may  be  introduced,  and  the  operation  converted  into  a  small  iridec- 
tomy. Bowman  has  modified  this  operation  by  excising  a  triangular- 
shaped  piece  of  iris,  with  delicate  scissors  introduced  through  a  corneal 
wound.  Iridotomy  is  also  employed  by  Bowman  and  Wecker  in  cases  of 
zonular  cataract,  opacity  of  the  cornea,  etc.,  the  former  surgeon  employing 
a  knife  blunt  at  the  point  and  back,  which  is  introduced  behind  the  iris  and 
made  to  cut  forwards,  and  the  latter  employing  a  triangular  keratome  and 
delicate  forceps-scissors.  Wecker's  operation  has  also  been  successfully 
employed  in  a  number  of  cases  by  Dr.  H.  D.  Noyes,  of  New  York. 

Corelysis  is  an  operation  practised  by  Streatfield  and  Weber,  for  the 
detachment  of  adhesions  passing  between  the  pupillary  margin  of  the  iris 
and  the  capsule  of  the  lens.    It  consists  in  making,  with  a  broad  needle,  a 
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corneal  wound  at  a  convenient  point,  and  then  with  a  spatula-hook  (Fig. 

390)  passed  behind  the  adhesion,  drawing  for- 
FiG.  390.  wards  and  slowly  rupturing  the  latter. 

FassavanVs  Operation,  for  the  accomplish- 
ment of  the  same  object,  consists  in  making  a 
Spatula-hook.  Small  Opening  at  the  edge  of  the  cornea,  intro- 

ducing suitable  forceps  and  seizing  a  fold  of  the 
iris  in  close  proximity  to  the  synechia;  the  latter  is  then  torn  loose  from 
its  attachment  to  the  lens,  and  the  forceps  disengaged  and  cautiously  with- 
drawn, care  being  taken  to  guard  against  the  occurrence  of  prolapse  of 
the  iris. 

Iridodialysis  is  an  operation  employed  in  cases  of  extensive  central 
opacity  of  the  cornea;  it  consists  in  tearing  loose  the  ciliary  attachment  of 
the  iris,  thus  forming    peripheral  artificial  pupil. 


Cataract. 

An  opaque  condition  of  the  crystalline  lens,  of  its  capsule,  or  of  both,  is 
called  cataract,  the  several  conditions  being  distinguished  by  the  names 
lenticular,  capsular,  and  capsulo-lenticular.  A  collection  of  lymph  or 
blood  in  front  of  the  lens  is  sometimes  called  spurious  cataract.  Cataracts 
are  classified  according  to  their  mode  of  origin,  as  idiopathic,  traumatic, 
or  congenital ;  according  to  their  color,  as  black,  amber,  etc. ;  and  accord- 
ing to  the  consistence  of  the  cataractuous  lens,  as  hard  or  soft.  Ossifica- 
tion of  the  crystalline  lens  has  been  observed  by  Walton,  Keyser,  and 
Yoorhies,  of  Memphis. 

Symptoms  The  first  symptom  of  cataract  which  attracts  the  atten- 
tion of  a  patient,  is  dimness  of  vision,  as  if  from  a  cloud  or  mist,  which, 
in  idiopathic  cases,  comes  on  gradually;  the  sight  is  usually  best  in  a  some- 
what dim  light,  for  the  pupil  dilates  under  such  circumstances,  and  allows 
light  to  penetrate  the  peripheri/  of  the  lens,  which  is  usually  less  opaque 
than  its  centre.  The  appearance  of  a  cataractous  patient  differs  from 
that  of  one  who  is  amau7'otic:  the  former  has  not  the  vacant  stare  of  the 
latter;  instead  of  helplessly  rolling  up  his  eyes  to  the  sky,  he  is  able  to 
direct  them  towards  any  object  with  some  certainty,  and,  to  a  moderate 
extent,  he  can  find  his  way  about  by  himself;  there  is  no  involuntary  oscil- 
lation of  the  eyeball,  nor  divergent  squint,  and  the  pupil  reacts  normally 
to  the  stimulus  of  light.  In  a  case  of  uncomplicated  cataract,  the  power 
of  distinguishing  day  from  night  is  never  lost.  In  a  case  of  advanced 
cataract,  the  opacity  can  be  readily  recognized  by  the  unaided  eye  of  the 
surireon,  but  in  an  earlier  stage  more  careful  examination  may  be  necessary. 

The  Catoptric  Test,  which  was  proposed  by  Sanson,  is  now,  since  the 
introduction  of  the  ophthalmoscope,  seldom  employed,  but  is  still  worthy 
of  mention  :  if  a  lighted  candle  be  moved  before  a  healthy  eye,  thi^ee  images 
of  the  flame  will  be  seen;  tivo  erect,  formed  by  reflection  from  the  convex 
cornea  and  anterior  surface  of  the  lens,  and  one  in  verted,  from  the  concave 
posterior  surface  of  the  latter.  If  now  the  lens  be  opaque,  the  inverted 
image  will  be  wanting,  the  deeper  erect  image  similarly  disap))earing  when 
the  opacity  involves  the  capsule,  and  the  corneal  image  being  then  alone 
perceptible.  The  diagnosis  of  cataract  may  be  most  satisfactorily  made  by 
means  of  Oblique  Illumination  and  the  Ophthalmoscope.  Oblique  illu- 
mination (Fig.  180)  is  practised  by  placing  the  patient  in  a  darkened  room, 
and  with  a  convex  lens,  concentrating  the  light  from  a  suitably-placed 
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Argand  lamp  upon  the  pupil,  previously  dilated  with  atropia  -when  any 

opacities  may  be  readily  recognized  by  their  lohitiah-gray  color.  When 
now  the  light  is  reflected  by  means  of  the  ophthalmoscopic  mirror  into  the 
eye,  the  opacities  appear  as  streaks  or  spots,  which  are  black  from  the 
interference  with  the  return  of  light  from  the  fundus  oculi;  or  if  the  opacity 
be  of  a  diffused  character,  the  ordinary  red  hue  of  the  fundus  may  be  par- 
tially or  completely  obscured. 

The  most  important  practical  points  in  the  examination  of  a  cataract  are 
to  determine — first,  whether  it  be  or  be  not  complicated  by  the  presence 
of  some  more  deeply  seated  lesion,  and,  secondly,  whether  it  be  hard  or 
soft.  In  a  case  of  uncomplicated  cataract,  the  patient  should  be  able  to 
distinguish  the  light  of  an  ordinary  Argand  burner  at  a  distance  of  fifteen 
or  twenty  feet.  Hard  cataracts  usually  occur  in  persons  over  fifty  years 
of  age,  and  are  probably  never  met  with  in  those  under  thirty-five.  They 
are  commonly  of  a  smoky-ash  color,  and  frequently  present  a  regularly 
striated  appearance  ;  after  extraction  they  have  an  amber  tint.  Soft  cata- 
racts are  most  frequent  in  the  young,  present  a  bluish-white  appearance,  and 
are  irregularly,  if  at  all,  striated.    Congenital  cataracts  are  always  soft. 

Treatment  Various  operations  are  practised  for  the  relief  of  cata- 
ract:— all  iiaving  for  their  object  the  immediate  or  gradu-al  removal  of  the 
opaque  lens.  In  cases  of  lamellar  or  zonular  cataract,  however  (a  variety 
of  soft  cataract  met  with  in  children,  and,  according  to  Arlt,  in  connection 
with  a  history  of  convulsions,  and  in  which  an  opaque  lamella  or  zone 
intervenes  between  the  nucleus  and  cortical  portion,  which  are  both  clear), 
if  the  disease  be  not  progressive,  an  iridodesis  may  be  preferable  to  any 
operation  upon  the  lens  itself  (see  p.  V19).  Before  resorting  to  any  opera- 
tion for  cataract,  the  surgeon  should  test  the  sensibility  of  the  retina  to 
light,  as  unless  the  patient,  when  placed  in  a  dark  room,  is  able  to  recog- 
nize the  presence  and  general  position  of  the  flame  of  a  lamp  at  a  distance  of 
from  fifteen  to  twenty  feet,  the  prospect  of  benefit  from  an  operation  will  be 
comparatively  slight.  With  regard  to  the  time  for  an  operation,  it  may  be 
said  that  congenital  cataracts  should  be  operated  upon  at  an  early  period, 
as  otherwise  a  disfiguring  involuntary  habit  of  oscillation  of  the  eyeballs 
(nystagmus)  is  apt  to  be  developed;  in  other  cases  it  is  better,  as  a  rule, 
to  wait  until  the  cataract  is  fully  ripe  or  mature,  or,  in  other  words,  until 
the  whole  lens  has  become  opaque.^  In  cases  of  double  cataract,  that  which 
is  furthest  advanced  should  be  first  operated  upon,  so  that  the  patient  may 
continue  to  use  the  second  eye  while  the  process  of  cure  in  the  first  is  going 
on.  An  anagsthetic  may  be  administered  in  any  operation  except  that  of 
flap  extraction;  the  patient  should  lie  on  a  table  of  convenient  height,  with 
a  good  side  light,  and  with  the  pupil  well  dilated  by  atropia.  I  shall  not 
attempt  to  describe  all  the  varieties  of  operation  which  have  been  and  are 
practised  for  the  cure  of  cataract,  but  shall  speak  merely  of  the  ordinary 
flap  operation,  the  traction  method,  and  that  of  Von  Graefe,  the  needle 
operation  (or  that  of  solution),  and  the  suction  method.  The  first  three 
are  adapted  for  hard,  and  the  last  two  for  soft,  cataracts.  The  old  opera- 
tion of  Reclination,  depression,  or  covching,  by  which  the  lens  was  forcibly 
thrust  down  into  the  vitreous  (where  it  constantly  gave  rise  to  destructive 

1  Attempts  have  been  made  to  hasten  the  ripening  of  a  cataract  hy  puncturing  the 
lens.  Fiirster,  of  Breslau,  recommends,  as  safer,  that  an  upward  iridectomy  sliould 
be  practised,  and  that  when  the  lens  falls  forward  on  the  cornea  the  latter  should  be 
stroked  with  a  smooth  instrument  so  as  to  exercise  pressure  on  the  lens.  This  plan 
has  also  been  tried  by  Dr.  Noyes  and  Dr.  Mittendorf,  of  New  York,  but  according  to 
the  latter  is  not  free  from  danger. 
46 
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inflammation),  is  now  happily  almost  totally  abandoned,  and  is  mentioned 
merely  as  a  matter  of  liistorical  interest. 

Operations  for  Cataract. 

Extraction  by  Flap  Operation. — In  this  operation  the  use  of  an 
anaesthetic  is  not  admissible.    The  surgeon,  if  able  to  use  the  knife  with  his 

left  as  well  as  with  his  right  hand, 
Fig.  391.  may  stand  behind  the  patient's 

head,  no  matter  which  eye  is  to 
be  operated  upon  ;  under  other 
circumstances,  he  should  take  this 
position  for  the  right  eye  only, 
standing  on  the  patient's  left  side 
and  in  front,  for  an  operation  on 
the  left  eye.  The  peculiarity  of 
this  method  consists  in  making  a 
large  semicircular  flap,  involving 
half  the  cornea,  and  the  operation 
may  be  done  either  by  an  upward 
or  downward  section,  the  former 
being  usually  preferred.  The  fol- 
lowing description  refers  to  the 
operation  by  upward  section  on 

Flap  extraction  of  cataract.    (Wells.)  the  right  eye.      It  is  USUally  bcst 

to  dispense  with  specula  in  this 
procedure,  the  eye  being  fixed  by  the  fingers  of  the  surgeon  and  his  assist- 
ant-/ the  former  with  his  left  forefinger  raises  the  upper  lid,  and  holds  its 
tarsal  edge  firmly  beneath  the  upper  border  of  the  orbit,  while  his  middle 
finger  is  fixed  steadily  on  the  inner  canthus,  the  assistant  in  the  same  way 
depressing  the  lower  lid,  and  fixing  the  outer  canthus;  the  eye  is  thus 
securely  held  without  injurious  compression.  If,  however,  the  patient  be 
very  restless,  the  surgeon  may  himself  fix  the  eye  with  forceps,  intrusting 
the  raising  of  the  upper  lid  to  his  assistant  (Fig.  391). 

The  surgeon  then  standing  behind  the  patient,  and  holding  the  triangu- 
lar extraction  knife  lightly  in  his  right  hand,  enters  its  point  half  a  line 
within  the  sclero-corneal  junction  on  the  temporal  side,  at  first  in  the  direc- 
tion of  the  radius  of  the  corneal  curve,  so  as  not  to  split  the  lamellae  of  the 
cornea,  but  keeping  the  blade  subsequently  in  a  plane  parallel  to  that  of 
the  iris.  The  flap  is  made  by  simply  pushing  the  blade  across  the  anterior 
chamber,  the  point  of  exit  being  diametrically  opposite  to  that  of  entrance; 
the  peculiar  shape  of  the  blade  causes  it  to  constantly  fill  the  wound,  and 
thus  prevents  the  premature  escape  of  the  aqueous  humor.  If  fixation 
forceps  are  used,  they  should  be  disengaged  as  soon  as  the  counter-puncture 
is  effected.  The  flap  being  completed,  the  eyelids  are  allowed  to  close  for 
a  few  seconds,  when  the  surgeon  proceeds  to  the  second"^  stage  of  the  ope- 
ration, the  laceration  of  the  lens  capsule.  This  is  effected  by  introducing 
the  cystotome  (Fig.  392,  a),  tbe  patient  looking  downwards,  and  the  upper 

'  Chesshire,  of  Binniiigham,  recommends  division  of  the  external  canthus  as  a  pre- 
liminary to  all  cataract  operations,  so  as  to  avoid  the  risk  of  injurious  pressure  from 
sudden  contraction  of  the  orbicularis  palpebrarum  muscle. 

2  Correnti,  of  Florence,  and  Spencer  Watson  recommend  that  the  laceration  of  the 
capsule  should,  in  both  this  and  Von  Graefe's  operation,  be  effected  before  making  the 
flap,  by  means  of  a  curved  cataract  needle  introduced  through  the  cornea  from  the 
temporal  side. 
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lid  being:  slightly  elevated;  when  the  cystotome  has  reached  the  inner  side 
of  the  pupil,  its  point  is  turned  downwards,  and  the  capsule  freely  divided 
as  far  as  the  outer  pupillary  margin ;  the  instrument  is  then  cautiously 
withdrawn,  when  the  eyelids  may  again  be  allowed  to  close. 
The  thi7'd  stage  of  the  operation  consists  in  the  evacuation  Fig.  392. 
of  the  lens,  which  is  effected  by  making  gentle  pressure  with 
the  back  of  the  curette  (Fig.  392,  b)  upon  the  lower  lid, 
while  counter-pressure  is  made  with  the  forefinger  upon  the 
upper  portion  of  the  eyeball.  The  curette  should  at  first 
press  backwards,  and  then  backwards  and  upwards,  so  as 
to  cause  the  lens  to  present  itself  edgewise  at  the  corneal 
wound.  The  pressure  must  be  very  cautiously  made,  lest 
rupture  of  the  hyaloid  membrane  and  loss  of  vitreous  follow. 
The  operation  is  now  completed,  but  before  applying  the 
after-dressing  the  surgeon  should  again,  in  a  few  minutes, 
separate  the  lids,  to  make  sure  that  the  corneal  flap  is  prop- 
erly adjusted,  and  that  no  prolapse  of  the  iris  has  occurred. 
The  after-treatment  consists  in  closing  the  eye  with  a  single 
strip  of  isinglass  plaster,  and  applying  a  compressing  hand- 
age  (see  p.  718)  to  both  ej^es.  The  patient  should  be  con- 
fined to  bed  for  three  or  four  days.  Dr.  H.  W.  Williams 
(Boston  City  Hospital  Beports,  1870,  p.  378)  I'ecommends 
the  insertion  of  a  delicate  suture  in  the  centre  of  the  wound 
after  the  operation  of  flap  extraction ;  his  statistics  do  not, 
however,  show  any  particular  gain  by  the  proceeding — 102 
cases  ivith  suture  having  given  85  successes,  8  partial  suc- 
cesses, and  9  failures,  while  104  cases  without  suture  gave 
87  successes,  7  partial  successes,  and  10  failures.  If  all  goes 
well,  the  eye  should  not  as  a  rule  be  opened  until  the  end  of 
a  week,  though  the  external  dressing  may  be  renewed  once 
or  even  twice  a  day.  Should,  however,  the  occurrence  of 
any  unfavorable  symptom,  such  as  great  pain,  swelling,  or 
muco-purulent  discharge,  lead  the  surgeon  to  fear  that  the 
case  is  not  progressing  satisfactorily,  the  lids  should  be 
gently  separated  and  the  eye  inspected  (by  the  light  of  a 
candle),  that  the  exact  condition  of  things  may  be  recognized, 
and  appropriate  treatment  resorted  to. 

The  chief  complications  which  may  arise  during  the  opera- 
tion are  as  follows  :  (1)  the  iris  may  fall  in  front  of  the  knife 
— to  be  remedied  by  gently  disentangling  the  point  of  the 
instrument,  and  by  making  cautious  pressure  through  the 
cornea  ;  if  this  fail,  the  section  may  be  completed,  the  result-  „  cystotome. 
ing  iridectomy  not  being  of  any  particular  disadvanta<j-e ;  i.  curette. 
(2)  the  corneal  wound  may  be  too  small — to  be  remedied  by 
cautiously  enlarging  it  with  blunt-pointed  knife  or  scissors;  (3)  the  lens 
may  drop  down  into  a  fluid  vitreous — the  lens  must  be  instantly  extracted 
with  a  suitable  spoon  or  hook,  and  a  compressing  bandage  applied ;  (4) 
prolapse  of  the  iris  may  occur — to  be  remedied  by  gently  repressing  the 
protruding  portion  with  a  fine  probe,  or  by  softly  rubbing  the  lids  in  a 
circular  direction ;  if  this  fail,  the  prolapse  should  be  seized  with  forceps 
and  excised;  (5)  portions  of  the  cortical  matter  of  the  lens  may  be  detached 
during  its  exit — these  should,  if  possible,  be  removed  by  very  gently  rub- 
bing the  eyelids  in  a  circular  direction,  so  as  to  bring  the  fragments  into 
the  anterior  chamber,  whence  they  may  be  removed  with  a  scoop  or  spoon. 
If,  from  its  transparency,  the  corticarmatter  at  first  escape  observation, 
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subsequently  swelling-  and  producing  irritation,  atropia  must  be  freely 
used ;  it  may  even  be  necessary  to  make  a  small  corneal  incision,  facilitat- 
ing the  escape  of  the  remaining  lens  substance  by  means  of  the  curette  or 
suction  apparatus  (see  p.  '726). 

The  escape  of  a  considerable  quantity  (more  than  one-third)  of  the  vitre- 
ous humor  is  usually  followed  by  loss  of  the  eye,  and  an  equall}^  bad  result 
attends  deep  intraocular  hemorrhage,  which  may  occur  during  the  opera- 
tion, or  some  hours  subsequently.  Failure  after  flap  extraction  may  occur 
from  these  causes,  or  from  inflammation  attacking  the  cornea  or  iris,  or  even 
the  whole  globe  ;  the  treatment  of  these  accidents  must  be  conducted  upon 
general  principles — the  application  of  a  few  leeches  to  the  temples,  and  the 
free  use  of  atropia,  are  to  be  recommended  during  the  early  stages,  followed 
by  warmth  and  moisture,  and  the  compressing  bandage,  if  suppuration  occur. 

Traction  Method. — In  this  operation  (which  originated  with  Yon 
Graefeand  has  been  modified  by  Waldau,  Critchett,  and  othere),  anaesthesia 
may  be  employed,  and  the  eyelids  may  be  held  apart  with  the  stop-speculum. 
The  surgeon,  standing  behind  the  patient,  fixes  the  eye  with  forceps,  and 
makes  with  an  iridectomy  knife,  or  a  Graefe's  linear- 
extraction  knife,  an  incision  in  the  upper  part  of  the 
sclero-coi'neal  junction,  involving  one-third  of  the 
corneal  circumference  ;  the  fixation  forceps  are  then 
intrusted  to  an  assistant,  and  the  surgeon,  cautiously 
introducting  delicate  iris  forceps,  makes  a  broad  iri- 
dectomy as  directed  at  page  711.  The  capsule  of 
the  lens  is  then  freely  lacerated  with  the  cystotome, 
and  the  lens  itself  drawn  out  with  a  silver  spoon 
(Fig.  393),  provided  with  a  barbed  or  recurrent  edge, 
w^hich  allows  it  to  slip  easily  between  the  lens  and 
the  posterior  capsule,  and  then  catches  the  lower  edge  of  the  lens  and  holds 
it  firmly  as  it  is  withdrawn.  Care  must  be  taken  in  the  introduction  of 
the  spoon,  not  to  push  the  lens  before  it,  and  not  to  rupture  the  hyaloid 
memijrane,  which  would  allow  loss  of  vitreous. 


Fig.  393. 


Traction  spoons. 


Von  Graefe's  Method  of  Modified  Linear  Extraction,  with 
its  lamented  author's  latest  modifications,  may,  probably,  be  considered 
the  best  operation  yet  devised  for  extraction  of  cataract.  The  peculiarities 
of  this  method  are  that  the  incision  is  through  the  sclerotic,  and  does  not 
form  a  flap,^  and  that  no  traction  instrument  is  employed.  The  following 
description  and  accompanying  wood-cuts  are  taken  from  Laurence ;  the 
eye  operated  upon  is  supposed  to  be  the  left.  The  surgeon  opens  the  ex- 
treme periphery  of  the  anterior  chamber  with  a  narrow  knife,  represented 
at  Fig.  394  in  its  actual  size,  by  an  incision  A  B  (4^-4f  lines  long)  through 


Fig.  394. 


Von  Graefe's  cataract  knife. 


the  sclerotic,  at  the  point  A  (Fig.  395),  half  a  line  external  to  the  margin 
of  the  cornea,  and  two-thirds  of  a  line  below  the  level  of  its  uppermost 

'  The  incision  is  usually  said  to  be  linear  (whence  the  name  of  the  operation),  but 
this  distinction  is  not  matlieniatically  correct,  the  section  in  this  metliod  no  more  cor- 
responding to  the  geometrician's  definition  of  a  line  than  does  that  of  the  ordinary  flap 
operation.    The  curve  in  Graefe's  incision  is  that  of  the  eye  itself. 
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summit.  The  point  of  the  knife  is,  in  order  to  enlarge  the  internal  corneal 
incision,  in  the  first  instance,  directed,  not  to  the  point  of  counter-puncture 
B,  but  to  about  the  point  C.  After  the  knife  has  been  entered  fully  three 
lines  into  the  anterior  chamber,  its  handle  is  depressed,  counter-puncturation 
at  B  effected,  the  knifc-edg-e  directed  abruptly  forwards,  and  the  section  com- 
pleted. In  Fig.  395  a,  the  uppermost  undotted  line  shows  the  direction 
of  the  incision.^  The  next  steps  of  the  operation  are  the  same  as  in  the 
traction  method,  consisting  in  an  iridectomy  and  the  laceration  of  the  ante- 
rior capsule.*  To  remove  the  lens,  a  spoon  of  vulcanite  or  tortoise-shell  is 
employed,  not  being  used  as  a  traction  instrument,  but  simply  to  exercise 
pressure  from  without.  The  convex  back  of  the  instrument  is  applied  to 
the  lower  border  of  the  cornea,  when,  by  using  a  little  pressure,  the  wound 
at  its  upper  part  begins  to  gape.    Then  the 

spoon  is  given  a  slight  turn  (so  that  its  upper      Fig.  395.  Fig.  395  a. 


border  buries  itself  a  little  in  the  outer  surface 
of  the  cornea)  at  the  same  time  that  it  is  moved 
a  little  upwards,  in  consequence  of  which  the 
equator  of  the  lens  presents  itself  at  the  wound. 


By  continuing  the  manceuvre  and  making  Diagram  of  voa  Cuefe-s  operation 
slight  counter-pressure  on  the  scleral  border  of  for  cataract, 

the  wound,  the  exit  of  the  lens  is  effected. 

Any  cortical  matter  which  may  have  become  detached  is  to  be  coaxed  out 
by  gently  stroking  the  cornea  from  below  upwards  with  the  back  of  the 
spoon,  as  long  a  time  as  may  l)e  necessary  being  devoted  to  the  satisfactory 
accomplishment  of  this  final  part  of  the  operation.^ 

If  in  any  case  the  evacuation  of  the  lens  in  the  manner  described  be 
found  impracticable,  it  may  be  extracted  with  a  silver  spoon,  or  (which 
Graefe  prefers)  a  blunt  hook  (Fig.  396). 


Fig.  39 G. 


Voa  Graefe's  hook. 


The  after-treatment  in  this  and  in  the  traction  method  is  the  same  as  in 
the  flap  extraction,  except  that  in  these  the  eye  may  be  safely  examined 
after  twenty-four  hours,  and  the  patient  allowed  to  leave  his  bed  on  the 
second  or  third  day. 

Various  modifications  of  Graefe's  method,  or  combinations  of  it  with  the 
old  operation  of  extraction,  have  been  proposed  by  Warlomont,  Liebreich, 
Bader,  and  other  surgeons. 

Needle  Operation,  or  the  Operation  for  Solution — This  is  the 
method  ordinarily  to  be  preferred  for  the  removal  of  soft  cataracts.  If 
thought  proper,  anaesthesia  may  be  employed,  but  it  is  not  usually 

'  Knapp  and  C.  R.  Agnew  advise  that  the  middle  of  the  incision  should  come  almost 
to  the  sclero- corneal  junction. 

2  Knapp  and  Fitzgerald  advise  a  peripheral  division  of  the  capsule,  corresponding 
to  the  line  of  the  corneal  wound. 

3  MuKeown,  of  Belfast,  has  devised  a  "  scoop-syringe"  for  washing  out  the  cortical 
matter  by  injection  of  warm  distilled  water. 
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required.  The  pupil  being-  well  dilated,  and  the  lids  separated  by  the  stop- 
speculum,  the  surgeon  fixes  the  eye  with  forceps,  and  enters  a  lance-headed, 
or,  if  preferred,  a  Hays's  knife-needle,  through  the  cornea  at  its  outer  side, 
and  carries  it  across  to  the  centre  of  the  pupil,  when  the  edge  is  turned  to 
the  lens,  and  a  slight  laceration  made  in  the  capsule.  The  operation  usually 
has  to  be  repeated  at  intervals.  Care  must  be  taken  not  to  use  so  much 
force  as  to  dislocate  the  lens,  and  not  to  lacerate  the  capsule  too  freely  in 
the  first  operation,  lest  the  lens  substance,  swelling  up  from  the  contact  of 
the  aqueous  humor,  should  produce  injurious  pressure  on  the  iris  and  ciliary 
body.  When  the  bulging  lens  matter  has  dis- 
F'G-  397.  appeared  by  absorption,  the  operation  may  be 

^jsp—B    repeated,  the  needle  this  time  being  used  more 
"^^^J    freely.    The  only  after-treatment  required  is  the 
Bowman's  stop-needle.        closure  of  the  cvc  for  tweuty-four  hours,  and  the 
maintenance  of  pupillary  dilatation  by  means  of 
atropia.  If  the  lens  be  dislocated,  it  should,  as  a  rule,  be  removed  by  means 
of  a  corneal  incision  and  the  introduction  of  a  scoop,  an  iridectomy  being 
at  the  same  time  performed ;  C.  R.  Agnew  fixes  the  lens  with  a  two- 
pronged  fork,  or  "  bident.^^    If  the  swelling  of  the  lens  be  so  great  as  to 
threaten  injurious  consequences,  a  small  incision,  with  a  keratome  or 
broad  needle,  may  be  made,  and  the  escape  of  the  offending  substance  aided 
by  the  introduction  of  a  curette.'    Wharton  Jones  practises  an  operation, 

Fig.  398. 


Hays's  knife-ueedle. 

under  the  name  of  discission  from  behind,  in  which  the  needle  is  intro- 
duced through  the  sclerotic,  behind  the  iris,  and  made  to  lacerate  the  pos- 
terior wall  of  the  capsule. 

Suction  Method — This  operation,  which  was  introduced  by  Teale,  is 
specially  adapted  to  cases  of  fluid  cataract,  such  as  are  frequently  met  with 
in  diabetic  patients.  Mr.  Teale  used  a  "  suction  curette,"  consisting  of  a 
curette  roofed  in  to  within  a  line  of  its  extremity,  with  a  handle  and  a  piece 
of  India-rubber  tubing  furnished  with  a  mouih-piece.  The  anterior  capsule 
of  the  lens  being  lacerated  with  two  needles,  the  curette  is  introduced  through 
a  small  corneal  wound  into  the  area  of  the  pupil,  and  the  fluid  lens  matter 
sucked  out  by  the  application  of  the  operator's  mouth.  Mr.  Bowman  has 
devised  a  "  suction  syringe,"  which  is  in  some  respects  more  convenient  than 
the  curette. 

Treatment  of  Capsular  and  Secondary  Cataract  It  some- 
times happens  that,  after  the  removal  of  a  cataractous  lens,  the  field  of  vision 
is  still  obscured  by  an  opaque  or  wrinkled  condition  of  the  remaining  cap- 
sule, containing,  perhaps,  some  portions  of  lenticular  matter  inclosed  within 
its  layers ;  the  obstruction  may  be  aggravated  by  the  presence  of  nodules 
of  inflammatory  lymph.  No  operation  should  be  practised  for  the  relief  of 
this  condition  until  all  the  irritation  caused  by  the  original  operation  has 
passed  away,  an  interval  of  several  months  being  usually  required.  The 
safest  mode  of  treating  secondary  or  capsular  opacities  is  to  tear  through 

'  The  operation  is  thus  essentially  converted  into  the  true  "  linear  extraction,'^  which 
originated  in  1811  with  Gibson,  of  Manchester. 
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the  occluding  membrane  with  a  Hays's  needle,  introduced  through  the 
cornea.    If  the  capsule  be  very  dense  and  resisting,  two  needles,  introduced 

at  opposite  sides  of  the  cornea,  may  be  used,  as  advised  by  Bowman  one 

serving  to  fix  the  membrane  while  laceration  is  effected  with  the  other. 
Other  plans  are  to  divide  the  capsule  with  delicate  "canula-scissors"  (Fig. 
399),  to  tear  it  with  toothed  forceps,  as  practised  by  Higgens,  of  Guy"s 
Hospital,  or,  as  recommended  by  C.  R.  Agnew,  to  perforate  and  fix  the 
membrane  with  a  needle,  and  then  with  a  sharp  hook,  introduced  through 
a  small  corneal  opening,  to  tear  and  roll  up  the  membrane,  which,  if  not 


Fig.  399, 


Canula-scissors. 


too  closely  attached,  may  be  drawn  out  with  the  instrument.  E.  Gr.  Loring 
employs  a  very  delicate  and  narrow  knife,  with  which  he  punctures  the 
sclero-corneal  junction,  and  then  freely  cuts  through  the  iris  as  well  as  the 
capsular  cataract.  After  these,  as  after  other  cataract  operations,  the 
pupil  should  be  kept  for  some  time  well  dilated  with  atropia. 

Diseases  of  Vitreous  HuxMor,  Choroid,  Retina,  and  Optic  Papilla. 
{Amaurosis  and  Amblyopia.) 

Amblyopia  and  amaurosis  are,  strictly  speaking,  symptoms,  the  former 
word  denoting  obscurity,  and  the  latter  more  or  less  complete  loss  of  vision} 
These  terms  are  ordinarily  applied  to  all  cases  of  partial  or  total  blindness, 
which  are  dependent  neither  on  external  obstructions  (such  as  cataract  or 
opaque  cornea)  nor  upon  optical  defects  of  the  eye,  but  are  limited  by  Yon 
Graefe  and  many  other  modern  ophthalmologists  to  cases  of  lost  or  impaired 
vision  which  ai'e  caused  by  primary  atrophy  of  the  optic  nerve,  or  by  such 
irregularities  in  the  circulation  of  the  nervous  system  as  may  eventually 
lead  to  such  atrophy. 

Looking,  then,  upon  these  conditions  (amblyopia  and  amaurosis)  as 
symptoms  of  disease,  rather  than  as  definite  pathological  states  which  can 
be  referred  to  any  particular  cause,  I  shall  first  speak  of  the  morbid  changes 
in  the  deeper  structures  of  the  eye,  to  which  their  manifestation  may  be 
due,  and  subsequently  of  those  cases  of  nervous  blindness  to  which  alone 
Yon  Graefe  and  his  followers  would  apply  the  term  amaurotic. 

The  Ophthalmoscope  These  cases  can  only  be  investigated  by  the 

aid  of  the  ophthalmoscope,  a  brief  account  of  which  instrument  may,  there- 
fore, be  appropriately  given  in  this  place.  The  ordinary  form  of  ophthal- 
moscope consists  essentially  in  a  perforated  mirror,  by  which  the  light 
from  a  suitably  placed  lamp  is  reflected  into  the  patient's  eye,  and  thence 
back  to  that  of  the  surgeon,  who  looks  through  the  central  perforation. 
Liebreich''s  portable  ophthalmoscope,  which  is  convenient  for  general  use, 
consists  of  a  polished,  concave,  metallic  mirror,  about  1^  inch  in  diameter 

1  Etymologically  the  words  are  synonymous,  both  signifying,  literally,  dimness  of 
cision. 
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and  from  6  to  8  inches  in  focal  length.  It  has  a  central  perforation  about  a 
line  in  diameter,  and  is  mounted  in  a  light  frame  with  a  handle  of  convenient 
length.  A  movable  arm,  attached  to  the  side  of  the  frame,  supports  a  clip, 
in  which  may  be  placed,  behind  the  sight-hole,  an  ocular  lens,  either  con- 
cave or  convex,  according  to  the  needs  of  the  observer.  Accompanying 
the  ophthalmoscope  is  a  double-convex  object  lens,  for  use  in  the  method 
of  indirect  examination.    More  perfect  but  more  complicated  forms  of 

ophthalmoscope  have  been  devised  by 
Fjg.  400.  surgeons,  but  are,  perhaps,  less  well 

adapted  to  the  purposes  of  the  general 
practitioner  than  that  Avhich  has  been 
described.  Among  the  most  ingenious 
may  be  mentioned  those  of  Loring  and 
Knapp,  of  New  York,  and  Shakespeare, 
of  this  cit3^ 

Fixed  Ophthalmoscopes  and  Binocu- 
lar Ophthalmoscopes  (in  which  the  sur- 
geon uses  both  eyes  at  once)  have  each 
some  particular  advantages  in  special 
cases.  Prof.  Beale  has  clevised  a  self- 
illuminating  ophthalmoscope,  which,  by 
an  ingenious  arrangement  of  lamp  and 
mirror  (the  latter  of  Avhich  is  inclosed 
with  the  object  lens  in  a  darkened  tube), 

Liebreich's  port<-ible  ophthiUmoscope.         oaU   bC   USCd    without    the    nCCCSSity  of 

previously  darkening  the  room. 
The  ordinary  ophthalmoscope  is  used  in  a  darkened  room,  the  patient 
being  firmly  seated,  and  the  surgeon  standing  or  sitting  in  front  of  him; 
an  Argand  lamp  or  gas-burner  is  placed  to  one  (usually  the  left)  side  of, 
and  a  little  behind,  the  patient's  head,  with  the  flame  on  a  level  with  his 
eyes.  The  patient's  pupil  may,  if  deemed  necessary,  be  dilated  with 
atropia. 

For  the  indirect  method  of  examination,  which  is  that  commonly  em- 
ployed, the  surgeon  holds  the  mirror  close  to  his  own  eye,  and  about  afoot 
and  a  half  from  that  of  the  patient.  Looking  through  the  central  perfora- 
tion, the  surgeon  is  soon  able,  by  a  little  manoeuvring,  to  catch  the  rays 
from  the  lamp  and  reflect  them  directly  into  the  patient's  eye,  the  pupillary 
space  of  which  now  appears  of  a  reddish-yellow  color.  Then  taking  in  the 
other  hand  the  object  lens,  the  surgeon  holds  it  from  an  inch  and  a  half  to 
two  inches  in  front  of  the  eye  which  he  is  observing,  fixing  it  in  that  posi- 
tion by  resting  his  fingers  on  the  patient's  forehead.  By  now^  moving  his 
own  head  a  little  backwards  or  forwards,  the  operator  obtains  an  inverted 
aerial  image  of  the  fundus  of  the  observed  eye.  By  directing  the  patient 
to  turn  his  eye  in  various  directions,  the  surgeon  can  explore  the  whole 
fundus  of  the  eye,  it  being  remembered  that,  in  the  aerial  image  which  is 
seen,  the  position  of  every  part  is  inverted. 

In  the  rfzVeci  method  of  examination,  no  object  lens  is  used.  The  surgeon 
at  first  holds  the  mirror  about  a  foot  from  the  eye  of  the  patient,  and  then, 
by  gradually  approximating  it  more  closely,  can  illuminate  and  examine 
in  succession  the  cornea,  crystalline  lens,  and  vitreous;  the  fundus  oculi  is 
not  fairly  brought  into  view  until  the  mirror  is  within  about  two  inches  of 
the  observed  eye,  when  a  virtual  erect  image  becomes  apparent,  seeming 
to  be  placed  some  distance  behind  the  patient's  eye.  If  either  the  surgeon 
or  patient  be  short-sighted,  a  concave  lens  must  be  placed  behind  the  sight- 
hole  of  the  mirror. 
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The  entrance  of  the  optic  nerve,  which  is  usually  the  part  first  inspected, 
may  be  brought  into  view  by  causing  the  patient  to  look  at  that  ear  of  the 
operator  which  corresponds  to  the  eye  under  examination;  thus,  the  right 
ear  for  the  right  eye,  and  the  left  for  the  left.  The  optic  papilla  gives  a 
whiter  reflection  than  the  rest  of  the  fundus,  and,  when  brought  into  dis- 
tinct view  by  the  adjustment  of  the  object  lens  (in  indirect  examination), 
appears  as  a  pinkish,  white,  or  gray  disk,  marked  by  the  convergence  of 

Fio.  401. 


Use  of  the  ophthalnioseopo.  (Erichsen.) 

the  retinal  vessels;  of  these,  one  artery  and  two  veins  commonly  pass 
upwards,  and  as  manv  downwards,  each  soon  dividing  and  ramifying  over 
the  fundus.  The  veins  may  be  made  to  pulsate  by  pressing  on  the  eye, 
and  sometimes  do  so  spontaneously  in  a  normal  state.  Spontaneous  pul- 
sation of  the  retinal  arteries,  on  the  other  hand,  is  always  an  evidence  of 
increased  intraocular  pressure,  and  is  a  symptom  of  glaucoma.  The  macula 
lutea,  or  yellow  spot,  mav  be  brought  into  view  by  directing  the  patient  to 
look  at  the  central  perforation  of  the  mirror,  and  may  be  recognized  by 
the  al)sence  of  retinal  vessels.  The  macula  lutea  is  frequently  the  seat  of 
hemorrhagic  extravasations  or  other  lesions. 

It  is  not  mv  purpose  to  offer  any  detailed  account  of  the  various  ophthal- 
moscopic appearances  observed  in"  diff"erent  morbid  states  of  the  eye ;  the 
limits  of  this  volume  would  not  justify  my  doing  so,  and,  indeed,  as  justly 
remarked  by  Dixon,  it  is  not  possible  to  convey,  by  mere  verbal  descrip- 
tion, anv  information  upon  these  topics  which  would  be  of  much  real  value. 
The'use"^of  the  ophthalmoscope  can  onlv  be  satisfactorily  acquired  by  long 
and  continued  actual  practice,  and  the  assistance  which  the  student  can 
derive  from  anv  verbal  description  of  what  he  is  expected  to  see  will  not 
prove  of  m.iterial  advantage.  Those,  however,  who  cannot  pursue  their 
labors  in  this  branch  under  the  direction  of  an  experienced  and  skilluJ 
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ophthalmoscopist  (which  is  much  the  best  manner  of  acquiriii'i;'  a  practical 
knowledge  of  the  instrument),  may  study  with  benefit  the  works  of  Zander 
and  Hulke,  and  the  colored  illustrations  of  ophthalmoscopic  appearances 
published  by  Jsegev,  Liebreich,  Stellwag,  Power,  Wells,  and  others. 

The  morbid  changes  of  the  deep  structures  of  the  eye  which  induce 
amaurosis  and  amblyopia  may  now  be  briefly  referred  to. 

Changes  in  the  Vitreous  Humor.  Opacities  of  the  Vitreous. — 
These  may  consist  of  filaments  of  lymph,  shreds  of  pigment,  or  the  con- 
tracted remnants  of  blood  clots.  They  result  frequently  from  diseases  of  the 
iris,  retina,  or  choroid,  especially  when  of  a  syphilitic  character — in  which 
case  they  are  to  be  treated  by  means  of  remedies  addressed  to  that  condi- 
tion. Dense  membranous  opacities  have  been  successfully  treated  by  Yon 
Graefe  by  means  of  a  needle-operation,  as  in  cases  of  capsular  cataract. 
The  use  of  the  continuous  galvanic  current  is  recommended  in  these  cases 
by  Onimus  and  Carnus,  by  Lefort,  and  by  Teulon,  who  reports  22  cures 
among  24  cases  thus  treated. 

Muscse  Volitantes  are  floating  opacities  of  the  vitreous,  consisting  of 
*  filaments,  cells,  or  cell-debris  derived  from  that  structure,  which  are  not 
unfrequently  observed  by  those  who  are  short-sighted,  or  who  strain  their 
eyes  by  fine  work ;  they  frequently  persist  for  years,  causing  annoyance 
by  their  presence,  but  being  productive  of  no  further  evil  consequences. 
The  only  treatment  to  be  recommended  is  the  administration  of  tonics  to 
improve  the  general  health,  with  rest  for  the  eyes,  and  the  use  of  dark 
glasses. 

Hemorrhage  into  the  Vitreous  is  a  much  more  serious  affair  than  hemor- 
rhage into  the  aqueous  humor.  In  the  former  situation,  absorption  takes 
place  very  slowly,  and  shreds  of  clot  are  apt  to  be  left,  which  permanently 
interfere  with  vision.  The  treatment  consists  in  local  depletion,  the  appli- 
cation of  cold,  etc. 

Synchisis  is  a  term  used  to  denote  a  softened  and  fluid  condition  of  the 
vitreous.  In  some  cases,  the  vitreous  holds  in  suspension  numerous  scales 
of  cholestearine,  with,  according  to  Poncet,  tyrosine  and  crystallized  phos-, 
phates,  giving  a  sparkling  appearance  when  examined  with  the  ophtalmo- 
scope;  the  condition  is  then  called  synchisis  scintillans.  Fluid  vitreous 
may  result  from  injuries,  or  from  various  non-traumatic  inflammatory 
affections  of  the  eye ;  it  usually  causes  diminished  tension  of  the  eyeball, 
though  it  may  be  met  with  in  cases  of  glaucoma.  The  condition  is,  I 
believe,  irremediable. 

Inflammation  of  the  Vitreous  (Hyalitis)  is  a  condition  the  possibility 
of  the  existence  of  which  is  denied  by  Pagenstecher  ;  Spencer  Watson  has, 
however,  recorded  an  instance  of  its  occurrence,  in  which  a  cure  was 
eftected  by  the  administration  of  mercury  and  the  local  use  of  atropia. 

Changes  in  the  Choroid. —  Choroiditis  frequently  occurs  in  connec- 
tion with  inflammation  of  the  iris  and  retina.  The  changes  revealed  by 
the  ophthalmoscope  may  consist  merely  of  increased  vascularity,  of  cloudi- 
ness due  to  serous  effusion,  or  of  yellowish-white  patches  of  lymph,  often 
surrounded  by  pigment,  and  perhaps  traversed  by  the  retinal  vessels. 
Choroiditis  is  frequently  an  accident  of  constitutional  syphilis,  in  which 
case  it  is  said  that  the  lymphy  patches  are  more  circumscribed  than  in  the 
simple  variety  of  the  aff"ection.  Bull,  of  New  York,  has  observed  that 
irido-choroiditis  often  follows  neuralgia  of  the  trigeminal  nerve.  The 
treatment  consists  in  the  cautious  administration  of  mercury,  or  iodide  of 
potassium,  with  tonics,  especially  iron  and  quinia. 
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Atrophy  of  the  Choroid,  commonly  of  a  local  character,  usually  accom- 
panies posterior  staphyloma,  in  severe  cases  of  myopia.  In  an  advanced 
stage  of  atrophy,  the  choroid  is  entirely  deficient  in  parts,  the  exposed 
sclerotic  appearing  in  its  place  in  the  form  of  white  patches.  The  treat- 
ment consists  in  the  enforcement  of  rest  to  the  eyes,  with  local  depletion 
and  counter-irritation.  If  the  disease  be  rapidly  progressive,  Lawson 
advises  the  administration  of  the  bichloride  of  mercury. 

Aneemia  of  the  Choroid  is  characterized  by  paleness  of  the  fundus  oculi, 
and  is  often  accompanied  by  contraction  of  the  retinal  vessels. 

Bony  Deposits  are  occasionally  found  in  the  choroid,  apparently  result- 
ing from  osseous  change  in  previously  formed  inflammatory  lymph ;  cal- 
careous deposits  are  in  the  same  cases  often  found  in  the  lens  and  cornea. 

Tuhercles  of  the  Choroid  are  met  with  in  cases  of  acute  tuberculosis ; 
the  coexistence  of  the  choroidal  affection  with  tuberculosis  of  the  lungs  is, 
according  to  StefFen,  more  constant  than  with  the  same  condition  of  the 
pia  mater. 

Tumors  of  the  Choroid. — The  morbid  growths  met  with  in  this  situa- 
tion belong  either  to  the  group  which  Yirchow  designates  as  sarcomata 
(see  page  514),  or  to  the  medullary  form  of  cancer.  In  either  case  the 
tumor  is  apt  to  contain  a  certain  amount  of  melanotic  deposit.  The  only 
tr-eatment  to  be  recommended  is  excision  of  the  globe,  which  should,  if 
possible,  be  performed  before  the  tumor  has  made  its  way  through  the 
external  coats  of  the  eye.  Wilson,  of  Dublin,  records  a  case  in  which  a 
cyst  containing  crystals  of  cholestearine  was  developed  between  the 
choroid  and  retina,  simulating  glioma  of  the  latter  structure. 

Changes  in  the  Retina  Hypersemia  of  the  Retina  may  be  due  to 

over-exertion  of  the  eyes,  in  which  case  its  treatment  consists  in  rest  of  the 
organ,  and  in  the  use  of  local  depletion,  counter-irritation,  and  the  cold 
douche,  with  the  administration  of  tonics,  etc.  In  other  cases  there  is  a 
passive  venous  congestion,  due  to  cerebral  disease  or  the  pressure  of  a 
tumor.  The  iodide  and  bromide  of  potassium  are  recommended  under 
such  circumstances,  but  the  results  of  treatment  are  far  from  satisfactory. 

Retinitis  is  very  often  associated  with  choroiditis,  and  not  unfrequently 
with  iritis.  It  is  marked  in  its  early  stages  by  increased  vascularity,  and 
subsequently  by  the  occurrence  of  extravasation,  serous  effusion,  or  lymphy 
deposit.  It  is  often  due  to  syphilitic  or  nephritic  disease,  particularly  the 
former  (see  p.  477).  Mercury,  which  is  serviceable  in  the  syphilitic 
variety,  is  totally  contra-indicated  in  that  which  depends  on  kidney  dis- 
ease, the  most  useful  remedy  in  the  latter  form  of  the  affection  being  proba- 
bly the  muriated  tincture  of  iron. 

"Retinitis  Pigmentosa  (which,  from  night-blindness  being  one  of  its 
prominent  symptoms,  is  also  called  Retinitis  Hemeralopica)  is  character- 
ized by  the  deposit  of  pigment  matter  on  the  retina ;  the  disease  is  incura- 
ble, going  on  to  the  production  of  total  blindness,  though,  as  the  course  of 
the  aff"ection  is  very  slow,  old  age  may  be  attained  before  this  consumma- 
tion is  reached.  Vrof.  Arlt,  of  Vienna,  has  given  the  name  Retinitis 
Nyctalopica  to  certain  cases  of  inflammation  of  the  retina  in  which  the 
opposite  condition  is  present,  the  patients  seeing  better  in  the  dusk  than 
in  a  bright  light ;  the  treatment  which  he  recommends  is  functional  rest, 
with  the  use  of  colored  glasses  and  the  administration  of  mercury. 

Apoplexxj  of  the  Retina  may  occur  in  any  of  the  forms  of  retinitis  (more 
particularly  in  the  nephritic),'  or  may  result  from  other  causes,  such  as 
heart  disease,  atheroma  of  the  retinal  vessels,  embolism,  or  suppressed 
menstruation.    The  treatment  consists  in  obviating  a  recurrence  of  the 
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hemorrhage  by  endeavoring  to  remove  the  cause,  if  this  can  be  ascertained. 
Advantage  may  perhaps  be  derived  from  the  use  of  iodide  of  potassium  in 
hastening  the.  absorption  of  the  effused  clots. 

Avaemia  of  the  Retina  may  accompany  anaemia  of  the  choroid.  Such  a 
condition,  when  met  with  in  cases  of  epileptiform  convulsions,  has  been 
called  by  Hughlings  Jackson  Epilepsy  of  the  Retina.  Raynaud  has  ob- 
served anaemia  of  the  retina  causing  amblyopia,  increased  by  external  heat 
and  diminished  by  cold. 

Detachment  of  the  Retina  may  occur  in  cases  of  extreme  posterior  staphy- 
loma, or  may  be  due  to  loss  of  vitreous,  to  hemorrhage  or  serous  effusion, 
or  to  the  growth  of  tumors  of  the  choroid.  When  the  detachment  is  caused 
by  sub-retinal  effusion,  an  attempt  may  be  made  to  evacuate  the  fluid  by 
puncturing  the  retina  Avith  one  or  two  needles,  passed  through  the  sclerotic 
and  viti'eous,  as  advised  by  Von  Graefe  and  Bowman  ;  or  with  a  delicate 
trocar,  as  recommended  by  Wecker;  or  by  puncturing  the  choroid  from 
without,  as  suggested  by  Laurence.  Dr.  Wolfe,  of  Glasgow,  employs  for 
the  same  purpose  an  operation  which  he  calls  a  "  sub-conjunctival  sclerot- 
omy." Wecker  has  recently  suggested  drainage  of  the  sub-retinal  space 
by  the  introduction  of  a  gold  or  catgut  thr(;ad,  while  McKeown,  of  Belfast, 
has  successfully  operated  by  excising  sub-conjunctivally  a  portion  of  both 
sclerotic  and  choroid.  Dianoux  and  Green  have  derived  advantage  from 
hypodermic  injections  of  pilocarpine.  Martin,  Wecker,  and  Abadie  em- 
ploy galvano-piincture,  believing  that  by  exciting  a  slight  degree  of 
choroido-retinitis  the  increase  of  retinal  detachment  may  be  prevented. 

Fatty  Degeneration  of  the  Retina  sometimes  occurs  in  cases  of  albumi- 
nuria. 

Emholism  of  the  Central  Artery  of  the  Retina  produces  contraction  of 
both  sets  of  retinal  vessels,  but  particularly  of  the  arteries,  and  is  often 
accompanied  with  sub-retinal  effusion  in  the  neighborhood  of  the  macula 
lutea.  Embolism  of  the  retinal  artery  often  depends  upon  the  existence  of 
cardiac  valvular  disease  of  the  left  side.  It  produces  sudden  and  total 
blindness,  and  is  rarely  recovered  from.^ 

Tumors  of  the  Retina. — Cystic  degeneration  of  the  retina  is  occasion- 
ally observed  in  an  eye  which  has  long  been  blind,  and  may  require  exci- 
sion of  the  globe,  if  the  disease  should  produce  pain  and  threaten  the 
integrity  of  the  other  Qje.  The  most  common  retinal  tumor,  however,  is 
the  Glioma,  which  runs  an  almost  malignant  course,  and  was  indeed 
formerly  considered  to  be  of  an  encephaloid  character.  The  only  treatment 
to  be  recommended  is  early  e.xcision,  which  ma}^  be  required  in  the  case  of 
both  eyes,  if  both  be  affected.    The  disease  often  recurs  in  the  orbit. 

Changes  in  the  Optic  Papilla.  Optic  Neuritis. — Two  forms  are 
recognized — one  confined  to  the  optic  nerve,  and  the  other  likewise  involv- 
ing the  retina  {neuro-retinitis).  The  former  is  often  an  attendant  upon 
cranial  or  cerebral  disease  {descending  optic  neuritis),  while  the  latter  is 
frequently  of  a  syphilitic  nature.  In  some  cases  the  optic  disk  is  first 
affected,  the  disease  subsequently  extending  upwards  {engorged  papilla, 
choked  disk,  ischsemia,  or  ascending  neuritis).  The  optic  papilla  is  at 
first  swollen  and  congested,  afterwards  assuming  a  peculiar  "woolly"  ap- 
pearance. In  ischsemia  or  choked  disk,  vision  may  be  retained  until  a  late 
period  of  the  affection,  but  in  descending  neuritis  it  is  impaired  from  the 

1  Accoj'flinnf  to  Loring,  Magnus,  and  Zuliender,  many  cases  of  sudden  blindness 
which  are  ordinarily  attributed  to  embolism  are  really  due  to  other  conditions,  such 
as  hemorrhage  or  serous  elfusion  within  the  sheath  or  amid  the  fibres  of  the  optic 
nerve. 
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beginning.  According  to  Higgens,  and  some  others,  choked  disk  is  at 
first  merely  a  passive,  non-inflammatory  condition  due  to  intracranial 
pressure.  The  prognosis  is  unfavorable,  and  the  treatment  usually  un- 
satisfactory; mercury,  cautiously  administered,  with  the  iodide  and  bromide 
of  potassium,  are  the  remedies  commonly  employed.  Neurotomy,  or  slit- 
ting the  sheath  of  the  optic  nerve,  has  been  advantageously  resorted  to  by 
Wecker  and  Power. 

Excavation,  or  Cupping  of  the  Optic  Papilla. — A  slight  depression  in 
the  centre  of  the  optic  disk  may  exist  in  the  normal  state,  constituting 
what  is  known  as  the  phijsiological  cnp.  In  glaitcoma,  and  in  some  cases 
of  advanced  myopia,  a  much  more  marked  and  abrupt  form  of  cupping  is 
observed;  the  most  distinctive  characteristic  of  this  condition  is  the  bend- 
ing of  the  retinal  vessels  at  the  margin  of  the  optic  disk,  the  whole  of 
which  is  occupied  by  the  glaucomatous  cvp;  if  the  excavation  be  very 
deep,  the  retinal  and  papillary  portions  of  the  vessels  may  be  seemingly 
quite  disconnected.  A  third  form  of  cupping  often  accompanies  atrophy 
of  the  optic  nerve,  a  condition  which  may  result  from  the  pressure  of  intra- 
orbital tumors,  from  disease  of  the  brain  or  spinal  cord,  or  from  the  abuse 
of  tobacco,  etc. 

Tumors  of  the  Optic  Nerve. — Various  forms  of  morbid  growth  are  met 
with  in  this  situation,  as  the  fibrous,  fibro-cellular,  cystic,  and  cancerous; 
there  are  usually  in  these  cases  double  vision  and  protrusion  of  the  eyeball, 
with  diminution  of  the  field  of  vision,  or  amblyopia  ;  the  treatment  consists 
in  removal  of  the  tumor,  which  Knapp  has  succeeded  in  effecting  in  one 
case  without  removal  of  the  eyeball. 

Amaurosis  and  Amblyopia  from  Extra-Ocular  Causes — 

Impairment  or  loss  of  vision,  without  any  recognizable  primary  lesion  of 
the  eye,  may  result  from  disease  of  the  cerebrum,  cerebellum,  or  spinal 
cord;  from  sudden  suppression  of  the  menses,  or  other  uterine  disturbance 
(even  from  pregnancy);  from  profuse  hemorrhage;  from  reflex  irritation, 
as  from  a  carious  tooth;  from  compression  of  the  optic  nerve;  from  embo- 
lism; from  the  toxic  influence  of  tobacco,  alcohol,  lead,  or  quinia;  from 
uraemic  poisoning,  diabetes,  etc.  In  all  cases  the  immediate  cause  of  the 
loss  of  sight  is  interference  Avith  the  circulation  of  the  nervous  structures 
concerned  in  vision,  or,  in  permanent  cases,  atrophy  of  the  optic  nerve.  A 
symptom  which  by  some  authors  is  considered  of  value,  in  the  diagnosis 
between  amaurosis  from  cerebral  and  that  from  spinal  disease,  is  that,  in 
the  former,  both  eyes  are  usually  affected,  and  the  pupils  dilated;  while  in 
the  latter,  one  eye  only  is  commonly  involved,  and  the  pupil  contracted. 

Hhe  field  of  vision  is  differently  affected  in  different  cases;  thus  the 
centre,  or  the  periphery,  of  the  field  may  be  chiefly  involved,  or  the  loss 
of  sight  may  involve  just  half  of  the  field  (hemiopia),  vision  being  perfect 
on  one  side  of  a  vertical  line,  and  absent  on  the  other.  I  have  seen  a  well- 
marked  case  of  hemiopia  following  a  fracture  of  the  base  of  the  skull. 

The  treatment  of  these  forms  of  amaurosis  consists  in  endeavoring  to 
remove  the  cause,  Avhen  that  can  be  ascertained:  when  resulting  from  dis- 
ease of  the  central  nervous  system,  the  prognosis  is  extremly  unfavorable. 
Nagel,  of  Tubingen;  Chisolm,  of  Baltimore;  Bull,  of  New  York;  and 
Harlan,  of  this  city,  have  derived  advantage  in  some  of  these  cases  from 
the  use  of  strychnia.  The  drug  may  be  administered  hypodermically,  or, 
which  Chisolm  now  prefers,  may  be  given  by  the  mouth  in  quantities 
varying  from  to  ^  grain  daily,  in  divided  doses.  Quaglino  and  Bull 
speak  favorably  of  the  use  of  bromide  of  potassium  in  cases  of  alcoholic 
amblyopia.    Inhalations  of  nitrite  of  amyl  have  been  successfully  used  by 
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Swanzy.  Parnard  has  stretched  both  optic  nerves,  but  with  little  if  any 
benefit. 

Hemeralopia,  Day-Sight,  or  Night-Blindness,  is  a  functional 
condition  consisting  in  a  diminished  sensibility  of  the  retina,  due  appa- 
rently to  excessive  exposure  of  the  eyes  to  light,  together  with  a  debilitated 
and  especially  a  scorbutic  condition  of  the  system.  It  is  most  common 
among  residents  in  tropical  countries,  soldiers  and  sailors,  etc.  This  affec- 
tion must  not  be  confounded  with  Retinitis  Pigmentosa,  in  which  night- 
blindness  is  a  frequent  symptom;  in  the  true  hemeralopia,  no  morbid 
changes  whatever  are  revealed  by  the  ophthalmoscope.  The  treatment 
consists  in  the  administration  of  tonics,  especially  cod-liver  oil,  with  the 
use  of  dark-colored  glasses  to  protect  the  eyes.  If  the  disease  can  be  traced 
to  scurv)%  or  to  malarial  fever,  remedies  suitable  to  those  affections  must 
be  employed.  Instillation  of  a  solution  of  strychnia  (gr.  j-fjj)  is  recom- 
mended by  Walker,  of  Liverpool. 

Snow-Blindness  is  a  condition  analogous  to  hemeralopia,  resulting 
from  exposure  to  the  dazzling  reflection  from  snow ;  the  eyes  should  be 
shielded  by  colored  glasses,  and  tonics  administered  if  the  patient's  general 
condition  demand  their  use. 

Nyctalopia  This  rare  affection  is  the  reverse  of  hemeralopia,  and 

consists  in  a  hypcrassthetic  state  of  the  central  portion  of  the  retina,  the 
peripheral  part  being  anaesthetic.  The  treatment  consists  in  protecting  the 
eyes  from  light,  and  in  improving  the  constitutional  state  of  the  patient, 
by  the  use  of  tonics,  particularly  the  preparations  of  zinc  and  iron. 

Color-Blindness,  or,  as  Dixon  more  accurately  terms  it,  Acritochro- 
macy,  is  a  defect  of  vision  in  which  the  power  of  distinguishing  one  or 
more  colors  is  lost.  Usually  red  and  green  are  the  two  colors  which  are 
confused  together,  but  in  some  cases  vision  is  achromatic,  all  colors  alike 
appearing  as  white,  black,  or  gray.  Color-blindness  is  usually  congenital, 
but  may  result  from  disease ;  achromatic  vision  existed,  as  a  temporary 
condition,  in  a  case  of  optic  neuritis  observed  by  Chisolm.  When  con- 
genital, the  affection  is  probably  incurable. 

Accommodation  and  Refraction. 

Accommodation  is  the  power  of  self-adjustment  which  an  eye  possesses, 
by  means  of  which  objects  at  various  distances  are  equally  welfseen.  This 
adjustment  is  accomplished  by  a  muscular  effort  (on  the'part  of  the  ciliary 
muscle),  of  which  the  individual  is,  however,  usually  unconscious. 

Refraction  is  the  passive  power  by  which,  when  the  eye  is  at  rest, 
rays  of  light  are  brought  to  a  focus  on  the  retina ;  it  is  a  purely  physical 
property,  depending  upon  the  shape  of  the  eye  and  of  its  various  refracting 
media,  as  the  cornea,  lens,  etc. 

The  various  anomalies  of  refraction  and  defects  of  accommodation,  to 
which  the  human  eye  is  subject,  have  received  of  late  years  a  great  deal  of 
attention  from  ophthalmologists,  and  the  means  by  which  these  anomalies 
and  defects  may  be  recognized  and  corrected  have  been  thoroughly  studied 
and  systematized;  for  information  on  these  topics,  I  must,  however,  refer 
the  student  to  special  treatises  on  the  subject,  contenting  myself  with 
mentioning  and  explaining  the  principal  terms  employed. 
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Emmetropia — This  is  the  normal  condition;  an  eye  is  emmetropic, 
when  parallel  rays  are  converged  to  a  focus  on  the  retina  by  the  refractive 
power  of  the  eye  itself,  without  any  effort  of  accommodation. 

Myopia  or  Brachymetropia  (Short  Sight). — In  this  condition, 
distant  rays  are  brought  to  a  focus  in  front  of  the  retina,  the  image  formed 
upon  which  is  therefore  indistinct.  Myopia  is  usually  due  to  an  elongation 
of  the  antero-posterior  diameter  of  the  eye,  and  commonly  results  from  a 
prolongation  of  the  posterior  half  of  the  eye,  often  accompanied  with  thin- 
ning of  the  sclerotic  and  partial  atrophy  of  the  choroid,  constituting-  pos- 
terior staphyloma.  This  condition  requires  the  use  of  concave  glasses. 
As  spasm  of  the  ciliary  muscle  is  present  in  many  cases,  the  methodical 
use  of  atropia  is  recommended  by  Schiess,  Windsor,  and  Derby. 

Hypermetropia  or  Hyperopia  is  a  condition  exactly  the  reverse  of 
the  preceding ;  here,  distinct  rays  come  to  a  focus  behind  the  retina,  the 
image  on  the  latter  being  of  course  indistinct  as  in  the  previous  case.  A 
hypermetropic  is  usually  smaller  than  an  emmetropic  eye,  particularly  in 
its  antero-posterior  diameter,  Avhence  it  has  a  flattened  appearance.  Ac- 
cording to  Stevens,  of  Albany,  hypermetropia  is  often  associated  with 
nervous  disorders,  particularly  chorea  and  epilepsy.  Hypermetropia  re- 
quires the  use  of  convex  glasses.  The  local  use  of  Calabar  bean  is  recom- 
mended by  Magnus. 

Ametropia'  is  a  general  term  embracing  both  the  preceding  conditions  ; 
it  is  therefore  the  opposite  of  emmetropia. 

Astigmatism  is  a  condition  in  which  the  refracting  power  varies  in 
different  meridians  of  the  eye.  Thus  one  meridian  may  be  emmetropic,  and 
others  ametropic ;  or  there  may  be  myopia  in  one  meridian,  and  hyperme- 
tropia in  another.  Many  persons  have  slightly  astigmatic  vision  without 
knowing  it,  and  it  is  only  when  the  want  of  symmetry  is  marked  that  the 
affection  excites  attention  ;  the  remedy  is  the  use  of  cylindrical  glasses. 

Aphakia  is  an  anomalous  state  of  refraction  caused  by  the  absence  of 
the  crystalline  lens,  as  after  cataract  operations.  Aphakia  renders  the  nor- 
mal eye  markedly  hypermetropic,  while  it  diminishes  myopia,  and  may  even 
make  a  myopic  eye  emmetropic.  The  remedy  for  aphakia  (which  is  accom- 
panied by  loss  of  accommodation)  is  the  use  of  powerful  convex  lenses. 

Presbyopia  is  a  diminution  of  the  range  of  accommodation,  interfering 
with  vision  of  near  objects,  while  distant  vision  remains  unimpaired.  Pres- 

'  For  a  convenient  mode  of  determining  the  degree  of  ametropia,  see  an  able  paper 
by  Dr.  W.  Thomson,  in  the  American  .Journal  of  the  Medical  Sciences,  for  October,  1870. 
Dr.  Thomson  has  invented  an  ingenious  instrument,  which  he  calls  an  ametrometer, 
for  measuring  the  refraction  of  the  eye  without  the  use  of  lenses.  A  convenient  mode 
of  estimating  the  refractive  condition  of  the  eye  is  known  as  the  shadow-test;  if  a 
lamp  be  placed  above  the  patient's  head,  and  the  fundus  oculi  be  illuminated  by  an 
ophthalmoscopic  mirror  of  10-inch  focal  length  (25  cm.),  held  at  a  distance  of  four 
feet  (120  cm.),  there  is  seen  a  bright  area  of  the  retina,  with  a  dark  border  which 
is  the  shadow  of  the  iris  ;  if  now  the  eye  be  einmetrofiic,  by  tilting  the  mirror,  the 
light  area  will  be  displaced  in  the  opposite  direction,  but  there  will  be  no  distinct 
line  of  demarcation  between  the  illuminated  part  and  the  shadow  ;  in  a  case  of 
myopia,  however,  there  will  be  a  distinct  linear  edge  to  the  shadow,  which  will  move 
in  the  same  direction  as  the  mirror,  and  in  a  case  of  hypermetropia,  one  which  will 
move  in  the  opposite  direction.  By  ascertaining  the  strength  of  the  glass,  concave 
or  convex,  which  will  cause  the  disappearance  of  the  shadow,  the  degree  of  ametropia 
can  be  estimated  with  sufficient  accuracy  for  ordinary  purposes. 
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byopia  is  an  almost  constant  attendant  upon  old  age,  and  can  scarcely  be 
looked  upon  as  abnormal :  the  treatment  consists  in  the  use  of  convex  g-lasses. 

Paralysis,  and  Spasm  of  the  Ciliary  Muscles  may  each  be  a 
cause  of  loss  of  accommodation.  The  Calabar  bean  may  be  used  for  the 
fomer,  and  atropia  for  the  latter,  condition. 

Asthenopia,  or  Weak  Sight,  may  depend  upon  exhaustion  of  the  power 
of  accommodation  in  cases  of  hypermetropia,  or  upon  insufficiency  of  the 
internal  recti  muscles,  by  which  the  necessary  convergence  of  the  eyes  for 
near  vision  cannot  be  long  maintained.  The  former  (which  is  called  accom- 
modative astlienopia)  requires  the  use  of  convex  glasses,  while  the  latter 
{muscular  asthenopia)  may  demand  division  of  one  or  both  external  recti, 
or  the  use  of  appropriate  prisms.  As  pointed  out  by  S.  W.  Mitchell, 
Higgens,  Carter,  Piorry,  and  other  writers,  asthenopia  may  give  rise  to 
cerebral  symptoms,  such  as  headache,  giddiness,  etc.,  and  may  thus  be  mis- 
taken for  intracranial  disease. 

Glaucoma. 

Glaucoma  is  the  term  which  was  formerly  applied  to  all  cases  of  impaired 
vision  accompanied  by  a  greenish  hue  of  the  pupil,  and  not  manifestly  due 
to  lesions  situated  in  front  of  the  iris.  The  affection  was  variously  sup- 
posed to  consist  in  an  abnormal  condition  of  the  vitreous,  retina,  optic  nerve, 
or  choroid,  but  its  pathology  was  not  well  understood  until  quite  recently, 
and  in  a  great  degree  through  the  labors  of  Von  Graefe.  who  has  shown 
that  all  the  symptoms  of  this  formidable  disease  are  due  to  increased 
intraocular  tension,  caused  by  the  augmented  volume  of  the  vitreous  and 
aqueous  humors,  and  prol)ably  originating  in  an  irido-choroiditis.^ 

The  distinctive  Symptoms  of  glaucoma  are  increased  hardness  or  tension 
of  the  eyeball ;  diminished  sensibility,  and,  at  a  later  period,  haziness  of 
the  cornea;  distention  of  the  ciliary  vessels;  diminution  in  the  size  of  the 
anterior  chamber ;  sluggishness  and  dilatation  of  the  pupil  (which  has  a 
green  hue) ;  partial  atrophy  of  the  iris  ;  and  lastly  opacity  of  the  crystalline 
lens.  By  the  ophthalmoscope,  the  retinal  arteries  are  seen  to  pulsate  ;  the 
optic  papilla  presents  the  characteristic  glaucomatous  cup  (page  133)  ;  the 
vitreous  appears  cloudy  ;  and  hemorrhages  into  the  deep  structures  of  the 
eye  may  be  observed.  Vision  is  hypermetropic  and  presbyopic ;  the  field 
of  vision  becomes  contracted  ;  amblyopia,  at  first  periodic,  ends  in  complete 
amaurosis  ;  halos  or  prismatic  spectra  are  seen  on  looking  at  the  flame  of  a 
candle  ;  and  pain,  more  or  less  intense,  is  felt  in  the  eyeball,  and  along  the 
course  of  the  optic  nerve. 

Glaucoma  is  usually  met  with  in  persons  past  the  middle  period  of  life, 
and  may  arise  spontaneously,  or  as  the  result  of  some  injury  or  antecedent 
inflammation.  It  is  said  to  be  occasionally  traceable  to  the  shock  of  mental 
or  moral  emotions.  Various  forms  of  the  disease  are  recognized  by  syste- 
matic writers,  as  the  glaucoma  fulminans,  in  which  the  symptoms  may  be 
fully  developed  in  a  few  days  or  even  hours,  the  acute,  the  subacute,"^  the 
chronic  or  simple,  and  the  consecutive  or  secondary,  the  latter  being  often 
of  traumatic  origin. 

The  Treatment  of  glaucoma  consists  essentially  in  the  adoption  of  means 
to  lessen  the  intraocular  tension.    In  mild  cases,  advantage  may  no  doubt 

'  Jonathan  Hutchinson,  however,  has  advanced  the  view  that  glaucoma  is  a  neu- 
rosis, and  that  the  tension  of  the  eyeball  is  due  to  tonic  contraction  of  the  sclerotic. 
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be  derived  from  the  assiduous  use  of  atropia  or  eserine,'  and  of  constitu- 
tioual  remedies,  but  in  the  majority  of  instances  no  time  should  be  lost 
in  resorting  to  iridectomy,  which,  under  these  circumstances,  should  be 
performed  as  directed  at  page  711.  The  benefits  to  be  expected  from  this 
operation,  for  the  introduction  of  which  we  are  indebted  to  Von  Graefe, 
are  in  reverse  proportion  to  the  duration  of  the  disease ;  thus,  if  employed 
during  the  forming  stage  of  the  affection,  a  perfect  cure  may  be  reason- 
ably hoped  for ;  an  early  operation,  even  in  fully  developed  acute  glau- 
coma, will  probably  at  least  arrest  the  course  of  the  disease,  and  prevent 
further  deterioration  of  sight;  while  in  chronic  glaucoma,  the  structural 
changes  are  usually  so  far  advanced  before  the  nature  of  the  case  is 
recognized,  that  comparatively  little  can  be  expected  from  any  mode  of 
treatment. 

Other  operations  for  the  relief  of  glaucoma  have  been  practised,  and 
with  alleged  good  results.  Thus  repeated  ^^oracentesis  of  the  cornea  \& 
highly  recommended  by  Sperino,  trephining  the  cornea  by  Dr.  Argyll 
Robertson,  the  use  of  a  catgut  or  metallic  seton  by  Wecker,  stretching  the 
external  nasal  nerve  by  Badal,  Trousseau,  and  W.  0.  Moore,  cylico- 
tomy,  or  division  of  the  ciliary  muscle,  by  Hancock,  and  puncture  or 
incision  of  the  sclerotic  (sclerotomy)  by  Quaglino,  Wecker,  Lefort, 
Spencer  Watson,  Bader,  Mauthner,  and  other  surgeons.  The  weight  of 
testimony  in  favor  of  iridectomy  is,  however,  such  that  the  surgeon  wilt 
usually  hesitate  to  delay  the  latter  operation  while  experimenting  with 
any  other  mode  of  treatment. 

Affections  of  the  Entire  Eyeball. 

Ophthalmitis,  or  Inflammation  of  the  Eyeball,  may  result  from 
traumatic  causes,  may  be  idiopathic,  or  may  be  an  incident  of  pyaemia,  etc. 
The  symptoms  are  those  of  deep-seated  inflammation  generally,  with  such 
special  phenomena  as  are  traceable  to  the  implication  of  the  various  ocular 
tissues.  The  disease  usually  terminates  in  suppuration  and  rupture  of  the 
globe,  or  in  sloughing  of  the  cornea.  The  treatment  during  the  early 
stages  consists  in  the  use  of  cold  applications,  with  local  depletion,  scarifi- 
cation of  the  conjunctiv^a,  and  the  instillation  of  atropia.  If  there  be  much 
tension,  the  cornea  may  be  tapped  with  advantage.  Spencer  Watson  re- 
commends, under  the  name  of  keratectomy,  the  establishment  of  a  corneal 
fistula.  When  suppuration  has  occurred,  warm  should  be  substituted  for 
cold  applications,  and  a  free  incision  should  be  made  as  soon  as  fluctuation 
reveals  the  presence  of  pus.  If  the  eyeball  be  totally  disorganized,  excision 
may  be  required. 

Sympathetic  Ophthalmia,  or  the  secondary  implication  of  one  eye 
as  the  result  of  disease  or  injury  of  the  other,  is  especially  apt  to  occur  in 
consequence  of  wounds  involving  the  ciliary  region,  particularly  if  com- 
plicated by  the  presence  of  a  foi-eign  body.  According  to  C.  Higgens,  it 
often  follows  the  operation  of  sclerotomy.  Sympathetic  ophthalmia  is 
usually  developed  five  or  six  weeks  after  the  reception  of  an  injury,  though 
.sometimes  not  until  a  much  later  period.  In  its  common  form  it  appears 
as  a  severe  iridocyclitis,  though  it  may  occur  as  a  serous  iritis,  or  as  a  retino- 
choroiditis.  In  some  cases  the  sympathetic  irritation,  though  so  great  as 
to  render  the  eye  practically  useless,  does  not  reach  the  point  of  structural 
change,  constituting  then  what  Bonders  describes  as  Sympathetic  Neurosis. 

1  Greenway,  of  Plymouth,  adyises  the  application  of  ice. 
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The  treatment  of  sympathetic  ophthalmia,  as  I'egards  the  eye  originalh/ 
affected,  depends  upon  the  stage  of  the  disease,  and  the  amount  of  vision 
possessed  by  the  injured  organ.  Foreign  bodies  should  be  extracted  before 
the  development  of  any  sympathetic  symptoms,  and  if  the  lesion  of  the  eye 
be  so  great  as  to  render  it  useless,  excision  should  be  unhesitatingly  per- 
formed. The  same  operation  would,  of  course,  be  indicated,  should  the 
case  be  first  seen  when  the  second  eye  is  becoming  involved.  If  the  injured 
eye  still  retains  some  sight,  at  the  time  of  the  occurrence  of  sympathetic 
symptoms,  the  course  to  be  pursued  is  more  doubtful;  for  it  has  sometimes 
happened,  under  these  circumstances,  that  the  eye  first  affected  has  in  the 
end  proved  more  useful  than  the  other.  If  the  case  be  seen  at  a  very  early 
period,  an  iridectomy  on  the  symjMthetically  affected  eye  may  occasionally 
prove  serviceable,  but  in  most  instances  it  is  better  to  wait  until  the  subsi- 
dence of  acute  symptoms,  and  then,  if  necessar}^,  extract  the  lens  and  make 
an  artificial  pupil.  Sclerotomy  is  preferred  to  iridectomy,  in  these  cases, 
by  Mr.  Lawson.  The  general  treatment  of  sympathetic  ophthalmia  con- 
sists in  the  enforcement  of  functional  rest,  with  the  administration  of 
tonics,  especially  quinia,  the  cautious  use  of  mercurial  inunction,  and  the 
free  instillation  of  atropia.  Von  Graefe  has  suggested,  in  some  cases,  the 
formation  of  a  seton  through  the  vitreous,  as  a  substitute  for  enucleation 
of  the  injured  globe  ;  while,  in  the  comparatively  mild  cases  of  sympathetic 
neurosis,  division  of  the  nerves  of  the  ciliary  region  has  been  successfully 
practised  by  Meyer,  Secondi,  and  Laurence.  Optico-ciliary  neurotomy, 
or  division  of  the  optic  as  well  as  of  the  ciliary  nerves,  is  advised  by  J.  A. 
White,  Noyes,  Burnett,  and  H.  W.  Williams;  Knapp  and  Roosa,  how- 
ever, condemn  the  operation,  which  is  in  their  opinion  less  safe  than  enu- 
cleation, and  which  is  said  to  have  caused  death  in  three  or  four  cases. 
Exenteration  of  the  eye,  or  evacuation  of  its  contents  from  within  the 
sclerotic,  is  recommended  as  a  substitute  for  enucleation  by  Dr.  Michel,  of 
Charleston. 

Excision  or  Enucleation  of  the  Eyeball  is  thus  performed:  The 
patient  being  fully  etherized,  the  lids  are  held  apart  with  a  stop-speculum, 
while  the  surgeon  divides  the  conjunctiva  and  subjacent  fascia  with  scis- 
sors, in  a  circle  as  close  as  possible  to  the  margin  of  the  cornea.  The  ten- 
dons of  the  ocular  muscles  are  then  successively  raised  upon  a  strabismus 
hook  and  divided,  when,  the  eye  being  drawn  forwards  and  outwards,  the 
optic  nerve  can  be  cut  with  long  and  narrow  scissors,  curved  on  the  flat. 
The  eye  being  removed,  hemorrhage  is  to  be  checked  by  the  application  of 
cold,  when,  if  thought  proper,  the  conjunctival  wound  "may  be  closed  with 
a  silk  suture.  This,  however,  should  not  be  done  when  the  operation  is 
performed  upon  an  inflamed  eye,  as  a  free  vent  should  then  be  provided 
for  the  discharges.  The  after-dressing  consists  in  the  introduction  of  a 
piece  of  sponge  or  strip  of  lint  within  the  lids,  and  the  application  of  a  firm 
bandage.  When  cicatrization  is  complete,  and  all  inflammatory  symptoms 
have  subsided,  an  artificial  eye  may  be  adapted.  Dr.  C.hibret,  "a  French 
surgeon,  is  said  to  have  successfully  supplemented  enucleation  by  the  inser- 
tion of  an  eye  transplanted  from  a  rabbit. 

In  some  cases  of  malignant  disease,  it  may  be  necessary  to  extirpate 
the  whole  contents  of  the  orbit.  This  may  be  done  by  dividing  the  exter- 
nal commissure  of  the  lids,  incising  the  conjunctiva,  severing  the  levator 
palpebrse,  attachments  of  the  oblique  muscles,  and  all  other  orbital  connec- 
tions of  the  eye,  and  then,  drawing  the  globe  inwards,  cutting  the  optic 
nerve  with  curved  scissors,  introduced  on  the  outer  side.  The  lachrymal 
gland  should  be  also  removed,  if  it  be  diseased. 
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Strabismus. 

Strabismus,  or  Squint,  is  defined  by  Bonders  as  a  "  deviation  in  the 
direction  of  tlie  eyes,  in  consequence  of  which  the  two  yellow  spots  receive 
images  from  different  objects."  When  the  squinting-  is  constant  in  one 
eye,  the  strabismus  is  said  to  be  monocular;  when  the  patient  can  use 
either  eye  at  will,  but  not  simultaneously,  it  is  called  concomitant,  alter- 
nating, or  binocular.  Strabismus  is  usually  convergent  (cross-eyes),  or 
divergent — the  former  being  commonly  associated  with  hypermetro'pia, 
and  the  latter  with  myopia.  Squinting  may  be  periodic,  or  jjersistent; 
it  may  be  brought  on  by  various  forms  of  reflex  irritation,  or  may  depend 
on  some  anomaly  of  refraction,  on  defective  vision  in  one  eye,  or  "on  paral- 
ysis of  some  of  the  nerves  which  supply  the  ocular  muscles. 

Treatment. — If  the  affection  be  periodic,  an  attempt  may  be  made  to 
effect  a  cure  by  suitable  constitutional  treatment,  by  the  continued  use  of 
atropia  or  duboisia,  as  advised  by  Boucheron,'  by  the  use  of  glasses  to 
remedy  the  defect  in  refrac- 
tion, etc.    Tf  the  strabismus  Fig.  402. 


be  persistent,  and  not  depen- 
dent on  mechanical  causes, 
such  as  the  contraction  of  a 
cicatrix,  or  the  pressure  of  a 
tumor,  an  operation  may  be 
resorted  to,  one  or  both  inter- 
nal or  external  recti  muscles 
being  divided,  according  to 
the  nature  and  extent  of  the 
squint.  Before  having  re- 
course to  an  operation,  the 
surgeon  should  (in  case  of 


concomitant     squint)     deter-  Calezowski's  straWsmometer. 

mine  which  eye  is  primarily 

affected,  and  the  degree  of  convergence  or  divergence,  as  the  case  may  be; 
the  former  point  may  conveniently  be  ascertained  by  repeatedly  causing 
the  patient  to  close  both  eyes  and  suddenl}^  open  them,  that  eye  which 
constantly  or  habitually  deviates  from  the  straight  position  being  the  one 
primarily  affected.  The  degree  of  squinting  can  best  be  ascertained  by 
using  the  strabismometer  devised  by  Laurens,  or  that  of  Galezowski,  but, 
in  the  absence  of  these  instruments,  may  be  simply  determined  by  marking 
on  the  lower  lid  points  corresponding  to  the  centre  of  the  pupil,  when  the 
eye  is  fixed,  and  when  it  is  squinting.  If  the  degree  of  strabismus  be  mode- 
rate, less  than  three  lines  for  instance,  the  primarily  affected  eye  alone  need 
be  submitted  to^  operation ;  but  in  cases  of  greater  deviation,  a  better  result 
will  be  obtained  by  dividing  the  operation  between  both  eyes.  The  object 
to  be  accomplished,  in  an  operation  for  strabismus,  is  to  alter  the  point  of 
attachment  of  the  divided  tendon,  and  thus  diminish  the  range  of  motion 
which  it  can  impart  to  the  eye ;  hence  the  importance  of  ascertaining  the 
degree  of  deviation,  that  the  separation  of  the  tendon  from  its  attachment 
may  be  more  or  less  complete,  according  to  the  exigencies  of  the  particular 
case. 

The  operation  for  Division  of  the  Internal  Rectus  Tendon  is  thus  per- 
formed: The  eyelids  being  separated  with  a  stop-speculum,  the  surgeon 
catches  with  fine-toothed  forceps  a  fold  of  the  conjunctiva  and  subjacent 

'  Dr.  C.  A.  Biicklin  advises  the  use  of  eserine  in  the  early  stages  of  convergent 
squint. 
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fascia,  on  a  level  with  the  lower  border  of  the  tendon,  and  with  delicate 
probe-pointed  scissors  makes  an  opening  just  large  enough  to  admit  the 
strabismus  hook;  the  latter  is  then  insinuated  behind  the  tendon,  which 
it  renders  tense  by  drawing  it  forwards  and  outwards;  the  scissors  are 
next  introduced  closed,  and  then  opened,  so  as  to  place  one  blade  behind, 
and  the  latter  in  front  of  the  tendon,  which  is  subsequently  divided  sub- 
conjunctivally,  close  to  its  sclerotic  attachment,  by  a  number  of  slight  cuts. 
To  prevent  the  slipping  of  the  tendon,  which  is  apt  to  occur  with  the 

ordinary  strabismus  hook,  an  ingenious 
Fig- 403.  instrument  known  as  the  "crotchet 

^  hook"  has  been  recently  introduced  by 

-^^     Dr.  Theobald,  of  Baltimore.  A  counter- 
opening  in  the  conjunctiva,  to  allow 
strabismus  hook.  the  cscape  of  blood,  may  be  made,  as 

is  done  by  Bowman,  by  cutting  with 
the  scissors  on  the  point  of  the  hook  before  this  is  withdrawn.  The  above 
is  known  as  the  sub-conjvinctival  operation,  and  was  introduced  by  Crit- 
chett.  Other  surgeons  prefer  to  divide  the  conjunctiva  more  freely,  after- 
wards bringing  the  edges  of  the  wound  together  with  a  suture.  The 
surgeon  can  regulate  the  effect  of  the  operation  by  separating  more  or  less 
freely  the  sub-conjunctival  fascia  from  the  tendon  to  be  divided,  thus 
allowing  the  greater  or  less  retraction  of  the  latter.  The  application  of  a 
suture  also  serves  to  lessen  the  effect  of  the  operation.  Snellen  makes  the 
conjunctival  incision  in  a  direction  parallel  to  and  immediately  over  the 
muscle,  Avhich  he  then  seizes  with  forceps  and  divides  with  sharp-pointed 
scissors.  Dr.  Frank,  of  Baltimore,  effects  the  division  of  the  tendon  with 
an  instrument  similar  to  the  knife-hook  used  by  Purves  in  cases  of  aural 
polypi. 

The  E.rterval  Rectus  Tendon  may  be  divided  by  an  operation  analogous 
to  that  above  described.  Considerable  difference  of  opinion  exists  among 
sui'geons  as  to  whether  both  eyes  should  be  operated  on  simultaneously 
(when  both  require  operation),  or  whether  the  second  opei'ation  should  be 
j)OStponed  until  after  an  interval  of  several  days.  Probably  a  safe  rule  is 
that  given  by  Wells,  to  wait  and  observe  the  effect  of  the  first  operation, 
in  cases  of  deviation  of  less  than  five  lines ;  by  this  precaution  the  surgeon 
can  form  an  estimate  as  to  how  much  remains  to  be  accomplished  in  the 
second  operation.  In  cases  in  which,  by  too  free  division  of  the  internal 
recti  muscles,  a  convergent  has  been  converted  into  a  divergent  squint,  it 
may  be  necessary  to  divide  the  new  attachments  of  one  or  both  tendons, 
and  bring  them  forward  to  insert  them  nearer  the  cornea,'  holding  them 
in  place  with  fine  sutures,  and  thus  reversing  the  effect  of  the  original 
operation.  A  similar  procedure  is  sometimes  employed  in  cases  of  para- 
lytic strabismus,  in  the  treatment  of  which  E.  B.  Carter  has  also  resorted 
to  localized  faradization.  General  anaesthesia  is,  as  a  rule,  undesirable  in 
squint  operations,  though  it  may  be  employed  in  cases  of  children,  or  in 
those  of  nervous  adults.  It  is  in  cases  of  strabismus  that  the  local  use  of 
cocaine  has  gained  some  of  its  most  brilliant  successes;  Dr.  W.  H.  Brad- 
ford recommends  that,  in  order  to  prevent  the  mydriasis  and  loss  of  ac- 
commodation which  would  otherwise  be  produced,  the  four  per  cent, 
solution  of  cocaine  (the  strength  usually  employed)  should  be  mixed  with 
one-sixth  of  its  bulk  of  an  equivalent  solution  of  pilocarpine.  The  after- 
treatment  in  cases  of  strabismus  consists  (if  both  eyes  have  been  operated 

1  Ingenious  methods  of  doing  this  have  been  described  by  C.  R.  Agnew,  of  New 
York,  and  by  A.  E.  I'rince,  of  Jacksonville. 
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on)  in  simply  bathing  the  parts  with  cold  water;  if  one  eye  only  has  been 
submitted  to  operation,  the  other  should  be  closed  with  a  bandage,  so  as 
to  force  the  patient  to  use  that  of  which  the  tendon  has  been  divided. 
Advantage  may  often  be  subsequently  derived  from  the  use  of  suitably 
adjusted  prismatic  glasses,  so  as  gradually  to  restore  binocular  vision. 
These  glasses  may,  indeed,  suffice  to  effect  a  cure  without  operation,  in 
slight  cases  of  periodic  squint. 

Instead  of  dividing  the  contracted  tendon  in  cases  of  strabismus,  Dr. 
Noyes  advises  that  the  opposing  or  elongated  tendon  should  be  shortened, 
by  cutting  it  near  its  insertion  into  the  eyeball,  bringing  the  posterior  under 
the  anterior  portion,  and  securing  it  there  with  sutures. 

Diseases  of  the  Eyelids. 

Ophthalmia  Tarsi  (  Tinea  Tarsi,  Blepharitis  ciliaris)  is  the  name 
given  to  a  subacute  or  chronic  form  of  inflammation,  affecting  the  edges  of 
the  eyelids  and  the  follicles  of  the  lashes,  which  become  loosened  and  fall 
out.  The  palpebral  edges  are  red,  thickened,  and  sometimes  ulcerated,  and 
become  glued  together  by  the  drying  of  the  accumulating  secretion.  In 
its  severer  forms,  the  affection  gives  rise  to  the  condition  known  as  Lippi- 
tudo  or  Blear-eye.  The  puncta  la.crymalia  are  often  everted  or  oblite- 
rated, giving  rise  to  a  constant  stillicidium  of  tears,  which  excoriate  the 
skin  and  add  to  the  patient's  discomfort.  This  affection  is,  according  to 
Roosa,  often  dependent  on  the  existence  of  ametropia.  The  treatment 
consists  in  removing  the  dried  secretion  by  warm  fomentations,  and  smear- 
ing the  edges  of  the  lids  with  dilute  citrine  ointment.^  In  severer  cases 
the  local  application  of  nitrate  of  silver  will  be  of  service,  and,  if  the  puncta 
be  everted  or  obliterated,  the  canaliculi  should  be  freely  slit  up,  the  incision 
being  directed  inwards.  As  this  affection  commonly  occurs  in  scrofulous 
children,  cod-liver  oil  may  be  properly  administered  in  most  cases.  If  the 
patient  be  ametropic,  relief  may  be  afforded  by  the  instillation  of  atropia 
and  the  use  of  suitable  glasses.  Oliver  recommends  tatooing  the  edges  of 
the  lids  with  India  ink,  as  a  cosmetic  remedy  in  inveterate  cases. 

Hordeolum  or  Stye  is  a  small  boil  occurring  at  the  edge  of  the  lid, 
and  often  originating  in  the  follicle  of  an  eyelash ;  it  is  met  with  usually  in 
debilitated  persons,  and  occasionally  as  the  result  of  over-exertion  of  the 
eyes,  or  of  exposure  to  too  bright  a  light,  as  to  the  glare  reflected  from 
snow.  When  situated  just  within  the  edge  of  the  lid,  it  produces  pain  by 
pressing  on  the  globe ;  relief  may  be  sometimes  afforded  under  these  cir- 
cumstances by  fixing  the  lid  in  a  position  of  slight  eversion  by  means  of 
collodion.  The  treatment  consists  in  the  use  of  warm  fomentations,  with 
a  puncture  if  required,  the  induration  which  remains  being  dispersed  by 
the  use  of  dilute  citrine  ointment.  Tonics  are  usually  indicated  as  consti- 
tutional remedies. 

Trichiasis  and  Distichiasis  The  former  term  signifies  an  irregu- 
lar disi)lacement  of  the  eyelashes,  some  of  which,  stunted  and  inverted, 
produce  great  irritation  by  friction  on  the  conjunctiva  and  cornea,  the 
latter  becoming  in  extreme  cases  cloudy  and  vascular.  In  distichiasis  a 
complete  double  row  of  lashes  exists,  the  innner  row  being  inverted,  and 
producing  great  irritation  as  in  the  previous  case.    The  treatment  of  either 


1  Ung.  hydrargyri  nitrat.  5j  ;  Ung.  aq.  rosre,  ^vij.  M. 
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affection  consists  in  carefully  extracting-  with  cilia  forceps  the  offending' 
lashes,  or,  in  severe  cases  (if  the  upper  lid  be  involved),  excising  the  whole 
row  of  cilia,  by  means  of  two  incisions  parallel  to  the  lashes  and  one  on 
either  side,  the  tarsal  cartilage  being  thus  split,  and  a  wedge-shaped  strip 
bearing  the  cilia  removed.  The  operation  may  be  facilitated  by  first  fixing 
the  lid  with  Snellen's  forceps.  Herzenstein  applies  a  subcutaneous  liga- 
ture around  the  roots  of  the  lashes,  Avhile  Hayes,  of  Dublin,  induces 
sloughing  of  the  follicles  by  the  hypodermic  injection  of  the  perchloride  of 


iron.  If  but  one  or  two  lashes  are  involved,  an  old  operation  revived  by 
Snellen,  Watson,  and  Robertson,  may  be  resorted  to.  This  consists  in 
drawing  the  displaced  eyelash,  by  means  of  a  fine  ligature  (Watson  employs 
human  hair)  under  the  skin  of  the  eyelid,  and  thus  mechanically  altering 
the  direction  of  the  lash's  growth.  For  complete  distichiasis,  Watson 
employs  transplantation,  as  practised  by  Arlt  in  cases  of  entropion,  and  a 
modification  of  the  same  operation  has  been  recently  recommended  by 
Dianoux.  In  the  case  of  the  lower  lid,  it  will  usually  be  sufficient  to  re- 
move an  elliptical  strip  of  skin  with  the  subjacent  fibres  of  the  orbicularis 
muscle,  thus  producing  eversion  as  in  the  operation  for  entropion. 

Entropion,  or  Inversion  of  the  Lids,  may  result  simply  from  spas- 
modic action  of  the  orbicularis  palpebrarum  (ftZep/j.aros;9as??i),  as  in  the 
entropion  after  cataract  operations  in  old  persons,  or  from  long-continued 
conjunctival  inflammation,  the  injudicious  use  of  caustics,  etc.  The  irrita- 
tion produced  by  the  friction  of  the  inverted  lashes  is  very  great,  and 
sometimes  induces'  opacity  of  the  cornea.  The  treatment  of  the  spasmodic 
cases'  consists  in  restoring  the  lid  to  its  proper  position  by  traction  with 
the  fingers,  and  then  fixing  it  by  the  application  of  collodion,  the  contractile 

'  Dr.  Harlan  reports  an  obstinate  case  of  blepharospasm  cured  by  inhalations  of 
nitrite  of  ainyl. 


Fig.  404. 


Snellen's  forceps. 
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property  of  which  serves  to  obviate  the  tendency  to  inversion.  Chronic 
cases  of  entropion  may  be  remedied  by  various  operations,  such  as  (1) 
pinchinj^  up,  with  entropion  forceps,  and  excising 
a  small  strip  of  skin  with  the  subjacent  fibres  of  Fig.  405. 

the  orbicular  muscle,  parallel  to  the  ciliary  border 
of  the  lid — the  wound  being-  subsequently  closed 
or  not  with  sutures;^  (2)  " grooving  the  tarsal 
cartilage,"  as  recommended  by  Streatfeild,  the 
operation  consisting  in  the  removal  of  a  transverse 
strip  of  the  cartilage  by  means  of  two  parallel  in- 
cisions meeting  at  the  apex  of  a  V — the  skin 
wound  being  subsequently  closed  with  stitches ; 
(3)  excising  a  narrow  oval  piece  extending  the 
whole  length  of  the  cartilage,  as  advised  by  Ber- 
lin ;  (4)  making  a  linear  incision,  cutting  away  a 
portion  of  the  orbicular  muscle,  and  stitching  the  / 
skin  of  the  lid  to  the  distal  edge  of  the  tarsal  car-  j 
tilage,  as  practised  by  Hotz,  of  Chicago;  (5)  the  j 
introduction  of  two  or  three  threads  in  a  longi- 
tudinal direction  through  the  cutaneous  surface  of 
the  lid,  the  ligatures  embracing  the  ciliary  margin 
and  being  allowed  to  cut  their  way  out  by  ulcera- 
tion, as  advised  by  Pagenstecher,  or  embracing 
the  skin  and  muscle  of  the  lid  only,  as  recom- 
mended by  Laurence;''  (fi)  the  excision  of  a  trian- 
gular portion  of  skin,  with  or  without  a  part  of 
the  subjacent  cartilage,  as  recommended  by  Von 
Graefe;  (7)  the  removal  of  the  whole  row  of  cilia, 
as  described  in  speaking  of  trichiasis;  or  (8) 
transplantation  of  the  cilia  to  a  better  position  on 
the  lid,  as  practised  in  various  ways  by  Arlt, 
Faesche,  Warlomont,  and  McKeown.  As  a  pre- 
liminary to  any  of  these  operations,  it  will  often 
be  advisable  to  slit  up  the  external  canthus  {can- 
thoplasty),  re-adhesion  being  prevented  by  unit- 
ing the  skin  and  mucous  membrane  on  either  side 
with  a  stitch. 


Ectropion,  or  Evermon  of  the  Lids,  may  be 
of  an  acute  character,  resulting  from  spasm  of  the 
inner  fibres  of  the  orbicularis  palpebrarum  in 
cases  of  purulent  conjunctivitis,  in  which  case  its 
treatment  is  that  of  the  disease  which  it  accompa-  Entropiou  forceps, 

nies,  or  may  appear  as  a  chronic  affection,  result- 
ing from  ophthalmia  tarsi,  chronic  conjunctivitis,  etc.    Under  these  cir- 
cumstances, the  treatment  consists  in  the  application  of  nitrate  of  silver  to 
the  mucous  membrane  just  within  the  line  of  eversion,  with  slitting  of  the 
canaliculi  if  the  puncta  be  everted  or  occluded.    Ectropion  from  the  con- 


'  Schneller  has  modified  this  operation  by  oircumscribin;?,  without  excising,  an 
elliptical  strip  of  skin,  and  having  loosened  the  lateral  portions,  uniting  them  with 
sutures  above  the  central  portion,  which  is  thus  covered  in  and  serves  as  a  splint  to 
give  firmness  to  the  part. 

»  \  somewhat  similar  operation  is  employed  by  Solomon,  and  is  said  to  have  been 
devised  by  Snellen,  of  Utrecht. 
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traction  of  cicatrices,  abscesses,  etc.,  usually  requires  an  operation/  which 
may  consist  (1)  in  excising  a  portion  of  the  everted  conjunctiva;  (2)  in  re- 
moving a  triangular-shaped  piece  of  all  the  tissues  of  the  lid  near  the  ex- 
ternal canthus,  and  bringing  the  edges  of  the  wound  together  with  harelip 
pins,  thus  shortening  the  lid  (Figs.  406,  407);  (3)  in  making  a  transverse 


incision  through  the  lid  down  to  the  conjunctiva,  drawing  this  through  the 
Avound  to  the  requisite  extent,  and  cutting  it  off  with  scissors ;  or  (4)  in 
dissecting  out  the  vicious  cicatrix  and  filling  the  gap  by  transplanting  a 
flap  of  skin,  from  the  forehead  in  case  of  the  upper,  and  from  the  nose  or 
cheek  in  case  of  the  lower,  lid,  or  even,  as  successfully  practised  by  Wolfe, 
Wadsworth,  Yon  Zehender,  Aub,  Reeve,  Abbott,  Noyes,  Mathewson,  Ely, 
E.  Smith,  Tosswill,  and  other  surgeons,  from  a  distant  part,  the  flap  being 
shaved  down  so  as  to  assimilate  the  operation  to  Reverdin's  plan  of  trans- 
planting cuticle.  Preputial  grafts  are  suggested  by  Jeffries,  of  Boston. 
The  Taliacotian  method  has  succeeded  in  the  hands  of  R.  H.  Derby. 

Excurvation  of  the  Eyelids  is  the  name  used  by  Laurence  for  the 
peculiar  deformity  observed,  particularly  in  the  upper  lid,  in  cases  of  invet- 
erate trachoma ;  the  remedy,  according  to  this  writer,  consists  simply  in 
dividing  the  outer  canthus,  and  uniting  the  cut  edges  of  conjunctiva  and 
skin  by  stitches  above  and  below. 

Ptosis,  or  Falling  of  the  Upper  Lid,  may  be  congenital,  or  may  re- 
sult from  the  increased  weight  of  the  part  due  to  inflammatory  thickening  or 
to  fatty  deposit  (Schell),  from  wounds  dividing  the  levator  palpebrae  or  its 
nerve,  or  from  paralysis  of  the  third  nerve.  The  treatment  (in  cases  of  suf- 
ficient severity  to  justify  operation)  consists  in  removing  an  elliptical  por- 
tion of  the  skin  and  subjacent  muscle  of  the  lid,  the  edges  of  the  wound 
being  then  approximated  transversely,  so  as  to  place  the  part  under  control 
of  the  occipito-frontalis  muscle,  which  sends  fibres  to  the  upper  portion  of 
the  orbicularis — or  in  the  introduction  of  ligatures  (Pagenstecher)  as 
described  in  speaking  of  entropion.  In  paralytic  cases,  the  endei-mic  appli- 
cation of  strychnia  has  been  occasionally  resorted  to  with  advantage.  t)r. 
Van  Bidder,  of  New  York,  recommends  the  employment  of  a  delicate  India- 
rubber  band,  fastened  with  collodion  and  isinglass  plaster  to  the  edge  of  the 

1  C.  S.  Ball  advises  kneading  and  traction  of  the  cicatrix,  as  a  preliminary  to  any 
operation  of  blepharoplasty. 


Fig.  406. 


Fig.  407. 


Adams's  operation  for  ectropion.  (Lawson.) 
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lid  and  to  the  forehead,  so  as  to  supplement  the  paralyzed  muscle,  as  in 
Barwell's  and  Sayre's  method  of  treating  club-foot.  Dr.  Mathevvson  has 
employed  a  similar  plan  in  the  treatment  of  spasm  of  the  orbicularis  (ble- 
pharospasm). Mr.  Hutchinson  has  described,  under  the  name  of  ojjhthal- 
moplegia  externa,^  cases  of  partial,  symmetrical  immobility  of  the  eyes, 
with  ptosis,  due  to  syphilis,  either  congenital  or  acquired,  and  susceptible 
of  improvement  from  the  use  of  iodide  of  potassium. 

Lagophthalmos,  or  Hare-eye,  denotes  an  inability  to  close  the  eye- 
lids;  it  may  result  from  the  contraction  of  cicatrices,  when  its  treatment 
is  that  directed  for  ectropion,  but  more  often  depends  on  paralysis  of  the 
orbicular  muscle  from  some  local  affection  of  the  portio  dura,  or  from  intra- 
cranial causes.  If  the  afi'ection  appear  to  result  from  the  pressure  of  a 
tumor  on  the  portio  dura,  the  offending  growth  should,  of  course,  be  re- 
moved ;  a  blister  to  the  temple  may  be  of  service  in  cases  resulting  from 
exposure  to  cold ;  while,  if  a  syphilitic  origin  be  suspected,  the  iodide  of 
potassium  should  be  administered. 

Symblepharon  is  a  morbid  adhesion  of  the  eyelid  to  the  eyeball,  re- 
sulting usually  from  the  cicatrization  of  burns,  ulcers,  etc.  The  treatment 
consists  in  (1)  dividing  the  adhesions,  and 
uniting  the  cut  edges  of  conjunctiva  with 
sutures  (Wilde) ;  (2)  covering  the  raw  sur- 
face, left  after  severing  the  adhesions,  with 
flaps  of  healthy  conjunctiva  taken  from  un- 
affected parts  of  the  eyeball  (Teale),^  or 
with  a  flap  from  the  skin  of  the  eyelid 
itself,  passed  through  a  slit  in  the  tarsal 
cartilage  (C.  B.  Taylor);  (3)  dissecting 
back  the  symblepharon  as  far  as  the  retro- 
tarsal  fold,  doubling  it  upon  itself  so  as  to 
oppose  a  mucous  surface  to  the  globe,  and 
fixing  it  in  this  position  by  means  of  a 
ligature  which  is  armed  with  two  needles 
and  passed  through  the  lid  from  within  syrnbiepharou.  (Mackexzie.) 
outwards  (Arlt) ;  or  (4)  employing  delicate 

flaps  taken  from  the  cheek  or  forehead,  and  inverted  so  as  to  turn  the 
cutaneous  surface  toward  the  eyeball,  as  successfully  done  by  Dr.  G.  E. 
Post,  of  Beirut,  Syria.  Dr.  MacFarlan,  of  New  York,  succeeded  in  one 
case  by  simply  dissecting  out  the  symblepharon  and  keeping  the  lid  drawn 
away  from  the  globe,  until  cicatrization  occurred,  by  attaching  the  lid  to 
the  cheek  with  pins  and  ligatures. 

Anehyloblepharon  is  an  abnormal  adhesion  of  the  free  edges  of  the 
upper  and  lower  lids,  either  congenital  or  the  result  of  injury,  etc.  The 
treatment  consists  in  severing  the  adhesions  with  a  small  knife  and  grooved 
director,  reunion  being  prevented  by  touching  the  cut  edges  with  collodion. 

Epicanthus  is  a  congenital  affection  in  which  a  crescentic  fold  of  skin 
overlaps  the  inner  canthus  of  the  eye,  producing  considerable  deformity; 

'  The  same  writer  applies  the  name  opUhahnofderjiu  interna  to  cases  of  paralysis  of 
the  internal  muscles  of  the  eye,  which  he  believes  to  be  due  to  disease  (probably 
syphilitic)  of  the  lenticular  ganglion. 

2  Wolfe,  Dufour,  Calhoun,  Noyes,  Callan,  Brown,  Little,  and  Parker,  have  ope- 
rated successfully  by  transplanting  portions  of  conjunctiva  from  rabbits. 
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the  treatment  consists  in  excising  a  longitudinal  fold  of  skin  and  bringing 
the  edges  of  the  wound  together  with  sutures,  so  that  the  subsequent  con- 
traction may  expose  the  previously  hidden  canthus. 

Tumors  of  the  Eyelids. — Sebaceous,  Vascular,  and  other  Tumors 
occur  on  the  eyelids,  and  are  to  be  treated  as  similar  growths  in  other 
situations.  The  Chalazion,  or  common  tarsal  tumor,  appears  to  originate 
in  a  distended  state  of  a  Meibomian  follicle,  and  often  suppurates ;  the 
treatment  consists  in  making  an  incision  on  the  conjunctival  surface  and 
squeezing  out  the  contents  of  the  mass.  Chisolm  recommends,  in  all  cases 
of  palpebral  cyst,  simple  puncture  followed  by  evacuation  of  the  cyst  con- 
tents, and  subsequent  cauterization  of  the  cavity  with  a  silver  probe  dipped 
in  nitric  acid. 

Diseases  of  the  Lachrymal  Apparatus. 

Diseases  of  the  Lachrymal  Gland — This  organ  may  be  m^amec? 
{Dacryo-adenitis),  or  may  be  the  seat  of  various  morbid  growths.  These 
affections  are,  however,  rare,  and  their  treatment  presents  no  features 
calling  for  special  comment.  Fistula  of  the  Lachrymal  Gland  may  result 
from  abscess  or  wound  of  this  part ;  it  may  be  treated  by  paring  the  edges 
and  introducing  a  suture,  by  the  application  of  caustic  or  the  galvanic 
cautery,  or  by  establishing  a  free  communication  with  the  conjunctival 
surface  by  the  use  of  a  seton,  as  has  been  successfully  done  by  Bowman. 

Excision  of  the  Lachrymal  Gland  is  recommended  by  Laurence  in 
cases  of  obstruction  of  the  canaliculi,  in  which  it  is  found  impossible  to 
restore  their  permeability;  the  operation  consists  in  making  an  incision 
below  the  upper  and  outer  third  of  the  orbital  ridge,  cautiously  opening 
the  orbit,  seizing  the  gland  with  a  double  hook,  and  carefuU}^  dissecting 
it  from  its  attachments;  hemorrhage  having  ceased,  the  w^ound  is  closed 
with  sutures.  To  avoid  the  risk  of  ptosis,  which  occasionally  follows  the 
operation,  Mr.  Laurence  suggests  that  an  internal  incision  should  be  made 
through  the  upper  sinus  of  the  palpebral  conjunctiva,  v^dth  an  external 
division  of  the  outer  canthus;  the  substance  of  the  lid  would  not  thus  be 
involved  in  the  operation. 

Xerophthalmia,  or  Dryness  of  the  Conjunctiva,  from  deficiency  of 
the  tears  and  mucous  secretion  which  naturally  lubricate  the  part,  may  be 
greatly  alleviated  by  the  local  use  of  glycerine. 

Epiphora,  strictly  speaking,  signifies  an  excessive  secretion  of  tears, 
but  the  term  is  often  used  as  equivalent  to  Stillicidium  Lacrymarum,  which 
is  the  overflow  from  obstruction  of  the  canaliculi  or  nasal  duct.  Excessive 
lachrymation  may  be  a  symptom  of  various  inflammatory  conditions  of  the 
eye,  or  may  result  from  the  presence  of  foreign  bodies,  entropion,  etc.,  under 
which  circumstances  its  treatment  requires,  of  course,  the  removal  of  the 
cause  to  which  the  epiphora  is  due. 

Obstruction  of  the  Canaliculi  may  occasionally  be  remedied  by 
dilatation  of  the  passage  with  probes  of  gradually  increasing  size,  but  it 
will  usually  be  necessary  to  slit  up  the  canal  with  a  delicate  grooved  direc- 
tor and  cataract  knife,  with  scissors,  or  with  a  delicate  beaked  knife,  which 
is  perhaps  the  most  convenient  instrument.  The  same  operation  is  required 
in  cases  of  eversion  or  obliteration  of  the  puncta  lacrymalia.  The  lower 
canaliculus  is  the  one  usually  slit,  the  incision  being  made  towards  the  con- 
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junctival  surface,  so  as  to  open  a  passage  for  the  tears.  Reunion  is  to  be 
prevented  by  the  daily  introduction  of  a  probe,  by  the  application  of  nitrate 
of  silver,  or  by  excising-  a  small  portion  of  the  mucous  membrane.  If  the 
punctum  be  indistinguishable,  the  lachrymal  sac  may  be  opened  beneath 
the  tendo  oculi,  and  the  canaliculus  slit  from  below  upwards,  as  recom- 

FiG.  409. 

Bowman's  canaliculus  knife. 

mended  by  Bowman,  or  a  bent  director  may  be  introduced  through  the 
upper  punctum  and  brought  around  into  the  lower  canaliculus,  or  vice  versct, 
as  advised  by  Streatfeild. 

Obstruction  of  the  Nasal  Duet  usually  results  from  thickening 
of  its  mucous  lining,  as  the  consequence  of  chronic  inflammation.  The 
treatment  consists  in  effecting  gradual  dilatation  by  means  of  probes,  in- 
troduced through  the  punctum,  the  canaliculus  being,  if  necessary,  pre- 
viously slit.  In  passing  probes  through  the  canaliculi  and  nasal  duct,  the 
position  of  the  instrument  is  at  first  longitudinal,  then  transverse,  and  then 
somewhat  longitudinal  again,  with  a  slight  inclination  inwards  and  back- 
wards in  correspondence  with  the  anatomical  disposition  of  the  parts,  which 
must  be  borne  in  mind.  Metal  probes  are  commonly  to  be  preferred  for 
dilatation  of  the  lachrymal  passages,  though  bougies  of  the  laminaria  digi- 
tata  have  been  successfully  employed  by  several  surgeons.  Other  modes  of 
treatment  are  the  introduction  of  a  style  through  the  slit  canaliculus  into 
the  nasal  duct,  the  instrument  being  allowed  to  remain  several  days  (Bow- 
man), the  internal  division  of  the  strictured  part  by  nicking  the  seat  of 
obstruction  in  several  directions  with  a  suitable  knife  (Stilling),  and  the 
forcible  dilatation  or  rupture  of  the  stricture,  as  in  Holt's  method  of  treat- 
ing stricture  of  the  urethra  (Herzenstein).  The  old  plan  of  introducing  a 
style  through  an  external  excision,  is  now  generally  abandoned. 

Inflammation  of  the  Lachrymal  Sac  may  be  acute  (Dacryo- 
cystitis) or  chronic  [Blennorhoea,  Mucocele).  The  former  variety  of  the 
affection  is  to  be  treated  with  warm  fomentations,  and  an  early  puncture 
from  the  conjunctival  surface,  if  suppuration  occur;  and  the  latter  by  the 
use  of  astringent  lotions,  by  slitting  the  canaliculus  and  dilating  any  stric- 
ture that  may  be  found,  and  by  washing  out  the  sac  with  astringent  in- 
jections introduced  by  means  of  a  canula  and  syringe.  In  obstinate  cases 
it  may  be  necessary  to  excise  the  anterior  wall  of  the  sac  (Von  Amnion, 
Bowman,  Lawson,  Monoyer),  or  to  obliterate  the  sac  itself  by  the  use  of 
caustic  or  the  galvanic  cautery,  applied  through  an  incision,  which  is  best 
made,  as  advised  by  Agnew,  of  New  York,  through  the  conjunctiva. 
Suppuration  in  the  region  of  the  lachrymal  sac  may,  as  pointed  out  by 
Parinaud,  be  due  to  dental  disease. 

Fistula  Laerymalis,  or  fistula  of  the  lachrymal  sac,  may  result 
from  cither  acute  or  chronic  inflammation  of  the  part;  the  treatment  con- 
sists in  the  removal  of  any  obstruction  to  the  natural  course  of  the  tears, 
and  in  the  use  of  astringent  injections;  if  necessary,  the  sinus  may  be  laid 
open  with  a  cataract  knife,  or  its  edges  may  be  pared  and  a  suture  intro- 
duced. 
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Syphilitic  Affections  of  the  lachrymal  apparatus,  both  secondary 
and  tertiary,  are  described  by  R.  W.  Taylor,  of  New  York. 

Diseases  of  the  Orbit. 

Abscess  of  the  Orbit  may  be  acute  or  chronic;  the  s3nnptoms  of  the 
former  are  those  of  abscess  in  general — deep-seated  and  constantly  increas- 
ing pain,  aggravated  by  motion  or  pressure,  with  a  swollen,  glazed,  and 
cedematous  state  of  the  eyelids  (particularly  the  upper),  chemosis  of  the 
conjunctiva,  and  protrusion  of  the  eye,  the  displacement  being  usually  some- 
what downwards  and  inwards,  as  well  as  forwards.  Impairment  of  sight 
results  from  pressure  on  and  stretching  of  the  optic  nerve.  Fluctuation  is 
finally  developed,  and  pointing  usually  occurs  below  the  inner  portion  of 
the  supra-orbital  ridge.  The  symptoms  of  chronic  abscess  are  much  less 
distinctive,  the  diagnosis  from  encephaloid  or  other  soft  tumor  being  often 
impossible  without  the  aid  of  the  exploring  needle.  The  treatment  of  either 
form  of  abscess  consists  in  making  an  incision  with  a  knife  introduced  flat- 
wise at  the  point  of  greatest  fluctuation,  the  subsequent  management  of 
the  case  being  conducted  on  general  principles.  If  a  sinus  persist  after  the 
evacuation  of  an  orbital  abscess,  it  may  be  stimulated  to  heal  by  the  use  of 
astringent  injections. 

Periostitis,  Caries,  and  Necrosis  of  the  orbital  walls  are  occa- 
sionally observed,  usually  as  the  result  of  constitutional  syphilis.  The 
treatment  of  these  affections  presents  no  features  requiring  special  comment. 

Tumors  of  the  Orbit — Various  forms  of  morbid  growth  are  met 
with  in  this  region,  as  the  cystic,  cartilaginous,  osseous,  fibrous,  recurrent, 
vascular,  and  cancerous.  The  treatment  of  these  different  affections  has 
been  sufficiently  considered  in  Chapter  XXVI. ;  in  dealing  with  non-malig- 
nant growths,  the  eyeball  should,  if  uninvolved,  be,  if  possible,  allowed  to 
remain ;  but  in  the  case  of  cancerous  tumors  of  the  orbit,  it  must  com- 
monly be  removed,  to  allow  space  for  complete  e.xcision  of  the  morbid 
growth.  Lawson  recommends  that,  after  the  removal  of  a  malignant 
tumor  from  the  orbit,  lint  spread  with  a  paste  of  chloride  of  zinc  should  be 
carefully  applied  to  the  whole  surface  from  which  the  growth  sprang. 
Hydatids  of  the  orbit  have  been  observed  by  Lawson,  Higgens,  and  others. 

Aneurisms  of  the  Orbit — The  orbit  may  be  the  seat  of  ordinary 
aneurism,  affecting  the  ophthalmic  artery,  of  traumatic  aneuri.«m,  or  of 
aneurism  by  anastomosis.  In  either  of  the  two  first-named  conditions 
there  would  l)e  exophthalmos,  with  more  or  less  pulsation,  but  according 
to  Terrier  and  Rivington,  who  have  ably  investigated  the  literature  of  the 
subject,  the  same  symptoms  may  be  equally  due  to  an  e.xtra-orbital  aneu- 
rism of  the  ophthalmic  artery,  to  an  aneurism  of  the  internal  carotid,  to  an 
extra-orbital  aneurismal  varix  involving  the  internal  carotid  and  the 
cavernous  sinus,  or  to  dilatation  from  obstruction  of  the  ophthalmic  vein. 
Aneurism  by  anastomosis  appears  to  involve  the  orbit  only  by  spreading 
from  neighl)oring  parts,  and  is  not  accompanied  by  exophthalmos.  Vascu- 
lar protrusion  without  pulsation  may  result  also  from  hypertrophy  and 
hyperemia  of  the  adipose  tissue  of  the  orbit,  as  in  the  peculiar  affection 
known  as  Exophthalmic  Goitre,  or  Graves^s  or  Basedow^s  Disease.^  The 

'  See  an  able  jiaper  by  Dr.  T.  G.  Morton,  in  Amer.  Journ.  of  Med.  Sciences  for  July, 
1870. 
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s^ur<?ical  treatment  of  orbital  aneurisms  has  already  been  considered  (See 
pag-es  564,  596.) 

Distention  of  the  Frontal  Sinus,  by  the  accumulation  of  pent-up 
fluid,  may,  by  forming  a  tumor  at  the  upper  and  inner  portion  of  the  orbit, 
cause  displacement  of  the  eyeball,  and  entail  great  disfiguration  on  the 
patient.  The  treatment  consists  in  evacuating-  the  fluid  by  perforating-  the 
thinned  wall  of  the  sinus  and  then  establishing-  a  free  communication  with 
the  nose,  re-accunjulation  being-  prevented  by  the  introduction  of  a  drain- 
age-tube. 


CHAPTER  XXXVI. 

DISEASES  OF  THE  EAR. 

As  in  dealing-  with  Diseases  of  the  Eye,  it  is  not  my  intention  in  the 
following  pages  to  discuss  all  those  subjects  which  properly  belong  to  the 
domain  of  anral  surgery,  but  to  refer  only  to  those  more  common  affec- 
tions of  the  ear  which  the  general  practitioner  may  at  any  time  be  called 
upon  to  treat,  and  to  describe  those  operations  upon  the  organ  of  hearing 
which  every  surgeon  should  be  competent  to  perform. 

Diseases  of  the  Auricle. 

Malformations  of  the  Auricle  are  occasionally  met  with,  usually 
in  conjunction  with  other  congenital  defects;  if  the  malformation  consists 
in  contraction  of  the  orifice  of  the  meatus,  from  undue  projection  of  the 
tragus  or  antitragus,  advantage  may  be  derived  from  the  employment  of 
dilatation,  or  from  excision  of  a  portion  of  the  cartilage.  Congenital  closure 
of  the  meatus  by  an  abnormal  membrane,  may  be  remedied  by  an  incision 
and  the  subsequent  use  of  tents.  Supernumerary  auricles  may  be  treated 
by  excision,  as  in  cases  related  by  Birkett  and  Gross. 

Chronic  Inflammation  of  the  auricle,  attended  with  great  thicken- 
ing, induration,  itching,  and  tenderness,  is  chiefly  observed  in  debilitated 
women  who  have  passed  the  middle  period  of  life;  it  sometimes  remains 
after  the  subsidence  of  an  attack  of  erysipelas,  and  is  commonly  called 
chronic  erysipelas  of  the  ear.  The  treatment  consists  in  the  application  of 
nitrate  of  silver  or  other  astringent  lotions,  with  the  administration  of 
tonics,  if  required.  The  itching  may  be  relieved  l)y  the  local  use  of  glycerine 
or  collodion,  and  a  silver  tube  may  be  fitted  to  the  meatus,  if  this  be  per- 
matiently  contracted. 

Chronic  Eczema  is  another  affection  of  the  auricle  which  produces 
much  annoyance;  during  the  early  stages,  soothing-  applications  are  re- 
quired, while  at  a  later  period  advantage  may  be  derived  from  the  use  of 
astringent  lotions,  or  of  slightly  stimulating  substances  such  as  the  dilute 
citrine  ointment. 

Tumors  of  the  Auricle  These  may  be  cystic,  fatty,  fibrous,  vas- 
cular, malignant,  etc.    Those  particularly  deserving  mention  are  the  blood- 
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cyst,  Othcematoma,  or  Hsematoma  Auris,  frequently  observed  in  the  insane, 
and  the  fibrous,  cheloid-lookin":  growth  which  occasionally  follows  the  use 
of  ear-rings.  The  former  affection,  which,  according  to  Brown-Sd  juard 
as  quoted  by  Keller,  is  due  to  the  existence  of  a  lesion  in  the  left  posterior 
portion  of  the  brain,  and  may  be  artificially  produced  in  animals,  requires 
the  use  of  evaporating  lotions  during  the  acute  stage,  followed  by  the 
introduction  of  a  seton,  or,  which  Dr.  Hearder  recommends  as  producing 
less  deformity,  the  application  of  a  blistering  fluid  to  the  inner  surface  of 
the  pinna.  The  cheloid-like  growth  may  be  treated  by  excision,  but  the 
disease  is  apt  to  return. 

Diseases  of  the  External  Meatus. 

In  some  cases  it  is  possible  to  obtain  a  satisfactory  view  of  the  meatus 
by  simply  placing  the  patient  in  a  good  light  and  drawing  the  ear  slightly 
backwards  and  upwards,  while  the  tragus  is  pressed 
in  the  opposite  direction  ;  it  is  usually  necessary,  how- 
ever, to  employ  a  speculum — the  best  instruments  for 
general  use  being,  I  think,  those  known  as  Toynbee's 
(Fig.  410)  and  Gruber's,  which  may  be  used  with  either 
natural  or  artificial  light ;  in  the  latter  case,  a  reflector 
is  required,  and  the  same  may  be  employed  to  utilize 
diffused  daylight,  which  is  usually  preferable  to  the 
direct  rays  of  the  sun.  The  speculum  may  be  made 
of  polished  silver  or  of  vulcanite,  the  latter  being  pro- 
bably the  best  material  for  the  purpose.  For  special 
cases  other  instruments  may  be  employed,  such  as 
Hassenstein's  (which  is  provided  with  a  tube  contain- 
ing a  lens  and  a  perforated  mirror),  the  ingenious  prism- 
speculum  devised  by  Dr.  Blake,  of  Boston,  or  the  bin- 
ocular speculum  suggested  by  Dr.  Eysell.  Dr.  Blake  also  employs  small 
reflectors,  which  can  be  introduced  through  perforations  in  the  membrana 
tymjxmi. 

Accumulations  of  Cerumen  or  Ear-Wax,  mingled  with  short 
hairs  and  flakes  of  cuticle,  are  often  met  with,  and  are  a  frequent  cause  of 
deafness ;  the  treatment  consists  in  the  removal  of  the  hardened  mass  by 
syringing,  as  directed  {ov  foreign  bodies  in  the  ear  (page  360),  subsequent 
irritation  being  prevented  by  the  application  of  a  little  olive  oil  or  glycerine. 

Vegetable  Parasites  have  been  met  with  in  the  meatus,  causing  a 
constant  accumulation  of  dense,  white  flakes  of  thickened  cuticle;  the  treat- 
ment consists  in  frequent  syringing  with  lead-water  or  a  weak  solution  of 
chlorinated  lime.  Levi  recommends  the  use  of  nitrate  of  silver,  followed 
by  a  solution  of  common  salt,  and  Burnett  advises  insufflations  of  the 
salicylate  of  chinoline,  1  part  to  16  of  powdered  boric  acid. 

Follicular  Abscesses  occur  in  the  meatus,  constituting  an  extremely 
painful  and  annoying  affection  ;  they  are  chiefly  met  with  in  those  of 
debilitated  constitution,  and  are  said  to  be  common  among  patients  who 
suffer  from  styes  of  the  eyelids.  The  treatment  consists  in  the  use  of  hot 
anodyne  poultices  or  fomentations,  irrigation  with  warm  water,  and  evac- 
uation of  the  pus  as  soon  as  its  presence  is  detected,  with  the  application 
of  dilute  citrine  ointment  to  remove  any  induration  which  may  be  left. 
The  preparations  of  iron  may  be  administered  internally,  if  a  tendency  to 
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recurrence  be  observed.  Weber-Liel  employs,  as  an  abortive  measure, 
interstitial  injections  of  a  five-per-cent.  solution  of  carbolic  acid. 

Catarrhal  Inflammation  of  the  external  meatus,  or  Otorrhea,  is 
characterized  by  the  presence  of  a  muco-purulent  discharge,  and  is,  accord- 
ing to  Hinton,  usually  accompanied  by  a  similar  aflection  of  the  tympanic 
cavity.  The  treatment  (as  far  as  the  meatus  is  concerned)  consists  in 
syringing-  to  insure  cleanliness,  followed  by  the  use  of  astringent  lotions 
or  by  the  insufflation  of  powdered  talc,  which  is  particularly  recommended 
by  the  above-named  author.  Dr.  T.  G.  Morton,  of  this  city,  has  employed 
with  advantage  a  "styptic  cotton,"  prepared  by  soaking  cotton-wool  in  a 
dilute  solution  of  the  subsulphate  of  iron.  Insufflation  of  alum  is  highly 
commended  by  Chisolm.  Guyon  advises  the  introduction  of  a  drainage- 
tube.  The  administration  of  tonics  is  usually  indicated  by  the  constitu- 
tional condition  of  the  patient.  Counter-irritation  over  the  region  of  the 
mastoid  process  may  often  be  advantageously  employed. 

Chronic  Inflammation  of  the  meatus  often  results  in  the  production 
of  a  thickened  state  of  the  epidermis,  with  desquamation,  and  accumula- 
tion of  flakes  of  cuticle.  These  must  be  removed  by  syringing,  a  solution 
of  nitrate  of  silver,  or  the  dilute  citrine  ointment,  being  subsequently 
applied.  Another  occasional  result  of  chronic  inflammation  is  the  develop- 
ment of  a  granular  condition  of  the  lower  part  of  the  meatus  and  mem- 
brana  tympani,  somewhat  analogous  to  granular  lids.  The  treatment 
consists  in  the  use  of  a  solution  of  nitrate  of  silver,  or  in  the  insufflation  of 
powdered  alum  or  tannic  acid.  The  presence  of  a  diphtheritic  membrane 
in  the  external  ear  has  been  noted  by  Gruber,  and  by  Callan,  of  New  York. 

Polypi  frequently  arise  from  the  deeper  portions  of  the  meatus,  though, 
according  to  Hinton,  their  more  common  seat  is  the  inner  wall  of  the 
tympanum,  whence  they  protrude,  distending  and  finally  rupturing  the 
tympanic  membrane.  Polypi  of  the  ear  occur  under  several  forms,  but 
in  structure  all  appear  to  correspond  with  the  fibro-cellnlar  variety  of 
tumor*  (p.  502).  They  produce,  when  large,  a  feeling  of  distention  and 
irritation,  and  are  sometimes  attended  with  grave  cerebral  symptoms.  The 
treatment,  from  whatever  position  they  spring,  consists  in  subduing  any 

Fig.  411. 


Wilde's  snare. 


existing  irritation  by  the  use  of  lead  lotions,  counter-irritation,  etc.,  reuxov- 
ing  the  growth,  and  adopting  means  to  prevent  its  recurrence.  The  re- 
moval of  an  aural  polypus  is  usually  best  effected  by  means  of  the  "  snare" 
of  Sir  W.  Wilde  (Fig."^411),  or  by  delicate  forceps,  of  which  two  forms  are 
exhibited  in  the  annexed  cuts  (Figs,  412,  413).    Purves,  of  London,  em- 

»  Toynbee  describes  three  varieties,  the  raspberry  cellidar,  tliejibro-cartilaginous,  and 
the  globular  cellular  polypus. 
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ploys  an  instrument  consistinfr  of  a  hook  provided  with  a  cutting  edge, 
which  he  calls  a  "polypus  knife-hook."  The  more  vascular  polypi  may 
be  treated  by  caustic  applications,  such  as  the  potassa  cum  calce,  introduced 
through  a  glass  speculum.  Politzer  and  McBride  recommend  instillations 
of  alcohol.  If  the  snare  be  used,  Hinton  recommends  that  it  should  l)e 
armed  with  the  gimp  employed  by  anglers  instead  of  wire.  After  the  re- 
moval of  a  polypus,  its  roots  must  be  treated  with  caustic  applications, 
such  as  chromic  acid,  chloride  of  zinc,  or  potassa  fusa — astringent  lotions 
being  at  the  same  time  used,  and  the  Eustachian  tube  rendered  pervious, 

Figs.  412,  413. 


Forceps  for  aural  polypus. 


if  occluded.  If  the  membrana  tympani  be  perforated,  Hinton's  plan  of 
throwing  a  stream,  by  the  syringe,  from  the  meatus  through  to  the  fauces, 
^^hould  also  be  adopted.  When  a  decided  impression  has  been  made  upon 
the  root  of  the  polypus,  astringents,  such  as  a  weak  solution  of  nitrate 
of  silver,  or  lead-water,  may  be  substituted  for  the  caustics,  or  insufflations 
of  powdered  talc  or  alum  may  be  employed. 

Tumors  of  the  Meatus. — Exostoses  and  hyperostoses  are  occasion- 
ally met  with  in  the  walls  of  the  meatus,  and,  if  large,  may  encroach  so 
much  on  the  canal  as  to  cause  deafness.  According  to  Cumberbatch,  they 
are  often  of  gouty  origin.  The  treatment,  in  the  early  stage,  consists  in 
the  application  of  the  tincture  of  iodine  to  the  surface  of  the  growth  and 
behind  the  ,ear,  and  by  a  perseverance  in  this  plan  the  increase  of  the  tumor 
may  sometimes  be  arrested.  At  a  later  period,  little  can  be  done  beyond 
preventing  the  accumulation  of  wax  and  cuticle  by  frequent  syringing, 
though  Cassells  recommends  removal  with  a  gouge  or  drill.  Cumberbatch 
has  seen  benefit  from  the  application  of  nitric  acid.  Bagroff  employs  the 
gouge  and  galvano-cautery.  Sebaceous  or  moUyscous  tumors  result  from 
the  enlargement  of  sebaceous  follicles,  and  when  laid  open  are  found  to 
consist  of  a  cyst-wall  containing  layers  of  epidermis.  If  neglected,  they 
are  apt  to  cause  absorption  of  the  bone,  and  grave  or  even  fatal  cerebral 
complications.  The  treatment  consists  in  laying  open  the  cyst,  evacuating 
its  contents  by  syringing,  and  then  drawing  out  the  C3'st-wall  with  forceps. 

Diseases  of  the  Membrana  Tympani. 

The  Dermoid  Lamina  of  the  membrana  tympani  may  be  the  subject 
of  simple  acute,  chronic,  or  catarrhal  inflammation,  these  affections  often 


DISEASES  OF  THE  MEMBRANA  TYMPANI. 


753 


accompanying  similar  conditions  of  the  external  meatus.  Acute  inflamma- 
tion of  the  dermoid  lamina  can  usually  be  made  to  terminate  in  resolution, 
by  the  use  of  local  depletion,  hot  fomentations,  and  frequent  syringing-  with 
warm  water.  Chronic  inflammation  often  causes  an  accumulation  of  epi- 
dermis, requiring  the  employment  of  the  syringe,  and  perhaps  the  use  of 
an  astringent  lotion,  with  counter-irritation  over  the  region  of  the  mastoid 
process.  The  catarrhal  form  of  inflammation  is  of  a  more  serious  char- 
acter, being  apt  to  terminate  in  the  formation  of  granulations,  or  even  of 
polypi — or  in  ulceration  which  may  extend  to  the  fibrous  laminse.  The 
treatment  is  the  same  as  for  the  ordinary  chronic  inflammation.  Tonics, 
especially  iron,  quinia,  and  cod-liver  oil,  are  usually  indicated  by  the  con- 
stitutional condition  of  the  patient.  Many  of  the  symptoms  of  meningitis 
may,  according  to  Bonnafont,  be  simulated  by  inflammation  of  the  mem- 
brana  tympani,  or  by  compression  of  this  organ  by  accumulated  cerumen 
or  by  intra-tyrapanic  mucus ;  the  diagnosis  may,  however,  be  made  by  ob- 
serving that  in  these  affections  the  mental  faculties  are  not  involved. 

The  Fibrous  Laminae  are  also  subject  to  inflammation  of  an  acute 
or  chronic  character,  very  often  associated  with  a  gouty  or  rheumatic  state 
of  the  system.  Chronic  inflammation  often  leads  to  a  dense  and  rigid  con- 
dition of  the  membrane  of  the  tympanum,  which  may  be  recognized  through 
the  speculum  when  air  is  forced  into  the  tympanic  cavity,  and  which  is  not 
usually  accompanied  with  pain,  but  with  an  annoying  tinnitus,  or  ringing 
in  the  ear,  and  with  deafness — the  latter  symptom,  however,  being  in  all 
probability  due  rather  to  the  state  of  the  tympanic  cavity  itself,  than  to 
that  of  its  membrane.  Toynbee  recommends  for  this  rigidity  of  the  meni- 
brana  tymjxmi,  the  application  of  nitrate  of  silver  Oss-j  to  f§j),  and  Hinton 
speaks  highlv  of  a  combination  of  ether  or  tincture  of  camphor  with  opium 
and  glycerine,  as  a  means  of  relieving  the  tinnitus,  when  all  inflammatory 
symptoms  have  subsided.  Section  of  the  tensor  tympani  muscle  has  been 
advantageously  resorted  to  in  some  cases  by  Weber,  and  by  TurnbuU,  of 
this  city.  In  the  opposite  condition,  viz.,  relaxation  of  the  menibrana 
tyvipani  (which  may  I'esult  from  inflammation,  or  from  simple  atrophy), 
temporary  benefit  may  often  be  derived  from  inflating  the  cavity  of  the 
tympanum ;  and  in  some  instances,  advantage  may  be  obtained  from  the 
use  of  astringent  lotions  with  counter-irritation  over  the  mastoid  process, 
or  from  the  introduction  of  an  artificial  membrane,  or,  as  suggested  by 
McKeown,  of  Belfast,  the  application  of  collodion.  In  most  cases,  however, 
the  treatment  must  be  principally  directed  to  the  condition  of  the  Eusta- 
chian tube  and  cavity  of  the  tympanum — the  former  requiring  dilatation 
by  the  use  of  the  catheter,  while  the  latter  may  require  syringing,  after 
previous  incision  of  its  membrane.  Ulceration  of  the  dermoid  and  fibrous 
laminae  of  the  membrana  tympani  may  persist  for  mnny  years,  being  ac- 
companied with  a  muco-purulent  discharge,  and  constituting  one  of  the 
varieties  of  Otorrhcea.  If  the  ulceration  extend  only  to,  but  not  through, 
the  mucous  lamina,  the  latter  appears  at  the  base  of  a  depression  corre- 
sponding to  the  ulcer,  and  protrudes  when  the  tympanum  is  inflated.  If 
the  mucous  lamina  be  also  involved,  perforation  is  apt  to  occur.  The  treat- 
ment consists  in  the  application  of  a  weak  solution  of  nitrate  of  silver,  with 
the  administration  of  suitable  constitutional  remedies,  and  the  adaptation 
of  an  artificial  membrana  tympani  in  case  of  perforation. 

Calcareous  Deposits  in  the  fibrous  laminas  of  the  membrana  tympani 
mav  assume  a  concentric  or  a  radiating  arrangement,  corresponding  to  the 
particular  lamina  involved.    They  consist  chiefly  of  phosphate  of  lime,  and 
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do  not  appear  to  interfere  particularly  with  the  power  of  hearing-,  except 
when  complicated  with  anchylosis  of  the  stapes  to  the  fenestra  ovalis,  or 
other  deep-seated  disease.  No  ti'eatment  is  likely  to  prove  of  much  service, 
but  a  trial  may  be  given  to  the  plan  recommended  by  Toynbee,  which  con- 
sists in  employing  counter-irritation  over  the  mastoid  process,  and  in  ad- 
ministering alteratives. 

Incision  of  the  Membrana  Tympani,  or  even  Excision  of  a  por- 
tion of  this  structure,  is  occasionally  of  service  in  the  management  of  the 

various  affections   which  have 
Fig.  414.  been  described.    The  chief  objec- 

tion to  the  treatment  by  incision 
is  the  temporary  nature  of  the 
improvement,  owing  to  the  rapid 
healing  of  the  wound;  to  obviate 
this,  the  surgeon  may  resort  to 
the  insertion  into  the  cut,  of  a 
grooved  vulcanite  ring,  provided 
with  a  silken  thread  to  prevent 
its  falling  into  the  tympanum,  as 
suggested  by  A.  Politzer.  Ex- 
cision may  bi;  performed  with  an 
instrument  specially  devised  for 
the  purpose  b}"  Fabrizzi,  or  more 
conveniently  with  a  simple  dou- 
ble-edged knife  and  delicate  for- 
ceps. In  some  cases,  incision 
appears  to  act  by  diminishing 
intra-tympanic  tension,  as  shown 
by  the  gaping  of  the  wound;  but 
in  other  instances  no  such  effect 
is  observed,  though  the  resulting 
benefit  may  be  equally  great. 
Wveden,  of  St.  Petersburg,  re- 
commends the  Excision  of  a  Por- 
tion of  the  3Iallei(s  with  the 
adjacent  membrane,  and  has  de- 
vised an  instrument  by  which  the 
operation  can  be  accomplished. 
Simrock,  of  New  York,  recom- 
mends, as  preferable  to  incision, 
perforation  of  the  membrana 
tvnnpani  by  the  application  of 
sulphuric  acid;  Bonnafont  accomplishes  the  same  purpose  by  using  the 
o,ctual  cautery,  employing  for  this  object  pencils  made  of  charcoal  and 
dragon's  blood  ;  and  Purves  employs  the  galvanic  cautery. 

Perforation  of  the  Membrana  Tympani  may  result  from  trau- 
matic causes,  from  ulceration  of  this  structure  itself,  or  as  a  consequence 
of  intra-tympanic  inflammation — the  mucus  which  accumulates  within  the 
cavity  gradually  making  its  way  through  the  membrane,  and  being  dis- 
charged externally.  The  perforation  may  be  commonly  seen  by  means  of  the 
speculum,  and  the  patient  can,  if  the  Eustachian  tube  be  pervious,  blow  air 
through  the  meatus  by  making  a  forcible  expiration  (or,  as  suggested  by 
Dr.  Schell,  yawning)  with  the  mouth  and  nostrils  closed  (Valsalva's  ex- 


Politzei-'s  method  of  inflating  the  lynipanuin. 
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periment) ;  or  the  surgeon  may  do  the  same  by  the  use  of  the  Eustachian 
catheter,  or  by  Politzer's  method,  which  consists  in  blowing-  air  through 
the  nostril  into  the  pharynx  while  the  patient  swallows — the  Eustachian 
tube  opening  during  this  act,  and  the  air  thus  readily  entering  the  tympa- 
num. The  surgeon  may  sim|)ly  blow  through  a  flexible  tube;  or,  which 
is  preferable,  ma}^  use  an  India-rubber  bag  provided  with  a  well-fitting 
nozzle  (Fig.  414).  In  using  Politzer's  method,  Hinton  advises  that  the 
bag  should  be  applied  to  the  nostril  of  the  opposite  side  to  that  of  the  ear 
which  it  is  intended  to  inflate,  and  that  the  meatus  of  the  sound  ear  should 
be  firmly  closed,  so  as  to  guard  its  membrana  tympani  from  the  effect  of 
pressure.  Gruber  has  modified  Politzer's  method  by  directing  the  patient, 
instead  of  swallowing,  to  pronounce  the  syllable  "buck"  or  "  heck."  The 
treatment  of  perforation  of  the  membrani  tympani  should  be  directed,  in 
the  first  place,  to  an  attempt  to  secure  closure  of  the  opening,  which  may 
sometimes  be  effected  by  the  application  of  nitrate  of  silver  or  other  astrin- 
gent lotions,  the  iusufHation  of  talc,  etc.  If,  as  often  happens,  the  perfo- 
ration is  prevented  from  healing  by  the  accumulation  of  inspissated  mucus 
in  the  tympanum,  the  surgeon  may  resort  to  Hinton's  plan  of  washing  out 
this  cavity,  first  with  alkaline  and  afterwards  with  astringent  solutions, 
injected  by  the  syringe  from  the  meatus  through  to  the  fauces.  The  nozzle 
of  the  instrument  should  be  attached  to  a  flexible  tube  which  closely  fits 
the  meatus.     By  these  means  the 

parts  may  usually  be  restored  to  a  Fig.  415, 

healthy  condition,  when,  even  if  the 
perforation  persist,  the  hearing  may 
be  but  little  affected ;  if  such  is  not 
the  case,  there  is  reason  to  suspect 
some  loosening  of  the  connections  of 

the  OSSicula,  and  under  such  Circum-  Toynbee's  artificial  membraua  tympani. 

stances  great  benefit  may  be  derived 

from  the  adaptation  of  an  artificial  membrana  tympani,  which  may  con- 
sist simply  of  a  plug  of  cotton-wool  dipped  in  glycerine  (Yearsley),  an 
India-rubber  disk  or  globe,  as  recommended  by  Toynbee,  a  combination  of 
both,  as  advised  by  Field,  or  a  delicatii  metallic  ring  covered  with  gold- 
beater's skin,  as  suggested  by  Dr.  B.  Thompson,  of  New  York.  If  one  of 
the  latter  contrivances  is  used,  a  thread  of  delicate  silver  wire  is  attached, 
in  order  to  facilitate  removal. 


Diseases  of  the  Eustachian  Tube. 

It  has  been  shown  by  Toynbee  and  Jago,  that  the  Eustachian  tube  is, 
contrary  to  what  was  formerly  supposed,  closed  when  in  its  ordinary  con- 
dition,'  and  opened  in  the  act  of  swallowing.  In  some  cases,  however,  the 
Eustachian  tube  is  more  or  less  permanently  open,  giving  rise  to  an  abnor- 
mal sensibility  to  sounds  originating  in  the  patient's  own  throat,  with  a 
sense  of  discomfort  in  the  fauces.  This  condition  may  arise  in  the  course 
of  catarrhal  affections,  and  usually  subsides  spontaneously. 

Obstruction  of  the  Eustachian  Tube  may  be  due  to  a  thick- 
ening of  the  mucous  membrane  of  the  fauces  or  tympanum,  to  a  relaxed 
state  of  the  fauces,  to  contraction  of  the  bony  walls  of  the  tube  itself,  to  the 
presence  of  inflammatory  adhesions,  to  accumulations  of  mucus,  etc.  The 
diagnosis  may  be  made  by  inspecting  the  membrani  tympani  through  the 

1  This  is  still,  however,  denied  by  Riidinger. 
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speculum  (the  membrane,  in  cases  of  Eustachian  obstruction,  appearing 
concave,  dull,  and  somewhat  opaque),  and  by  means  of  the  otoscope,  an 
instrument  consisting  of  a  flexible  tube,  one  end  of  which  is  adapted  to  the 
patient's  and  the  other  to  the  surgeon's  ear.  If,  when  the  otoscope  is 
adjusted,  the  patient  makes  a  forcible  expiration  (the  mouth  and  nostrils 
being  closed),  the  air,  if  the  Eustachian  tube  be  pervious,  rushes  into  the 
tympanum,  producing  a  sound  which  is  distinctly  audible  to  the  surgeon. 
This  sound,  in  a  normal  state,  has  been  compared  to  that  of  a  bullet  strik- 
ing a  target  at  a  great  distance;  it  undergoes  various  modifications  as  the 
result  of  disease,  being  of  a  creaking  or  whistling  character  if  the  lining 


Fig.  416. 


Application  of  the  otoscope.    (Toy.vbee.  ) 


membrane  of  the  tube  be  thickened,  and  gurgling  if  the  tube  or  tympanum 
contain  fluid.  In  cases  of  complete  obstruction  the  sound  is,  of  course, 
absent.  The  rhinoscope  may  be  used  to  observe  the  condition  of  the  orifice 
of  the  Eustachian  tube. 

Obstruction  from  Thickening  of  the  Mucous  Membrane  of  the  Fauces 
is  a  frequent  cause  of  deafness  in  scrofulous  children  and  is  often  accom- 
panied with  enlargement  of  the  tonsils.  The  treatment  consists  in  restoring 
the  throat  to  a  healthy  condition  by  suitable  means,  such  as  syringing 
solutions  of  carbonate  of  sodium  or  of  common  salt  through  the  nostrils, 
applying  nitrate  of  silver  to  the  thickened  membrane,  or  blowing  powdered 
alum  through  a  curved  tube  into  the  angle  behind  the  tonsil,  with  the 
employment  of  counter-irritation  around  the  throat,  the  use  of  tonics,  etc. 
The  cavity  of  the  tympanum  should  be  also  inflated  by  Politzer's  method 
(p.  *755),  this  procedure  being  repeated  as  often  as  is  necessary,  and,  as 
advised  by  Hinton,  the  vapor  of  chloroform  being  substituted  for  air  in 
cases  of  difficulty. 

Obstruction  from  Relaxation  of  the  Fauces  occurs  in  adults,  usually  in 
those  who  are  otherwise  debilitated,  and  is  said  to  be  often  due  to  excess 
in  smoking.  The  treatment  consists  in  the  adoption  of  means  to  improve 
the  general  health,  with  the  local  use  of  stimulating  and  astringent  appli- 
cations. 
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Obstruction  from  Stricture  of  the  Bony  Walls  of  the  Eustachian  Tube, 
or  from  Inflammatory  Adhesions,  would  requii'e  for  recognition  the  in- 
troduction of  an  elastic  sound  as  a  means  of  exploration,  but  little  or  no  ' 
benefit  could  be  expected  from  treatment. 

Eustachian  Catheter — In  cases  of  obstinate  Eustachian  obstruction, 

the  operation  of  catheterization  is  often  required.  This  is  effected  simply  by 
passing  the  catheter,  its  point  being  turned  downwards,  along  the  floor  of 
the  nostril,  until  the  posterior  pharyngeal  wall  is  reached,  and  then  draw- 
ing the  instrument  about  half  an  inch  forwards  while  its  point  is  turned 
gently  outwards  and  upwards,  when  it  will  usually  readily  enter  the  orifice 
of  the  Eustachian  tube.  Cutter,  of  Massachusetts,  employs  a  catheter  of 
his  own  devising,  guiding  its  introduction,  which  is  effected  through  the 
mouth,  by  the  aid  of  rhinoscopy.  The  tympanum  may  now  be  inflated, 
when  the  surgeon  can  recognize  the  passage  of  the  air  by  means  of  the 
otoscope,  or,  if  inflation  be  impossible,  dilatation  of  the  tube  may  bo 
attempted  by  means  of  bougies^  of  whalebone  or  laminaria  digitata,  intro- 


FiG.  417. 


Catheter  for  the  Eustachian  tube. 


duced  through  the  catheter,  aided  perhaps  by  the  use  of  alkaline  or  astrin- 
gent solutions  injected  through  a  small  flexible  tube.  When  inflation  can  at 
last  be  effected,  a  few  drops  of  a  weak  solution  of  nitrate  of  silver  may  be 
syringed  into  the  tympanum. 

Diseases  of  the  Cavity  of  the  Tympanum. 

The  diagnosis  between  deafness  from  tympanic  lesions  and  nervous  deaf- 
ness may  commonly  be  made  by  the  use  of  the  tuning-fork,  the  following 
rules  for  the  employment  of  which  are  given  by  Hinton : — 

1.  In  a  normal  state  a  tuning-fork  is  heard  before  the  meatus  after  it  has 
ceased  to  be  heard  on  the  vertex. 

2.  When  placed  on  the  vertex,  it  is  heard  more  plainly  when  the  exter- 
nal meatus  is  closed. 

3.  Consequently,  when  one  meatus  alone  is  closed,  the  tuning-fork  is 
heard  most  plainly  in  the  closed  ear.  Hence, 

4.  In  cases  of  one-sided  deafness,  if  the  tuning-fork,  when  placed  on  the 
vertex,  is  heard  most  plainly  in  the  deaf,  or  more  deaf,  ear,  the  cause  is 
seated  in  the  conducting  apparatus;  if  it  is  heard  loudest  in  the  better  ear, 
the  cause  is  probably  in  some  part  of  the  nervous  apparatus. 

5.  If,  on  closing  the  meatus,  the  tuning-fork  is  heard  decidedly  louder, 
there  is  no  considerable  impediment  to  the  passage  of  sound  through  the 
tympanum. 

'  6.  If  the  tuning-fork  is  heard  longer  on  the  vertex  than  when  placed 
close  before  the  meatus,  the  cause  of  the  deafness  is  in  the  conducting  media. 

t .  However  imperfectly  the  tuning-fork  may  be  heard  when  placed  on 
the  vertex,  it  gives  reason  for  suspecting  only,  and  is  not  proof  of,  a  nerve 
affection. 

•  The  dilatation  of  the  Eustachian  tube  by  the  introduction  of  bougies  is  an  opera- 
tion which  is  by  no  means  free  from  risk  ;  it  should  therefore  be  looked  upon  as  a 
last  resort,  and  should  be  practised  with  great  caution.  Medicated  bougies  are  em- 
ployed by  Buck,  of  New  York. 
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Lucae's  "maximal  phonometer"  and  "  interference  otoscope,"  and  Polit- 
zer's  "double  otoscope,"  may  serve  as  aids  to  diagnosis  in  certain  cases. 

Inflammation  of  the  Mucous  Membrane  of  the  Tympanum 

is  not  unfrequently  present,  in  its  milder  forms,  in  cases  of  common  "cold" 
and  sore-throat,  giving  rise  to  a  deeply-seated  pain  in  the  ear,  with  buzzing 
noises,  and  slight  impairment  of  hearing;  inflation  of  the  tympanum  is 
painful,  and  an  inspection  with  the  speculum  shows  the  membrana  tympani 
to  be  more  vascular  than  in  the  normal  state.  This  affection,  which  con- 
stitutes the  ordinary  ear-ache  of  children,  is  very  apt  to  recur  at  intervals, 
giving  rise  ultimately  to  a  thickened  and  rigid  condition  of  the  mucous 
lining  of  the  tympanum,  and  thus  leading  to  permanent  deafness.  The 
treatment  consists  in  the  use  of  soothing  applications  (such  as  warm  glyce- 
rine and  laudanum,  or  a  solution  of  atropia)  to  the  meatus,  with  counter- 
irritation  over  the  region  of  the  mastoid  process,  during  the  attacks — fol- 
lowed by  cold  sponging,  friction,  and  attention  to  the  state  of  the  throat 
during  the  intervals,  so  as  to  obviate  recurrence.  Sexton  points  out  that, 
in  some  cases,  disease  of  the  middle  ear  is  dependent  upon  aflfections  of  the 
teeth.  Hinton  recom.mends  that  the  tympanum  should  be  inflated  with 
warm  vapor  every  evening  for  a  few  days  after  each  attack,  The  employ- 
ment of  condensed  and  of  rarefied  air  in  the  external  meatus  is  advised 
by  Dr.  Sexton,  of  New  York. 

In  its  severer  forms,  inflammation  of  the  mucous  lining  of  the  tympanum 
is  an  extremely  painful  afi'ection,  attended  with  much  constitutional  dis- 
turbance, and  sometimes  with  delirium.  The  symptoms  of  the  milder 
form  of  the  disease  are  all  aggravated,  and  there  is,  besides,  often  great 
tenderness  over  the  mastoid  process,  and  in  front  of  the  ear.  The  affection 
may  terminate  in  resolution,  or  in  discharge  through  the  Eustachian  tube, 
or  through  the  membrane  of  the  tympanum  ;  caries  and  consequent  intra- 
cranial disease,  and  paralysis  of  the  facial  nerve,  are  occasionally  met  with 
as  sequelae  of  this  affection.  The  treatment  consists  in  the  use  of  local 
depletion,  with  the  application  of  hot  anodyne  poultices  or  fomentations, 
laxatives  and  diaphoretics  being  at  the  same  time  administered  internally 
Dr.  A.  N.  Ellis  suggests  the  instillation  of  atropia.  Toynbee"  recommends 
gargling  the  throat  with  hot  water,  and  the  use  of  mercury  with  opium. 
Druitt  advises  an  incision  over  the  mastoid  process,  and  the  subsequent 
conversion  of  a  part  of  the  cut  into  an  issue.  If  the  case  terminate  in 
resolution,  or  in  discharge  through  the  Eustachian  tube,  the  hearing  will 
probal)ly  be  gradually  restored,  and  recovery  may  be  promoted  by  the 
employment  of  counter-irritation,  inflation  of  the  tympanum  with  dilute 
vapor  of  iodine,  etc.,  and  syringing  alkaline  lotions  through  the  nose.  If 
the  membrana  tympani  have  given  way,  hearing  may  still  be  restored,  and 
advantage  may  be  derived  in  these  cases  from  washing  out  the  ear,  by 
syringing  alkaline  and  astringent  lotions  from  the  meatus  through  to  the 
fauces,  in  the  way  already  described  (p.  755).  The  local  application  of 
alcohol  is  recommended  in  these  cases  by  Cassels,  of  Glasgow,  as  is  the 
insufflation  of  iodoform  by  Rankin,  of  New  York;  Howe  employs  a  solu- 
tion of  permanganate  of  potassium  (gr.  ij-viij  to  f.^j).  If  the  inflamma- 
tion spread  from  the  ear  to  the  adjacent  cranial  bones,  coma  or  death  may 
follow. 

Accumulation  of  Mucous  or  Serous  Exudation  within  the 
Tympanum  is,  according  to  Hinton,  a  frequent  cause  of  deafness,  and 
when  occurring  in  children,  may  give  rise  to  convulsions,  or,  as  in  the 
otorrhoea  of  scarlet  fever,  etc.,  may  even  prove  the  immediate  cause  of 
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death.  The  patient  has  very  frequently  the  sensation  of  something  being 
present  in  the  ear  and  moving  with  the  movements  of  the  head ;  this  feel- 
ing sometimes  induces  a  habit  of  giving  the  head  a  peculiar  shake,  as  if  to 
shake  the  offending  body  out  of  the  way ;  the  hearing  is  often  improved 
by  holding  the  head  down  on  the  aifected  side.  The  membrane  of  the 
tympanum,  as  seen  through  the  speculum,  appears  abnormally  white, 
either  generally  or  in  parts.  Percussion  of  the  head  is  suggested  by 
Hagen  as  a  means  of  diagnosis  of  serous  exudations,  this  producing  a 
peculiar  clinking  or  clattering  sound  in  the  aft'ected  ear.  The  treatment 
consists  in  incising  the  membrana  tympani,  usually  at  its  upper  and  poste- 
rior part,  thus  converting  the  case  into  one  of  perforation  of  the  membrane, 
and  then  daily  washing  out  the  cavity  as  directed  in  speaking  of  that  affec- 
tion (p.  Y55).  The  incision  usually  heals  in  four  or  five  days,  and  the  ope- 
ration may  be  repeated,  if  necessary,  in  the  course  of  a  fortnight.  As  there 
is  no  doubt  that  convulsions  in  children  are  sometimes  connected  with,  and 
probably  dependent  upon,  the  presence  of  mucus  in  the  tympanum,  Hinton 
judiciously  advises  that  in  cases  of  cerebral  irritation  in  the  young,  the 
ears  should  be  examined  as  regularly  as  the  gums;  a  habit  of  rubbing  the 
ears  is  almost  as  constant  a  symptom  of  this  condition,  as  that  of  rubbing 
the  gums  is  of  the  irritation  of  teething,  and  should  receive  at  least  as 
much  attention.  In  these  cases,  beside  incising  the  membrana  tympani, 
counter-irritation  by  iodine  may  be  properly  applied  around  the  ear,  while 
the  iodide  of  iron  may  be  administered  internally.  The  state  of  the  throat 
should  also  be  looked  to.  If  the  tympanic  mucus  be  in  a  fluid  condition, 
it  may  sometimes  be  evacuated  through  the  Eustachian  tube,  either  by  the 
use  of  an  elastic  catheter  as  recommended  by  Purves,  or  by  simply  placing 
the  patient  in  such  a  position  that  the  fluid  will  escape  by  gravity,  while 
the  tympanic  cavity  is  inflated  by  Politzer's  method. 


Fig.  418. 


Membranous  Bands  are  not  unfrequently  found  in  the  tympanum, 
binding  together  the  ossicula,  or  connecting  them  with  the  walls  of  the 
cavity  itself.  In  many  instances  these 
bands  consist  merely  of  dried  mucus, 
but  in  other  cases  they  result  from  the 
organization  of  inflammatory  lymph. 
They  do  not  materially  interfere  with 
the  function  of  the  part  unless  so  situ- 
ated as  to  restrain  the  motions  of  the 
ossicula.  The  presence  of  these  bands 
may  be  suspected  if  the  membrana  tym- 
pani appear  irregularly  concave,  the 
Eustachian  tube  being  pervious;  but  the 
most  satisfactory  means  of  diagnosis  is 
the  use  of  Siegle's  pneumatic  speculum, 
an  instrument  consisting  of  a  box  pro- 
vided at  one  end  with  a  magnifying  lens, 
and  at  the  other  with  an  ear  speculum 
which  is  made  to  fit  the  meatus  closely 
by  means  of  an  India-rubber  tube ; 
another  tube  passes  off  from  the  box  and 
is  furnished  with  a  mouth-piece,  or,  as  suggested  by  Dr.  Ely,  of  New 
York,  a  syringe,  so  that  the  surgeon  can  by  suction  make  the  membrana 
tympani  move  backwards  and  forwards,  while  at  the  same  time  he  can,  by 
looking  through  the  lens,  observe  the  effect  produced.  The  treatment  con- 
sists in  inflating  the  tympanum,  by  which  means  the  bands  may  sorae- 


Siegle's  pueuuiatic  speculum. 
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times  be  ruptured,  in  injecting  solvent  fluids,  such  as  a  solution  of  carbon- 
ate of  sodium  (gr.  x-f^j)  through  the  Eustachian  catheter,  in  the  use  of 
an  ear-trumpet,  etc. 

Rigidity  of  the  Mucous  Lining  of  the  Tympanum  may  result 
from  the  effect  of  chronic  inflammation,  or  may  be  due  to  the  gradual  dry- 
ing of  accumulated  mucus.  The  meatus  in  these  cases  usually  contains 
little  or  no  wax,  and  the  membrane  of  the  tympanum  is  normal,  or  slightly 
opaque,  and  is  occasionally  the  seat  of  calcareous  deposits.  There  is 
tinnitus,  but  no  pain,  and  the  air  enters  the  Eustachian  tube  naturally,  or 
with  a  flapping  sound.  There  is  not  much  absolute  deafness,  the  patient 
hearing  single  sounds  well  enough,  but  failing  to  hear  Avhen  a  variety  of 
sounds  succeed  each  other  in  rapid  succession — it  being  thus  the  adapting 
power,  or,  to  borrow  a  word  from  ophthalmic  surgery,  the  accommodation, 
of  the  ear  which  is  chiefly  interfered  with.  The  patient  may  hear  better 
when  exposed  to  a  noise,  as  the  rattling  of  a  railway  train,  than  when  in 
a  still  room. 

The  treatment  recommended  by  Toynbee,  consists  in  the  application  of 
a  strong  solution  of  nitrate  of  silver  (5ss-5j  to  f  5j)  to  the  meatus,  and  of 
a  weaker  solution  (gr.  vj-fsj)  to  the  membrana  tympani,  with  leeches 
below  and  counter-irritation  behind  the  ear,  and  the  internal  exhibition  of 
mercury.  Hinton  relies  chiefly  on  the  injection  of  medicated  liquids  into 
the  tympanum,  the  substance  which  he  prefers  being  carbonate  of  sodium 
(gr.  x-xx  to  fij),  muriate  of  ammonium  (gr.  x-f5j)  with  ^  grain  of  cor- 
rosive sublimate,  and  sulphate  of  zinc  (gr.  ij-vj  to  f,?j).  A  few  drops  of 
the  solution  may  be  introduced  by  the  Eustachian  catheter,  and  blown  into 
the  tympanum  by  means  of  an  elastic  bag ;  or  the  patient  may  make  the 
application  himself  by  Gruber's  plan,  which  consists  in  syringing  about 
two  fluidrachms  of  the  solution  through  the  nostril  into  the  pharynx,  and 
inclining  the  head  to  the  aff"ected  side  so  as  to  bring  the  remedy  into  con- 
tact with  the  Eustachian  orifice;  by  then  inflating  the  tympanum  without 
swallowing,  a  small  quantity  is  forced  into  the  cavity.  Before  resorting 
to  either  of  these  methods,  the  throat  should  be  cleared  of  mucus  by  syring- 
ing an  alkaline  lotion  through  the  nostrils.  Applications  may  be  made 
directly  to  the  tympanum  (as  advised  by  Weber)  by  means  of  a  flexible 
tube  passed  through  the  Eustachian  catheter. 

Anchylosis  of  the  Stapes  to  the  Fenestra  Ovalis  presents 
symptoms  very  analogous  to  those  of  the  aftection  just  described.  The 
treatment  usually  recommended  consists  in  the  administration  of  altera- 
tives, with  the  use  of  counter-irritants,  but  the  results  are  not  very  satis- 
factory. Exostoses  are  sometimes  developed  on  the  ossicula,  which  may 
also  be  the  seat  of  fracture,  dislocation,  caries,  etc.  The  artificial  mem- 
brana tympani  is  of  use  in  some  of  these  cases. 

Periostitis  of  the  Mastoid  Process,  or  Inflammation  of  the 
Mastoid  Cells,  may  accompany  a  similar  condition  of  the  tympanum, 
or  may  exist  independently.  If  neglected,  caries  or  necrosis  may  occur, 
followed,  perhaps,  by  grave  or  even  fatal  cerebral  complications.  The 
most  important  point  in  the  treatment  is  to  make  a  free  and  early  incision 
down  to  the  bone  in  a  longitudinal  direction,  half  an  inch  behind  the  ear 
and  extending  the  whole  length  of  the  mastoid  process.  If  the  symptoms 
persist,  or,  according  to  Dalby,  if  the  bone  be  found  healthy,  the  mastoid 
process  itself  should  be  perforated  with  a  small  trephine,  or  other  suitable 
instrument,  so  as  to  lay  open  its  cells  and  allow  the  free  escape  of  matter. 
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In  orclor  to  avoid  hemorrhage,  Bao-roff"  recommends  that  the  opening  should 
be  made  by  the  alternate  use  of  the  galvano-cautery  and  gouge.  A  seton 
to  the  nucha  may  also  be  of  service  in  some  cases.  Dr.  Sexton  recom- 
mends the  administration  of  sulphide  of  calcium  and  aconite. 

Nervous  Deafness  The  researches  of  modern  aural  surgeons  have 

shown  that  most  of  the  cases  formerly  classed  under  this  head  are  really 
instances  of  some  of  the  afi'ections  of  the  conducting  media,  which  have 
already  been  described.  Still,  there  are  cases  in  which  the  auditory  appa- 
ratus itself  is  at  fault,  and  deafness  may  result  from  "  concussion"  or  apo- 
plexy of  the  auditory  nerve,  from  fracture  of  or  effusion  of  blood  or  lymph 
into  the  labyrinth  (Meniere's  disease),  from  cerebral  aflections,  from  syphilis, 
etc.,  while  it  may  also  occur  as  a  reflex  phenomenon,  dependent  on  disease 
of  the  fifth  nerve,  or  upon  the  irritation  produced  by  intestinal  parasites — 
Or  even  as  a  "functional"  affection,  the  result  of  anaemia  and  general  ner- 
vous exhatistion.  Treatment  cannot  be  expected  to  accomplish  much  in 
cases  of  organic  lesion  of  the  brain  or  auditory  nerve,  but  when  the  deaf- 
ness is  dependent  on  syphilis,  or  is  a  reflex  or  functional  condition,  the 
iodide  of  potassium,  anthelmintics,  or  such  other  remedies  should  be  given 
as  may  seem  to  be  indicated  by  the  particular  circumstances  of  the  case. 
Hypodermic  injections  of  strychnia  have  been  successfully  employed  by 
Hagen,  of  Leipsic,  and,  in  cases  of  Meniere's  disease,  large  doses  of  quinia 
have  been  advantageously  resorted  to  by  Charcot.  Ear -trumpets  will 
often  prove  of  service. 

Paralysis  of  the  Tympanic  Muscles  is  an  annoying  affection, 
interfering  rather  with  the  accommodation  of  the  ear  than  with  the  abso- 
lute power  of  hearing.    Galvanism  may  be  properly  tried  in  these  cases. 

Neuralgia  of  the  ear  is  rare,  except  in  caries  or  other  disease  of  the 
teeth.    The  treatment  presents  no  peculiar  features. 

Tinnitus  Aurium  sometimes  exists  as  an  isolated  symptom,'  and 
cannot  be  referred  to  any  discoverable  disease.  In  such  cases,  Hinton  and 
Purves  recommend  muriate  of  ammonium,  in  20-grain  doses  three  times  a 
day,  with  perhaps  the  injection  of  a  few  drops  of  a  solution  of  atropia 
(gr.  ^-f3j)  into  the  cavity  of  the  tympanum.  Kramer  advises  systematic 
dilatation  of  the  Eustachian  tube,*^and  C.  H.  Burnett  advises,  in  extreme 
cases,  perforation  of  the  membrana  tympani,  while  Michael  and  S.  M. 
Burnett  recommend  inhalations  of  nitrite  of  amyl,  and  Strawbridge  the 
local  use  of  ether  by  Politzer's  method.  Field  speaks  highly  of  the  effects 
of  faradization,  and  Woakes  commends  the  internal  use  of  hydrobromic  acid. 
Reyburn  has  effected  a  cure  by  ligation  of  the  occipital  artery  on  the  af- 
fected side. 

Fatal  Consequences  of  Inflammatory  Affections  of  the  Ear. 

— Inflammation  attacking  any  of  the  deeper-seated  structures  of  the  ear, 
may  occasionally  lead  to  a  fatal  result  by  implication  of  the  brain  or  lateral 
sinus— the  immediate  cause  of  death  being,  in  the  former  case,  meningitis 
or  cerebral  abscess,  and,  in  the  latter,  thrombosis  and  inflammation  of  the 

'  In  some  cases,  Hinton  believes  tinnitus  to  be  caused  by  spasmodic  contractions  of 
the  muscles  of  the  ossicula.  Chisolm  has  found  it  to  be  caused  by  twitching  of  the 
tensor  tympani.  According  to  Sexton,  it  may  arise  from  friction  of  the  ossicula  upon 
each  otiier,  but  more  commonly  originates  in  the  blood  circulation  in  the  neighbor- 
hood of  the  ear,  as  pointed  out  hy  Theobald,  of  Baltimore. 
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lateral  sinus,  giving  rise  to  secondar}'  pneumonia  or  even  sloughing  of  the 
lung.  Nothing  ])robably  can  be  done  to  avert  the  fatal  issue  when  these 
lesions  are  actually  present,  but  much  can  be  accomplished  in  the  way  of 
preventive  treatment  at  the  first  onset  of  threatening  symptoms.  Rest  in 
bed,  local  depletion  followed  by  counter-irritation,  the  use  of  warm  fomen- 
tations and  syringing,  with  the  internal  administration  of  cathartics  and  the 
cautious  employment  of  calomel  and  opium,  may  all  be  of  service;  but  the 
most  important  point  is  to  secure  a  free  exit  for  discharge,  by  removing  ob- 
structions, incising  the  membrana  tympani,  trephining  the  mastoid  cells,  etc. 

Medullary  Cancer  is  occasionally  observed  in  the  ear  (usually  origi- 
nating in  the  mucous  membrane  of  the  tympanum),  and  has  been  mistaken 
for  polypus.  Palliative  treatment  only  is  admissible  in  these  cases,  com- 
plete extirpation  being  out  of  the  question,  and  a  partial  operation  worse 
than  useless. 


CHAPTER  XXXVII. 
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Diseases  of  the  Nose. 

Lipoma  (Acne  Rosacea  sive  Hypertrophica)  is  a  hypertrophied  con- 
dition of  the  cutaneous  and  subjacent  cellular  tissues  of  the  nose,  forming 

a  red  or  purple,  soft,  lobu- 
lated  mass,  and  causing 
great  deformity.  Anatomi- 
cally, the  disease  should  be 
classed  as  a  fibro-cellular 
outgrowth.  The  sebaceous 
follicles  of  the  nose  often 
appear  to  be  the  parts  prin- 
cipally involved.  The^rm^ 
ment  consists  in  excision, 
the  only  point  in  the  opera- 
tion requiring  any  particu- 
lar attention  being  not  to 
lay  open  the  nostril;  the 
occurrence  of  this  accident 
may  be  avoided  by  causing 
an  assistant  to  distend  the 
part  with  a  forefinger,  that 
he  may  warn  the  surgeon 
if  the  knife  penetrate  too 
deeply.  There  is  usually 
a  good  deal  of  hemorrhage, 
which  may  be  checked  by 
the  application  of  cold. 
Healing  takes  place  by  gran- 
ulation and  cicatrization.  To  avoid  bleeding,  Oilier  recommends  the  em- 
ployment of  the  galvanic  cautery. 


Fig.  419. 


Lipoma.  (Listoji.) 
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Imperforate  Nostril — This  is  occasionally,  though  rarely,  met  with 
as  a  congenital  deformity  ;  if  the  obstruction  be  not  too  deeply  seated,  it 
may  be  removed  by  incision  and  subsequent  dilatation  with  bougies. 

Epistaxis,  Hemorrhage  from  the  Nostrils,  is  in  many  cases,  particu- 
larly when  occurring  in  young  persons,  an  effort  of  nature  to  relieve  internal 
congestion,  and  may  be  looked  upon  under  such  circumstances  as  rather 
salutary  than  otherwise.  It  is,  however,  even  when  not  injurious,  often 
annoying  and  inconvenient,  and  an  attempt  should  therefore  be  made  to 
prevent  its  occurrence,  in  persons  liable  to  it,  b}^  administering  laxatives 
to  relieve  visceral  congestion,  by  attention  to  the  menstrual  function,  etc. 
In  most  cases  no  further  local  treatment  will  be  required  than  the  applica- 
tion of  cold  to  the  nucha  and  forehead,  or  compression  of  the  facial  artery 
(as  advised  by  Marin)  over  the  superior  maxillary  bone,  but  in  some 
instances,  if  the  flow  of  blood  be  profuse  and  exhausting,  more  active 
measures  must  be  adopted.  The  patient  should,  under  these  circumstances, 
be  kept  quiet  in  bed,  with  the  head  and  shoulders  slightly  elevated;  the 
cold  applications  should  be  continued,  and  opium  and  gallic  acid,  ergot,  or 
the  acetate  of  lead,  may  be  administered  internally.  An  efficient  local 
remedy  is  the  muriated  tincture  of  iron,  which  may  be  applied  to  the  mucous 
surface  of  the  nostril  by  means  of  a  camel's-hair  brush.  An  ingenious 
nostril-clamp  has  been  devised  by  Dr.  Caro,  of  New  York,  for  treating 
hemorrhage  from  the  anterior  nares  by  compression. 

As  a  last  resort,  it  may  be  necessary  to  plug  the  nostrils;  the  anterior 
nares  may  be  readily  plugged  with  a  piece  of  compressed  sponge,  or  with 
a  pledget  of  lint,  introduced  with  slender  forceps,  and  having  a  ligature 
attached  to  facilitate  withdrawal;  if  the  blood  continues  to  flow  backwards 
into  the  pharynx,  the  posterior  nares  must  also  be  plugged — this  being 


Fig.  420. 


Plugging  the  nostrils  with  Bellocq's  sound.  (Ferousson.) 


most  conveniently  accomplished  by  the  use  of  Bellocq's  sound,  though,  in 
the  absence  of  this  instrument,  a  double  canula,  or  even  a  flexible  catheter, 
may  bo  used  instead.  The  sound,  previously  armed  with  a  strong  ligature, 
is  passed  along  the  floor  of  the  nostrils  till  'it  reaches  the  pharynx,  when, 
the  spring  being  protruded,  the  ligature  may  easily  be  brought  out  of  the 
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mouth,  and  furnished  with  a  ^\ng  of  the  required  size.  By  withdrawing 
the  instrument,  the  plug  is  now  brought  into  position,  the  end  of  the  liga- 
ture being  allowed  to  hang  out  of  the  mouth  to  facilitate  removal.  Instead 
of  merely  plugging  the  posterior  nares,  it  is  often  better  to  apply  pressure 
to  the  whole  floor  of  the  nostril  from  behind  forwards;  this  may  readily  be 
done  by  attaching  to  the  ligature  a  series  of  moderate-sized  plugs,  which, 
as  the  instrument  is  withdrawn,  are  successively  brought  into  position,  or 
by  using  instruments^  described  by  Kiichenmeister  and  Closset  under  the 
name  of  rhineurynters,  which  consist  of  bags  or  sacs,  to  be  inflated  after 
introduction,  like  the  colpeurynter  of  the  accoucheur.  The  operation  of 
plugging  the  posterior  nares  appears  to  be  not  entirely  free  from  risk, 
Crequy  and  Gelle  having  recorded  cases  in  which  it  was  followed  by  sup- 
puration of  the  middle  ear.  In  a  case  of  Yerneuil's,  in  which  epi.staxis 
appeared  to  be  due  to  cirrhosis  of  the  liver,  all  other  means  failing,  a  cure 
was  effected  by  the  application  of  a  blister  to  the  hepatic  region. 

Chronic  Inflammation  with  Thickening  of  the  Schneide- 
rian  Membrane  is  not  infrequent,  especially  among  strumous  children, 
though  by  no  means  confined  to  them.  I  have  observed  it  in  an  adult,  as 
the  result  of  the  mechanical  congestion  produced  by  constant  vomiting 
during  pregnancy.  The  portion  of  mucous  membrane  which  lines  the 
turbinated  bones  is  that  which  is  chiefly  affected,  appearing  as  a  projecting 
ridge,  or  mass,  of  a  red  color  and  velvety  appearance,  sometimes  covered 
with  muco-purulent  secretion.  Respiration  is  obstructed,  particularly  in 
Avet  M''eather,  the  tone  of  the  voice  being  altered,  and  a  constant  disposition 
to  snuffling  induced.  The  treatment  consists  in  the  application  of  astrin- 
gents, frequent  syringing  with  cold  water,  and  (in  a  strumous  patient) 
the  administration  of  cod-liver  oil,  iodide  of  iron,  etc.  No  operative  treat- 
ment, except  perhaps  scarification,  is  admissible.  Change  of  air  is  often 
beneficial. 

Rhinorrhoea  or  Ozaena  (the  latter  terra  referring  to  the  fetid  nature 
of  the  discharge)  signifies  a  flow  of  muco-purulent  matter  from  the  nostrils, 
one  or  both  of  which  may  be  affected.  This  condition  is  a  symptom  rather 
than  a  disease,  and  may  be  due  to  a  simple  catarrhal  affection,  to  the 
presence  of  a  foreign  body,  to  scrofulous  inflammation  of  the  various  nasal 
tissues,  or  to  constitutional  syphilis.  In  children  it  sometimes  appears  to 
be  a  reflex  condition,  dependent  upon  the  irritation  of  teething.  Scrofu- 
lous and  syphilitic  ozaena  are  often  accompanied  by  ulceration,  which  may 
lead  to  caries  or  necrosis  of  the  nasal  bone,  producing  eventually  great  de- 
formity. 

In  the  treatment  of  ozsena,  such  constitutional  means  must  be  adopted 
as  are  indicated  by  the  general  condition  of  the  patient ;  before  resorting 
to  local  treatment,  it  may  be  necessary  to  explore  the  nasal  cavity,  the 
anterior  portion  of  which  may  be  readily  inspected  by  means  of  a  small 
bivalve  speculum,^  or  the  ingenious  spring  speculum  devised  by  Wimmer, 
of  Dresden,  but  the  deeper  portions  of  which  can  only  be  examined  by  the 
cautious  introduction  of  a  female  catheter,  Bellocq's  sound,  or  Zaufal's 
speculum,  or  by  a  resort  to  Rhinoscopy.  This  mode  of  inspection  requires 
the  use  of  a  small  mirror  which  can  be  introduced  into  the  pharynx,  and 
of  a  reflector,  if  artificial  light  is  to  be  employed.  The  ordinary  mirror 
employed  in  laryngoscopy  will  commonly  answer  every  purpose,  or  two 

1  Similar  contrivances  have  been  suggested  by  Dr.  Taaffe,  Mr.  Godrich,  and  Dr. 
Bjornstrom,  of  Upsala. 

2  Dr.  H.  Allen  recommends  a  vulcanite  speculum  with  an  elliptical  opening. 
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mirrors,  as  advised  by  Voltolini,  or  the  ingenious  instrument  devised  by 
Dr.  Simrock,  of  New  York,  may  be  used  instead ;  this  apparatus  is  pro- 
vided with  a  movable  spatula  by  which  the  soft  palate  may  be  raised,  so 
as  not  to  obstruct  the  surgeon's  view.  The  most  important  point  in  the 
local  treatment  of  ozaena  is  to  secure  cleanliness,  b}^  the  use  of  a  solution  of 
the  permanganate  of  potassium,  or  other  disinfectant  lotion,  which  may  be 
applied  with  a  large  syringe,  or  by  means  of  Webe7'''s  or  TJi.udichum^s 
douche.  This  consists  of  a  reservoir  containing  the  disinfectant,  which  is 
placed  a  little  above  the  level  of  the  patient's  head,  and  is  provided  with  a 
flexible  tube  which  is  introduced  into  the  nostril.  If  the  patient  be  now 
directed  to  breathe  through  the  mouth,  the  soft  palate  closes  the  commu- 
nication between  the  nose  and  pharynx,  and  a  continuous  stream  is  made 
to  flow  by  atmospheric  pressure  into  one  nostril  and  out  by  the  other.  The 
force  of  the  stream  can  be  regulated  by  varying  the  elevation  of  the  reser- 
voir. If  one  nostril  only  be  affected,  the  stream  should  pass  from  the 
healthy  to  the  diseased  side  ;  while  if  both  be  affected,  the  direction  of 
the  stream  may  be  alternated  from  one  to  the  other.  A  posterior  nasal 
syringe  with  long  curved  nozzle  (Fig.  421),  introduced  by  the  mouth  and 


Fig.  421. 


Posterior  luisal  syringe. 


made  to  inject  fluids  through  the  posterior  nares,  is  preferred  by  many 
surgeons,  and  is  probably  a  safer  instrument,  numerous  cases  having  been 
reported  bv  Roosa  and  others  in  which  suppuration  of  the  middle  ear  has 
followed  the  use  of  the  ordinary  douche,  probably  from  entrance  of  the 
injected  fluid  through  the  Eustachian  tube ;  a  similar  nozzle  may  be  used 
with  the  ordinarv  douche,  as  recommended  by  Dr.  George  Thompson,  of 
New  York.  Any  ulcers  that  are  detected  should  be  touched  with  nitrate  of 
silver,  and,  to  prevent  the  formation  of  scabs,  dilute  citrine  ointment  may 
be  applied  at  night  by  means  of  a  camel's-hair  brush.  Letzel  recommends 
the  use  of  iodoform  as  a  snuff,  in  the  proportion  of  one  part  to  five  of  pow- 
dered acacia,  while  H.  Allen  employs  iodoform  with  carbolic  and  tannic 
acids,  held  in  suspension  in  gelatine^  The  hypertrophied  condition  of  the 
mucous  membrane  covering  the  turbinated  bones  may  be  treated  by  cau- 
terization with  nitrate  of  silver  or  chromic  acid,  as  recommended  by  A.  H. 
Smith,  of  New  York,  or,  as  preferred  by  Bos  worth,  with  glacial  acetic  acid 
or  the  galvanic  cautery.  The  same  surgeon,  with  Dr.  Jarvis  and  Dr.  F. 
L.  Knight,  advises,  in  some  cases,  removal  of  the  protruding  part  with  a 
wire  ecraseur.  Medicated  nasal  bougies,  made  with  gelatine,  have  been 
recently  employed  in  Germany.  If  necrosis  occur,  the  sequestra  should  be 
removed  as  soon  as  thev  have  become  loose,  access  to  the  part  being  facili- 
tated, if  necessary,  by  Rouge's  method  of  turning  up  the  nose  and  lip  by 
an  incision  through  the  mouth. 

Adenoid  Vegetations.— This  name  is  given  by  Meyer,  of  Copen- 
hagen, to  certain  growths  met  with  in  the  naso-pharyngeal  cavity,  which 
appear  to  be  identical  in  structure  with  the  closed  follicles  of  the  mucous 
membrane  from  which  they  arise.  The  most  prominent  symptom  is  an 
interference  with  speech,  the  patient  being  unal)le  to  pronounce  the  nasal 
consonants  m  and  n,  and  the  voice  being  deficient  in  resonance;  breathing 
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through  the  nose  is  prevented,  and  the  mouth  is  consequently  kept  open  ; 
there  is,  moreover,  a  feeling  of  obstruction  at  the  back  of  the  throat,  with 
a  copious  flow  of  mucus,  and  sometimes  slight  hemorrhage ;  the  patient 
frequently  is  deaf,  and  often  suffers  from  otorrhoea  or  annoying  tinnitus. 
The  growths  themselves  have  a  velvety  appearance,  and  a  deep  red  or 
sometimes  yellowish  hue.  The  diagnosis  may  be  made  by  the  aid  of 
rhinoscopy,  or  by  digital  examination.  The  treatmeyit  consists  in  cauteri- 
zation with  nitrate  of  silver,  or,  as  preferred  by  Lincoln  and  Roe,  with  the 
galvanic  cautery,  or  in  excision;  this  may  be  done  with  a  knife,  composed 
of  a  ring-shaped  blade  with  a  slender  shaft,  with  a  sharp  spoon,  or,  which 
Lowenberg  prefers,  with  cutting  forceps  ;  and  the  operation  should  be  fol- 
lowed by  injections  of  saline  or  alkaline  solutions. 

Polypi. — The  term  polypus  has  been  applied  to  a  variety  of  nasal 
tumors,  which  have  in  common  merely  their  locality  and  their  peduncu- 
lated character. 

1.  The  ordinary  Soft,  Mucous,  or  Gelatinous  Nasal  Polypus  belongs  to 
the  fihro-cellular  variety  of  tumor  {myxoma),  and  may  spring  from  any 
part  of  the  nasal  cavity  except  the  septum,  though  its  more  usual  point  of 
origin  is  one  of  the  turbinated  bones ;  occasionally  polypi  project  into  the 
nose  from  the  frontal  sinus  or  antrum.  These  growths  are  usually  mul- 
tiple, of  a  soft,  semi-gelatinous  consistence,  and  of  a  grayish-yellow  color 
while  in  the  nasal  cavity,  becoming  shrivelled  and  brown  when  they  pro- 
trude externally.  They  produce  a  feeling  of  distention,  and  by  obstructing 
the  nostril  impede  respiration,  alter  the  tone  of  the  voice,  and  give  rise  to 
a  disagreeable  habit  of  snuffling;  all  the  symptoms  are  aggravated  in  damp 
weather.  As  the  polypi  grow,  they  press  upon  and  displace  the  neighbor- 
ing bones,  producing  great  deformity,  obstructing  the  nasal  duct  and 
thus  causing  a  stillicidium  of  tears,  and  eventually  leading  to  caries  of  the 
turbinated  bones.  They  sometimes  protrude  into  the  pharynx,  where  they 
may  be  seen,  or  at  least  felt  by  the  finger  introduced  behind  the  soft  palate. 

Treatment. — Nasal  polypi  have  occasionally  been  successfully  treated 
by  the  use  of  astringent  injections,^  but  in  the  large  majority  of  cases  it  is 
better  to  resort  at  once  to  an  operation,  which  may  consist  in  avulsion,  in 
strangulation  with  the  ligature,  or  in  the  use  of  the  galvanic  cautery ;  l)efore 
attempting  removal  by  any  of  these  methods,  the  position  of  the  pedicle  of 
the  tumor  must  be  ascertained  by  exploration  with  a  probe. 

(1)  Avulsion  is  effected  with  delicate  but  strong  forceps  made  for  the 
purpose,  with  serrated  blades  and  a  longitudinal  groove  so  as  to  afford  a 
firm  grasp.  The  patient  being  seated,  with  the  head  thrown  backwards, 
one  blade  of  the  forceps  is  introduced  on  either  side  of  the  neck  of  the 
tumor,  and  the  latter  is  then  torn  away  by  a  combined  process  of  twisting 
and  pulling.  The  hemorrhage,  though  free,  is  seldom  troublesome.  Several 
polypi  usually  require  removal,  and  the  process  has  generally  to  be  repeated 
at  intervals.  Insufflation  of  powdered  alum  has  been  recommended,  with 
a  view  of  preventing  a  recurrence  of  the  disease.  Mackenzie  removes  the 
polypus  with  "punch-forceps"  and  cauterizes  the  base  with  the  galvano- 
cautery.  In  some  cases  he  removes  also  the  portion  of  turbinated  bone 
from  which  the  polypus  springs,  and  Banks,  of  Liverpool,  recommends 
that  this  should  be  done  in  all  cases. 

'  Caro  recommends  interstitial  injections  of  acetic  acid,  and  Duplay  and  Bartlielemy 
advise  those  of  chloride  of  zinc,  while  Reginald  Harrison  practises  puncture  with  a 
needle  or  fine  trocar  and  canula,  followed  hy  the  local  use  of  carholic  acid  and  glycerine  ; 
B  W.  Richardson  employs  the  ethylate  of  sodium,  applied  on  a  pellet  of  cotton,  and 
Miller,  of  Edinburgh,  uses  a  spray  of  alcohol. 
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When  the  posterior  naris  is  the  seat  of  the  polypus,  this  may  sometimes 
be  conveniently  removed  by  thrusting-  it  backwards  with  one  finger  intro- 
duced into  the  nostril  (the  patient  being  etherized),  and  seizing  it  with  a 
finger  of  the  other  hand  introduced  behind  the  soft  palate. 

(2)  Ligation  is  particularly  adapted  to  large  polypi  with  a  broad  base, 
or  to  such  as  project  into  the  pharynx;  the  ligature,  or,  which  Fergusson 
prefers,  a  loop  of  silver  wire,  is  passed  along  the  floor  of  the  nostril  by 
means  of  a  double  canula  (Fig.  422),  and  slipped  around  the  tumor  by  the 


Fig.  422. 


Goocli's  double  canula. 


aid  of  the  finger  introduced  behind  the  soft  palate.  The  loop  being  then 
tightened,  the  mass  may  be  left  to  slough,  or  may  be  cut  through,  as  b}^  an 
ecraseur.  Sometimes  the  polypus  may  be  thus  withdrawn  through  the 
nostril,  but  it  will  commonly  fall  backwards  into  the  throat — when  it  should 
be  instantly  removed  with  forceps,  lest  by  falling  on  the  glottis  it  should 
cause  suffocation. 

(3)  Certainly  the  neatest,  as  well  as  the  most  expeditious,  way  of  re- 
moving nasal  polypi,  however,  is  by  means  of  the  platinum  wire-loop 
ecraseur  and  galvanic  cautery.  The  loop  being  adjusted  around  the  base 
of  the  growth,  is  heated  by  connecting  the  instrument  with  the  poles  of  the 
battery,  when  the  mass  is  severed  with  a  slight  hissing  noise;  the  operation 
is  both  painless  and  bloodless.  In  some  i-are  cases,  in  which  the  growth 
is  very  large,  it  is  necessary,  in  order  to  expose  the  polypus  sufficiently  for 
the  application  of  any  means  of  removal,  to  lay  open  the  cavity  of  the  nose 
by  an  incision  along  the  junction  of  the  ala  with  the  cheek. 

2.  The  Hard  or  Firm  Polypi  of  the  nose  belong  to  the  class  of  fibrous 
tumors  ;  they  usually  spring  from  the  superior  turbinated  bone,  or  posterior 
part  of  the  septum,  project  into  the  pharynx,  and  occasionally  find  their 
way  into  the  antrum,  through  the  pterygo-maxillary  fissure,  or  even  into 
the  orbit.  On  the  other  hand,  fibrous  or  fibro-nucleated  tumors,  originat- 
ing in  the  antrum,  or  from  the  periosteum  at  the  base  of  the  skull  {Naso- 
pharyngeal Polypi),  may  project  into  the  nostril  and  be  mistaken  for  intra- 
nasal tumors.  Hence  it  may  be,  in  some  cases,  an  extremely  difficult 
matter  to  decide,  whether  a  particular  growth  should  be  called  a  tumor  of 
the  antrum,  a  nasal,  or  a  naso-pharyngeal,  polypus.  The  fibrous  polypus 
is  usually  single,  ver}^  vascular,  and  is  apt  by  displacing  the  walls  of  the 
nose  to  produce  the  deformity  known  as  frog-face.  The  symptoms  are 
pretty  much  those  of  the  soft  polypus,  but  the  fibrous  growth  may  be  dis- 
tinguished by  its  consistence,  by  its  color  (a  deep  modena  red),  by  its  ten- 
dency to  bleed,  and  by  its  not  possessing  hygrometric  properties. 

The  treatment  consists  in  avulsion  or  ligation,  if  the  tumor  be  so  small 
as  to  render  these  operations  applicable,  or  in  excision.  In  order  to  expose 
the  growth  sufficiently  to  render  its  complete  removal  possible,  the  surgeon 
may  lay  open  the  cavity  of  the  nose,  removing  with  cutting-pliers  the  nasal 
bone  and  the  ascending  process  of  the  superior  maxillary ;  may  turn  down 
the  nose  over  the  mouth  by  means  of  a  f| -shaped  incision,  as  recommended 
by  Oilier,  the  bridge  of  the  nose  being  sawn  through  in  the  line  of  the 
external  cut;  may  turn  the  nose  to  one  side  by  cutting  through  its  bony 
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attachments  with  saw  and  chisel,  as  practised  by  Yon  Bruns  and  MacConnac, 
and  by  myself  in  the  case  from  which  Fig.  423  is  taken ;  may  cut  through 

the  hard  and  soft  palate,  as  ad- 
FiG.  423.  vised  by  Nelaton ;  or,  finally, 

may  resort  to  preliminary  ex- 
cision of  the  upper  jaw.  Either 
of  the  last-named  operations 
may  be  employed  in  cases  of 
true  naso-pharyiigeal  polypus, 
the  latter,  which  appears  to 
have  been  first  practised  by 
Flaubert,  in  1840,  being  pro- 
bably the  best  procedure.  The 
operation  is  certainly  justifiable, 
in  view  of  the  hopeless  nature 
of  the  affection  which  it  is  de- 
signed to  remedy  (these  cases, 
according  to  Nelaton,  always 
proving  fatal,  either  by  hemor- 
rhage, or  by  the  obstruction  to 
breathing  and  swallowing),  but 
should  not  be  too  lightly  under- 
taken, as  it  may  prove  imme- 
diately fatal  by  shock  and  pro- 
fuse ijleeding,^  or  may  cause 
death  at  a  later  period  by 
pytemia  or  consecutive  inflam- 
mation of  the  brain.  It  should 
be  added  that  Gosselin  advises 
delay  and  a  resort  to  partial  removal  in  cases  of  naso-pharyngeal  polypus 
in  young  persons,  believing  that  the  disease  manifests  a  tendency  to 
self-limitation  on  the  approach  of  adult  life.  The  galvanic  cautery  has 
been  successfully  emplo3"ed  by  Albertini.  Dupla}^  and  Rochard  advise 
injections  of  chloride  of  zinc,  and  Anger  those  of  perchloride  of  iron ; 
Yerneuil  divides  the  soft  palate,  removes  the  projecting  part  of  the  growth 
with  the  ecraseur,  and  makes  repeated  applications  of  chromic  acid  to  the 
remainder. 

Osteoplastic  Resection  of  the  Upper  Jaw. — This  is  the  name  given  to  an 
operation  which  appears  to  have  been  suggested  by  Huguier  in  1852  and 
1854,  which  was  first  practised  about  seven  years  afterwards  simultaneously 
by  himself  and  by  Langenbeck,  and  by  which  it  is  proposed  to  remove  tumors 
lying  behind  the  upper  maxilla,  without  the  extirpation  of  that  bone.  The 
necessary  incisions  being  made,  the  saw  is  applied  in  such  a  way  as  to 
sever  the  connections  of  the  jaw  except  at  its  nasal  side  (Langenbeck), 
where  it  is  left  attached  ;  it  is  then  forcibly  turned  inwards,  to  be  replaced 
after  removal  of  the  growth  from  behind  it.  Cheever,  of  Boston,  reviving 
Huguier's  method,  leaves  the  jaw  attached  by  its  palatal  instead  of  its  nasal 
connections,  and  has  thus  operated  twice  successfully  on  the  same  indi- 
vidual. In  another  case,  the  same  surgeon  displaced  simultaneously  both 
upper  maxillary  bones  downwards,  to  facilitate  the  removal  of  a  naso-pha- 
ryngeal polypus  occupying  a  median  position,  but  the  patient  never  fairly 
reacted  from  the  operation,  and  died  on  the  fifth  day.    A  similar  operation, 

1  Weir  has  recorded  a  case  treated  by  Nelaton's  method,  which  proved  fatal  almost 
immediately  after  the  operation,  and  Shrady  and  myself  equally  unfortunate  cases 
after  preliminary  excision  of  the  upper  jaw. 


Fibrous  polypus  of  uose,  producing  frog-face. 

patient  in  the  University  Hospital.) 
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in  the  hands  of  Tiffany,  of  Maryland,  however,  proved  entirely  successful. 
Cooper  Forster  has  further  modified  this  operation  b}^  displacing-  the  jaw 
in  an  outivard  direction.  Burow  has  successfully  operated  by  Langenbeck's 
method,  but,  on  the  other  hand,  fatal  cases  have  occurred  in  the  hands  of 
several  surgeons,  including  Esmarch,  Hill,  and  Verncuil.  In  a  case  recently 
recorded  by  Prof.  Agnew,  the  displaced  jaw  became  spontaneously  sepa- 
rated nine  days  after  the  operation,  and  was  removed  through  the  mouth 
as  a  sequestrum. 

Malignant  Tumors  of  the  nostrils  usually  belong  to  the  Sarcomatovs 
or  Epitheliomatous  varieties.  They  may  be  recognized  by  their  rapid 
growth ;  by  their  involving  the  neighboring  bones,  forming  an  elastic 
swelling;  by  their  tendency  to  ulcerate  and  bleed;  by  the  pain  which  at- 
tends their  progress,  and  by  the  early  implication  of  the  neighboring-  lym- 
phatic glands.  In  most  cases,  palliative  treatment  only  is  justifiable — 
complete  extirpation  being  rarely  practicable,  while  a  partial  removal  could 
but  aggravate  the  disease.  If,  however,  the  nature  of  the  tumor  be  recog- 
nized at  a  very  early  period,  and  it  appear  that  the  growth  actualh^  origi- 
nates in  the  nose,  and  does  not  (as  sometimes  happens)  spring  from  the 
sphenoid  or  ethmoid  cells,  or  even  from  within  the  skull,  excision  may 
perhaps  be  attempted  by  the  following  method.  An  incision  carried  from 
the  inner  angle  of  the  eye  downwards,  alongside  of  the  nose,  lays  open  the 
nostril,  while  another  incision  across  the  cheek  forms  a  flap  which  is  to  be 
dissected  up.  The  superior  maxilla  is  divided  above  its  alveolar  border, 
with  saw  and  cutting  pliers,  a  second  section  passing  from  the  outer  ex- 
tremity of  the  first  into  the  orbit ;  the  nasal  process  and  nasal  bone  are 
then  similarly  severed,  when  a  considerable  part  of  the  upper  maxillary 
may  be  removed  ;  the  tumor  is  then  to  be  extirpated,  bleeding  btnng  checked 
by  the  use  of  the  actual  cautery,  and  by  stuffing  the  cavity  with  lint  soaked 
in  Monsel's  solution,  or  in  the  muriated  tincture  of  iron. 

In  cases  not  admitting  of  any  attempt  at  excision,  tracheotomy  may 
sometimes  be  required  to  avert  death  from  suffocation. 

Rhinolites,  or  Nasal  Calculi,  are  sometimes  met  with  in  the  cavity  of 
the  nostril,  when  they  may  be  extracted  with  forceps,  etc.,  as  other  foreign 
bodies;  or  they  may  be  found  beneath  the  mucous  membrane,  when  they 
must  be  removed  by  careful  dissection.  They  consist  of  phosphates  and 
(•arbonates  of  lime  and  magnesium,  with  inspissated  mucus,  and  are  usually 
formed  around  a  nucleus  of  some  extraneous  substance. 

Diseases  of  the  Septum  The  septvm  nasi  may  be  the  seat  of 

haematoma  or  thrombus  (the  result  of  injury),  of  abscess,  or  of  cystic  or 
cartilaginous  growths.  The  treatment  of  thrombvs  in  this  situation  con- 
sists in  the  adoption  of  measures  to  promote  absorption,  while  on  the  other 
hand,  an  early  incision  is  indicated  in  case  of  abscess.  Cystic  tiimors  may 
be  treated  by  cutting  away  a  portion  of  the  wall  and  applying  nitrate  of 
silver,  while  the  cartilaginous  growths  require  excision  b\-  the  use  of  the 
knife  and  gouge.  If  perforation  of  the  septimi  occur,  in  any  of  these  affec- 
tions, a  plastic  operation  may  be  required  to  relieve  the  consequent  defor- 
mity. Casablanca  mentions  two  cases  of  chronic  thickening  of  the  nasal 
septum  which  had  been  mistaken  for  epithelioma.  Schrotter  and  Lefferts 
iiave  observed  cases  of  double  septum  occurring-  as  a  congenital  deformity. 
4y 
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Rhinoplasty. 

The  whole,  or  a  portion  merely,  of  the  nose  may  be  destroyed  by  injury, 
by  ulceration  with  or  without  caries  or  necrosis,  or  by  the  ravages  of  lupus 
or  of  constitutional  syphilis.  Under  these  circumstances  various  rhino- 
plastic  operations  may  be  employed  to  relieve  the  deformity,  it  being-,  how- 
ever, an  invariable  rule,  that  no  operation  is  to  be  performed  until  the 
destructive  process  has  been  completely  and  permanently  arrested. 

Operation  for  Partial  Restoration  of  Nose — If  the  columnu 
and  part  of  the  septum  only  be  destroyed,  a  new  columna  should  be  fashioned 
from  the  upper  lip,  by  making  incisions  on  either  side  of  the  median  line,  so 
as  to  detach  a  strip  of  tissue  about  four  lines  wide  and  embracing  the  entire 
thickness  of  the  lip ;  this  strip,  with  its  end  suitably  pared,  is  then  turned 
upwards,  and  attached  by  means  of  the  twisted  suture  to  the  lower  surface 
of  the  nasal  tip,  which  is  previously  freshened  for  the  purpose.  The  wound 
of  the  lip  is  united  with  harelip  pins,  a  few  narrow  strips  of  adhesive  plaster 
serving  to  support  the  new  columna  in  its  place  until  firm  union  has  oc- 
curi'ed.  The  size  of  the  newly  formed  nostrils  must  be  maintained  by  the 
occasional  introduction  of  gutta-percha  or  silver  tubes. 

If  one  ala  of  the  nose  only  be  deficient,  the  surgeon  may,  if  the  loss  of 
tissue  be  but  slight,  take  a  flap  from  the  upper  part  of  the  nose  itself,  and, 
freshening  the  edges  of  the  border  of  the  gap,  attach  the  transplanted  por- 
tion by  a  few  points  of  suture.  Under  other  circumstances  the  flap  may  be 
taken  from  the  cheek  (as  I  did  successfully  in  the  case  of  a  woman  whose 
husband,  moved  by  jealousy,  bit  a  piece  from  her  nose),  or,  if  the  loss  of 
substance  be  very  considerable,  from  the  forehead ;  in  the  latter  case,  the 
pedicle  of  the  flap  must  be  twisted  upon  itself,  and,  to  prevent  its  sloughing, 
a  groove  may  be  cut  for  its  reception  on  the  dorsum  of  the  nose.  When  ' 
union  of  the  transplanted  flap  is  complete,  the  pedicle  may  be  raised  and 
cut  away,  the  groove  being  then  closed  with  sutures. 

A  nose  which  is  too  short  may  be  lengthened  by  Weir's  method,  which 
consists  in  cutting  the  organ  across  transversely,  depressing  the  tip  to  the 
required  extent,  and  filling  up  the  gap  with  flaps  taken  from  the  cheeks. 

Fistulous  Openings  through  the  nasal  bones  occasionally  result  from 
necrosis  following  scarlet  fever,  etc.  Under  such  circumstances,  a  flap  may 
be  raised  from  the  cheek  or  forehead,  and  attached  by  sutures  to  the  fresh- 
ened edges  of  the  gap. 

Operations  for  Restoration  of  the  Entire  Nose  The  whole 

nose  may  be  restored  by  several  methods,  those  best  known  being  desig- 
nated respectively  as  the  ToAiacotian  and  the  Indian  operation. 

1.  The  Taliacotian  Operation  (so  called  from  Taliacotius,  a  dis- 
tinguished Italian  surgeon  of  the  sixteenth  century),  consists  in  fashioning 
a  nose  from  the  fleshy  tissues  of  the  arm.'  A  flap  of  sufficient  size  of  skin 
and  areolar  tissue  is  first  marked  out,  and  partially  detached,  being  left  in 
this  condition  for  a  fortnight  to  become  vascular  and  thickened  by  the  pro- 
cess of  granulation;  the  remains  of  the  original  nose  are  then  pared,  and 
the  flap  reduced  to  a  proper  shape  and  attached  in  its  new  position  by 
numerous  points  of  suture,  the  arm  being  approximated  to  the  head,  and 
fixed  by  a  complicated  system  of  bandages.    After  about  ten  days,  when 

'  It  is  scarcely  necessary  to  say  that  the  well-known  Hudibrastic  legend,  which 
represents  Taliacotius  as  making  noses  for  his  patients  from  the  gluteal  regions  of 
other  persons,  is  a  facetia  merely,  without  any  foundation  in  fact. 
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union  may  be  supposed  to  be  complete,  the  attachment  of  the  flap  to  the 
arm  is  severed,  and  any  trimming  of  the  new  organ  which  may  be  necessary 
is  effected.  A  cokimna  is  subsequently  made  from  the  upper  lip.  This 
process  is  so  tedious  and  unsatisfactory,  that  it  is  seldom  resorted  to  at  the 
present  day,  though  it  has  recently  been  successfully  employed  by  MacCor- 
mac  and  Stokes.  It  has  been  modified  by  Warren  and  others,  by  taking 
the  flap  from  the  forearm,  and  by  shortening  the  time  during  which  the 
head  and  arm  are  fastened  together.  In  order  to  supply  a  bony  support 
for  the  new  nose.  Dr.  Hardie,  an  English  surgeon,  transplanted  the  ungual 
phalanx  of  ^finger,  keeping  his  patient's  arm  fastened  up  to  her  face  for 
three  months,  and  a  similar  procedure  is  said  to  have  been  employed  by 
Dr.  Sabine,  of  New  York. 


Fig.  424. 


2.  The  Indian  Method,  which  was  introduced  into  England  by 
Carpue,  in  1816,  is  that  which  is  now  generally  preferred.  In  this  pro- 
cedure, a  flap  is  taken  from  the  forehead  to  form  the  greater  part  of  the 
nose,  the  columna  being  subsequently  made  from  the  upper  lip,  though  in 
some  cases  it  is  possible  to  derive  the  columna  from  the  forehead  also.  The 
operation,  as  usually  performed,  may  be  divided  into  three  stages. 

(1)  The^rs^  stage  consists  in  the  formation  and  attachment  of  \\\e frontal 
flap.  A  piece  of  thin  gutta-percha  should  be  first  modelled  to  the  size  and 
shape  of  the  organ  which  it  is  desired 
to  reconstruct,  and  then  should  be  flat- 
tened out  and  laid  upon  the  forehead, 
so  as  to  form  a  guide  for  the  incisions, 
as  shown  in  Fig.  424.  As  the  flap — 
which  may  be  taken  from  the  middle 
or  from  either  side  of  the  forehead — 
is  sure  to  shrink  after  its  formation,  a 
margin  of  a  quarter  of  an  inch  should 
be  allowed  on  all  sides  of  the  pattern, 
and  it  is  convenient  to  mark  out  the 
lines  in  which  it  is  designed  to  cut, 
with  the  tincture  of  iodine.  If  the 
patient  have  a  ver}^  high  forehead,  the 
central  portion  of  the  flap  may  be  pro- 
longed, so  as  to  form  a  columna,  but, 
under  ordinary  circumstances,  it  is 
better  to  leave  this  part  of  the  opera- 
tion until  a  subsequent  occasion.  In 
raising  the  frontal  flap,  the  surgeon 
should  cut  fairly  down  to  the  perios- 
teum, beginning  at  the  root,  which 
should  be  made  long,  so  that  its  circu- 
lation may  not  be  interfered  Avith  \vhen 
it  is  twisted.    The  flap  should  embrace 

all  the  soft  tissues  of  the  forehead  down  to  the  periosteum  ;  and  indeed,  it 
has  been  suggested  that  even  this  tissue  should  be  included,  in  hope  that 
osseous  matter  would  be  developed  in  the  structure  of  the  new  nose.  It 
does  not  appear,  however,  that  such  a  result  would  be  attended  by  any 
particular  benefit,  while  the  removal  of  the  periosteum  from  the  frontal 
bone  exposes  that  part  to  the  risk  of  necrosis.  The  flap,  having  been 
raised,  is  laid  back  upon  a  piece  of  wet  lint,  while  the  stump  of  the  nose  is 
pared  and  made  ready  for  its  reception.  The  integument  should  be  dis- 
sected up  in  such  a  way  as  to  form  a  groove  for  the  reception  of  the  frontal 
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Fi«.  425. 


Tongue  and  srioovc  suture. 


flap,  the  edges  of  which  should  themselves  be  shaved,  so  as  to  furnish  two 
raw  surfaces.  All  hemorrhage  having  been  checked  (if  possible,  without 
the  use  of  ligatures),  the  flap  is  to  be  twisted  upon  its  root  and  adjusted, 
being  held  in  place  by  means  of  the  interrupted  suture,  or,  whi(;h  is  better, 

the  '•'tongue  and  groove  suture"  employed 
by  the  late  Prof.  J.  Pancoast,  of  this  city,  the 
mechanism  of  which  can  be  readily  under- 
stood from  the  annexed  diagram  (Fig  425). 
The  flap  should  be  supported  by  gently  intro- 
ducing beneath  it  a  plug  of  oiled  lint,  or,  if 
the  columna  have  been  made  at  the  same 
time,  two  small  plugs,  one  corresponding  to 
each  nostril.  The  extent  of  raw  surface  left 
upon  the  forehead  may  be  diminished  by  the 
use  of  harelip  pins.  The  patient  is  then  put 
to  bed  in  a  Avarm  room,  with  a  fold  of  oiled  lint  over  the  part  to  preserve 
its  temperature.  The  dressings  should  not  be  disturbed  for  several  days, 
when  it  will  usually  be  necessary  to  renew  the  plug,  the  sutures  being 
allowed  to  remain  until  union  has  occurred. 

(2)  The  second  stage  of  the  operation  consists  in  the  formation  of  a 
columna,  if  this  has  not  already  been  done  in  the  previous  part  of  the  pro- 
ceeding. The  columna  may  be  formed  from  the  upper  lip  in  the  way 
directed  at  page  ttO.  It  is  right  to  add  that  E.  H.  Bennett  advises  against 
the  formation  of  a  columna,  finding  that  the  contraction  of  the  deep  sur- 
face of  the  flap  leaves  none  too  large  an  orifice  for  the  admission  of  air, 
and  that  the  overhanging  of  the  middle  lobe  prevents  any  deformity.  My 
own  limited  experience  confirms  this  opinion. 

(3)  The  third  and  last  stage  consists  in  the  separation  of  the  root  of  the 
frontal  flap,  which  may  be  done  after  an  interval  of  about  a  month.  A 

narrow   bistoury   being  intro- 
FiG.  426.  duced  beneath  the  twisted  pedi- 

cle, is  made  to  cut  upwards,  a 
wedge-shaped  portion  being  re- 
moved, so  as  to  make  a  smooth 
bridge  to  the  nose ;  or,  as  recom- 
mended by  Fergusson,  the  root 
of  the  newly-formed  nose  may 
itself  be  cut  into  a  wedge  and 
laid  into  an  inci.sion  made  for  it 
in  the  forehead. 

The  size  of  the  nostrils  if  a 
columna  has  been  made,  must  be 
maintained  by  the  patient's  wear- 
ing, for  some  months  after  the 
operation,  tubes  of  gutta-percha 
or  silver.  Rhinoplasty  is  usually 
a  vcr}'  successful  procedure, 
though  failure  may  ensue  from 
sloughing  of  the  flaps,  or  from  a 
recurrence  of  the  disease  which 
caused  the  original  deformity. 
Hemorrhage  on  the  ninth  day 
occurred  in  one  of  Liston's  cases, 
and  death  even  has  followed  the  procedure,  in  the  hands  of  so  distinguished 
an  operator  as  Dieffeubach.    The  appearance  after  recovery  may  be  seen 


Result  of  rhinoplasty  by  Indian  method.    (From  a 
patient  at  the  Univer.sity  Hospital.) 
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by  Fig.  426,  from  a  patient  upon  whom  I  operated  at  the  University 
Hospital. 

3.  Syme's  Method.— The  late  Prof.  Syme,  of  Edinbur^,di,  devised  an 
ingenious  operation  for  the  restora- 
tion of  the  nose,  taking:  flaps  of  skin  Via.  427. 

from  the  cheeks,  as  shown  in  the 
diagram,  uniting-  them  in  the  mid- 
dle by  sutures,  and  fixing  their  outer 
edges  to  raw  surfaces  previously 
prepared  at  a  suitable  distance  from 
the  nostrils.  I  have  niA^self  em- 
ployed this  method  with  a  fairly 
satisfactory  result. 

4.  Wood's  Method.— Mr.  John 
Wood  has  restored  the  nose  by 
taking  lateral  flaps  from  the  cheeks, 
and  uniting  them  over  an  inverted 

flap,  derived  from  the  upper  lip  and  Diagram  of  Syme-s  rUiaopUstic'i^i.e.atioa. 

elongated  by  splitting  its  mucous 

from  its  cutaneous  surface,  from  the  root  of  the  flap  to,  but  not  through, 
its  free  border. 

5.  OUier's  Method  consists  in  taking  from  the  forehead  a  flap  em- 
bracing the  periosteum,  and,  having  inverted  this,  covering  it  in  with  side 
flaps  taken  from  the  remnant  of  the  nose. 

Operation  for  Depressed  Nose  The  nose  may  be  flat  and  sunken  ■ 

from  disease  of  its  bones  and  cartilages,  without  external  ulceration. 
Fergusson,  modifying  a  proceeding  of  Dicffenbach's,  remedied  a  deformity 
of  this  kind  by  separating  the  soft  parts  from  the  subjacent  bones  with  a 
narrow  knife,  introduced  within  the  nostril,  and  then  bringing  the  whole 
organ  forward  bypassing  long  steel-pointed  silver  needles  across  from  cheek 
to  cheek,  and  twisting  them  over  a  piece  of  perforated  sole-leather.  A 
columna  was  subsequently  formed  in  the  way  already  described. 

Diseases  of  the  Frontal  Sinuses. 

Distention  of  the  Frontal  Sinuses  from  an  accumulation  of  the  natural 
secretion  of  the  part  has  already  been  referred  to  (see  p.  749).  These 
cavities  may  also  be  the  seat  of  Abscess,  or  may  give  origin  to  Polypi, 
which  subsequently  descend  into  the  nostrils.'  In  either  case  the  applica- 
tion of  a  trephine  to  the  anterior  wall  of  the  sinus  may  be  required. 

Diseases  op  the  Cheeks. 

The  cheeks  may  be  the  seat  of  Encysted  Tumors,  of  Epitheliomatoiis  or 
Cancellous  Growths,  of  Rodent  Ulcer,  Lupus,  Warts,  Moles,  etc.  En- 
cysted tumors  may  be  removed  by  careful  dissection,  the  operation  being 
done  from  within  the  mouth  if  the  cyst  be  nearer  the  mucous  membrane 
than  the  skin.  Cancer  or  epithelioma,  occurring  in  this  situation,  if  it 
be  recognized  at  an  early  period,  may  sometimes  admit  of  removal  by 

'  Knapp  has  recorded  a  case  of  polypus  of  the  frontal  sinus  in  which  there  was  no 
communication  with  the  nostril,  which  remained  unafl'ecled. 
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excision ;  operative  interference  is,  however,  rarely  justifiable  in  these 
cases,  and  would  be  positively  contra-indicated  by  the  existence  of  glandular 

implication.    The  treatment  of 


gram.  Two  flaps  {ah  c  and  d  e  f)  are  thus  marked  out,  which  are  to  be 
dissected  up  and  slid  in  opposite  directions,  the  edges  of  the  wound  coming 
readily  together,  and  a  linear  cicatrix  resulting. 

Salivary  Fistula  usually  results  from  accidental  injury,  but  may  occur 
as  a  consequence  of  operations  on  the  cheeks,  of  the  opening  of  abscesses, 
etc.    For  the  treatment  of  this  affection  see  page  361. 


Contraction,  or  even  Closure,  of  the  Buccal  Orifice  is  occa- 
sionally met  with  as  a  congenital  affection,  or  may  result  from  the  cicatriza- 
tion of  a  burn,  etc.  The  deformity  may  be  remedied  by  a  plastic  operation, 
the  details  of  such  a  procedure  varying,  of  course,  with  each  particular  case. 
As  a  rule,  the  skin  and  mucous  membrane  should  be  separately  divided,  in 
the  direction  in  which  it  is  meant  to  enlarge  the  mouth,  the  cut  surfaces 
being  then  pared  and  the  mucous  membrane  everted,  so  as  to  form  a  new 
prolabium 

Hypertrophy  of  the  Lips  may  depend  upon  the  existence  of  the 
scrofulous  diathesis,  or  may  be  caused  by  the  irritation  produced  by  fissures 
or  ulcers,  or,  according  to  R.  W.  Taylor,  by  any  affection  such  as  asthma, 
or  whooping  cough,  which  induces  violent  and  long-continued  coughing, 
or  violent  efforts  in  respiration.  In  some  rare  cases,  hypertrophy  exists 
without  any  apparent  cause,  and  under  such  circumstances  the  surgeon 
may  be  called  upon  to  retrench  the  pouting  lips,  which,  however  charming 
in  poetry,  may,  in  real  life,  by  the  resulting  deformity,  occasion  their 
owners  no  little  annoyance.  The  operation  consists  in  making  two  trans- 
verse incisions,  so  as  to  remove  a  sufficient  slip  from  the  thickness  of  the 
part,  and  then  approximating  the  edges  with  delicate  sutures.  A  similar 
operation  may  be  employed  to  relieve  the  deformity  known  as  double  lip. 

Tumors  of  the  Lips — Cystic  tumors  should  be  removed  by  careful 
dissection,  mere  excision  of  a  part  of  the  cyst  wall  not  being  sufficient  in 
this  locality. 


Fig.  428. 


rodent  ulcer  and  lupus  has 
already  been  considered  (pp. 
538,  540). 


Diagram  of  Burow's  plastic  operation  ;  the  tiiangles  ad 
h  and  efc  are  dissected  off,  the  flaps  a  6  c  and  d  e  f 
loosened,  and  the  lines  a  d — a  h  and  e  f—c  f  brought 
together. 


If  it  be  thought  desirable  to 
remove  a  wart  or  rixole  of 
doubtful  nature  from  the  face, 
this  may  be  conveniently  done 
by  excision,  the  ensuing  gap 
being  closed,  as  advised  by 
Stokes,  of  Dublin,  by  what  is 
known  as  Burow''s  operation. 
A  triangle  of  skin  embracing 
the  growth  having  been  dis- 
sected off,  the  base  of  the 
triangle  is  extended  to  three 
times  its  length,  and  a  similar 
triangle  denuded  in  a  reversed 
position,  as  shown  in  the  dia- 
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Erectile  or  vascular  tumors  of  the  lip  may  be  treated  by  the  application 
of  caustic,  by  ligation,  or  by  excision,  according-  to  the  size  of  the  growth 
and  other  circumstances  of  the  case  (see  pages  563-56*1). 

Epithelioma. — The  lower  lip  is  the  favorite  seat  of  epithelioma,  though 
the  disease  occasionally  attacks  the  upper  lip.  Epithelioma  (which  in  this 
situation  constitutes  the  affection  commonly  known  as  cancer  of  the  lip) 
may  begin  either  as  a  wart,  or  as  an  indurated  fissure.  It  is  much  com- 
moner in  men  than  in  women,  rarely  occurs  before  fifty  years  of  age,  and 
appears  in  many  instances  to  be  predisposed  to  by  the  use  of  a  short-pipe. 
This  affection  is  to  be  diagnosticated  from  rodent  ulcer,  lupus,  and  labial 
chancre.  Rodent  ulcer  is  as  rare  in  the  lower  as  epithelioma  is  in  the  upper 
lip,  while  chancre  may  be  distinguished  by  the  early  in)plication  of  the 
neighboring  lymphatic  glands,  and  by  the  effect  of  antisyphilitic  treatment, 
which  should  always  be  tried  in  a  doubtful  case.  The  diagnosis  of  epithe- 
lioma from  lujjus  may  occasionally  be  very  difficult,  and  indeed  a  lupus 
ulcer  may  sometimes  become  the  seat  of  a  true  epitheliomatous  formation. 
Lupus  is,  however,  essentially  a  local  disease,  and  does  not  involve  the 
neighboring  glands.  The  prognosis  of  e))ithelioma  in  this  situation,  if  left 
to  itself,  is  extremely  unfavorable,  death  eventually  ensuing  from  pain  and 
exhaustion,  or,  if  the  disease  extend  to  the  neck,  perhaps  from  hemorrhage. 
On  the  other  hand,  if  submitted  to  early  and  thorough  extirpation,  the 
chances  of  permanent  I'ecovery  are  more  favorable  than  in  almost  any  other 
case  of  malignant  disease. 

The  treatment  consists  in  free  excision  with  the  knife,  which  is  in 
almost  all  cases  preferable  to  the  application  of  caustics.  As  in  some  in- 
stances an  ordinary  ulcer  may  be  so  irritated  by  the  presence  of  a  broken 
tooth,  or  by  the  accumulation  of  tartar,  as  to  assume  an  epitheliomatous 
appearance,  an}'  such  sources  of  irritation  should  be  first  removed,  when, 
if  non-malignant,  the  ulcer  will 
quickly  heal  under  simple  appli- 
cations.  Glandular  implication 
does  not  necessarily  forbid  the 
excision  of  an  epithelioma,  pro- 
vided that  the  affected  glands  are 
so  situated  as  to  render  their 
own  removal  possible. 

The  operatio7i  must  be  modi- 
fied according  to  the  exigencies 
of  each  individual  case  :  in  most 
instances  a  simple  V-^haped  in- 
cision will  be  sufficient,  an  assist- 
ant compressing  the  lip  and  thus 
restraining  the  bleeding,  while 
the  surgeon  transfixes  the  part 
from  within,  and  cuts  from  below 
upwards,  taking  care  to  remove 
with  the  diseased  part  a  wide 
margin  of  healthy  tissue ;  the 
cut  surfaces  are  then  brought 
together  with  harelip  pins,  one 
of  which  serves  to  acupress  the 
labial  artery,  while  the  accurate  adjustment  of  the  prolabium  is  secured  by 
the  introduction  of  a  delicate  silk  suture.  If  a  considerable  extent  of  the 
margin  of  the  lip  be  involved,  it  may  be  better  simply  to  shave  off"  the  dis- 


Forniation  of  prolabium  by  Serres's  iiieihod.  (From  a 
patient  ia  the  Episcopal  Hospital.) 
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eased  portion,  the  mucous  membrane  being  then  brought  forward,  as 
advised  by  Serres,  and  stitched  to  the  skin,  so  as  to  form  a  new  prola- 
bium.  The  result  of  such  an  operation  is  shown  in  Fig.  429,  taken  from 
the  photograph  of  a  patient  in  the  Episcopal  Hospital,  When  a  largo" 
portion  of  the  lip  has  been  removed,  it  may  be  necessary  to  close  the  ^ap 
by  means  of  a  cheiloplastic  operation.  In  all  cases,  advantage  may  be 
obtained  by  freely  dissecting  the  lip  from  its  attachments  to  the  jaw. 
Prof.  Michel,  of  Charleston,  has  lately  revived  a  suggestion  of  Richerand's, 
that  the  mucous  lining  of  the  lip  (which  is  seldom  involved)  should  be 
spared,  the  growth  being  carefully  dissected  away  from  it.  The  plan  is 
ingenious,  but  I  confess  seems  to  me  less  safe  than  the  ordinary  method, 

Cheiloplasty — Various  operations  for  restoration  of  the  loiver  lip 
have  been  practised,  the  most  generally  applicable  being,  probably,  those 
recommended  by  Zeis,  Malgaigne,  Serres,  Mutter,  Buchanan,  and  Syme. 
The  operation  practised  by  Chopart  consisted  in  the  dissection  of  a  quad- 
rilateral flap  from  beneath  the  chin,  as  far  as  the  position  of  the  hyoid  bone, 
this  flap  being  then  brought  forward  and  attached  in  the  normal  position 
of  the  lip,  while  the  head  was  flexed  on  the  chest  to  prevent  tension. 

In  Zeis's  operation,  which  is  a  modification  of  Chopart's,  the  diseased 
structures  are  removed  by  means  of  a  rectangular  incision,  and  the  tissues 
of  the  chin  are  then  included  between  oblique  cuts,  dissected  up,  and 
brought  forward  in  the  form  of  an  inverted  f\  to  supply  the  gap. 


Fig.  430.  Fio.  431. 


Seires's  cheiloplastic  operation,  modified.  (Erichsen.) 


In  Malgaigne's  and  in  Serres's  operation  (Figs.  430,  431),  as  in  the  old 
Celsian  method,  the  tissues  of  the  cheek  are  utilized  in  forming  the  new  lip, 
while  in  Miitter's  and  Buchanan's  methods  the  flaps  are  derived  from  the 

Fig.  432.  Fig.  433. 


Cheiloplasty  by  Buchauan's  method.  (Erichse.n.) 


chin.  The  diseased  mass  is  first  excised  b}^  an  elliptical  cut,  from  the  centre 
of  which'  two  incisions  are  carried  downwards  and  outwards,  the  outline 

'  Tlie  late  Mr.  CoUis,  of  Dublin,  modified  this  procedure  by  leaving  a  space  between 
the  oblique  incisions,  as  in  Teale's  operation  (Fig,  167),  having  found  that  the  central 
pillar,  on  which  the  new  lip  was  elevated,  gave  better  support  if  made  square  and  not 
angular. 
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Fig.  434. 


of  the  flaps  being  completed  by  two  more  incisions,  parallel  and  corre- 
sponding to  the  branches  of  the  first.  These  flaps  are  then  raised  and 
brought  together  in  the  median  line  by  means  of  the  twisted  suture. 

Syme's  method  differs  from  the  above  in  that  the  diseased  structure  is 
removed  by  means  of  a  V-shaped  incision,  passing  from  the  angles  of  the 
mouth  to  the  apex  of  the  chin, 
the  flaps  to  supply  the  gap  being- 
taken  from  below  the  ramus  of 
the  jaw  and  curved  at  their 
lower  angle,  so  that  by  a  little 
stretching  the  whole  wound  may 
be  accurately  closed  with  sutures, 
and  union  by  adhesion  thus  ob- 
tained. In  both  methods,  the 
new  prolabium  is  formed  by 
Serres's  plan  of  uniting  the 
mucous  and  cutaneous  edges  of 
the  original  wound  of  excision. 
The  result  of  Syme's  method  is 
shown  in  the  annexed  illustra- 
tion, from  a  patient  of  mine  in 
the  Episcopal  Hospital. 

Hestoration  of  a  portion  of 
the  upper  lip  and  of  the  angle 
of  the  mouth  may  be  occasion- 
ally required  to  remedy  the  de- 
structive effect  of  lupus.  In  a  Hesult  of  cheiloplastic  operation  by  Syme's  method, 
case  of  this  kind  at  the  EpisCO-  (From  a  patient  in  the  Episcopal  Hospital.) 


Fig.  435. 


Fig.  436. 


Diagram  of  operation  for  restoration  of  the 
upper  lip  and  angle  of  the  mouth. 


Result  of  operation  for  restoration  of  tlie  upper  lip 
aud  angle  of  the  mouth.  (From  a  patient  in  tlie 
Episcopal  Hospital.) 


pal  Hospital,  I  made  a  lozenge-shaped  incision,  as  seen  in  Fig.  435,  A  B 
C  D,  when,  by  slitting  the  cheek  transversely  in  the  line  B  E,  enough  tissue 
was  brought  forward,  as  in  Serres's  operation,  to  close  the  gap  in  the  lip, 
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a  new  prolabium  above  and  below  being  formed  by  stitching  together  the 
skin  and  mucous  membrane.    The  result  is  shown  in  Fig.  436. 

Ingenious  operations  for  the  restoration  of  large  portion  of  the  upper 
lip  have  been  performed  by  Sedillot,  Gurdon  Buck,  and  other  surgeons. 
The  annexed  cuts  show  the"^  general  plan  and  result  of  such  an  operation 
(Figs.  437,  438). 


Harelip. — This  term  is  used  to  signify  a  congenital  deformity,  consist- 
ing of  one  or  more  fissures  in  the  upper  lip,  resulting  from  an  an-est  of 
development.  The  fissure  in  harelip  does  not  occupy  the  median  line,  as 
in  the  lip  of  the  animal  which  has  given  the  disease  its  name,  but  cor- 
responds to  the  line  of  junction  between  the  intermaxillary  and  superior 
maxillary  bones,  this  line  of  junction  being  itself  often  deficient.  When 
one  side  only  is  involved,  the  harelip  is  said  to  be  single;  in  double  harelip 
the  intermaxillary  portion  is  often  displaced  forwards,  and  may  even  be 
attached  to  the  base  of  the  nose,  giving  a  peculiar,  snout-like  appearance. 
In  these  cases  one  or  both  fissures  may  extend  into  the  nostril,  and  the 
affection  is  not  unfrequently  uncomplicated  with  cleft  palate. 

Age  for  Operation. — As  the  deformity  of  harelip  can  only  be  remedied 
by  operative  interference,^  the  age  at  which  this  should  be  attempted 
becomes  an  important  matter  for  considei-ation.  Some  surgeons  have  de- 
precated early  operations,  and  have  even  advi.sed  that  all  treatment  should 
be  postponed  until  adult  life  ;  while  others,  going  to  the  opposite  extreme, 
have  operated  within  a  few  hours  of  birth.  Although  it  is  impossible  to 
give  any  positive  rule  upon  this  subject,  it  may  be  said,  in  general  terms, 
that  from  six  weeks  to  three  months  after  birth  is,  in  most  instances,  the 
period  during  which  this  operation  should  be  by  preference  performed.  If, 
however,  the  deformity  interfere  with  the  nutrition  of  the  child,  by  pre- 
venting suckling,  or  by  allowing  regurgitation  of  food,  the  surgeon  should 
not  hesitate  to  operate  at  a  much  earlier  period.  The  popular  opinion  that 
operations  in  infants  are  apt  to  be  followed  by  convulsions,  though  sanc- 
tioned by  the  authority  of  Sir  Astley  Cooper,  is,  according  to  Butcher  and 

'  Under  the  name  of  preventive  treatment  of  harelip,  Mr.  Tuckey,  an  Irish  surgeon, 
recommends  the  administration  to  the  mother,  during  pregnancy,  of  a  mixture  of  the 
phosphates  of  calcium  and  sodium,  carbonate  of  calcium,  bicarbonate  of  magnesium, 
chloride  of  sodium,  gelatine,  and  gum,  and  reports  several  cases  in  support  of  his 
suggestion. 


Fig.  437. 


Fi3.  438. 


Restoratiou  of  upper  lip.  (S£dh,lot.) 
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Fergusson,  incorrect ;  shock  was,  however,  the  cause  of  death  in  two  cases 
of  harelip  operated  on  by  the  last-named  surgeon. 

Operation. — The  operation  for  harelip  consists  essentially  in  paring  the 
edges  of  the  fissure,  approximating  the  cut  surfaces,  and  adopting  means 
to  prevent  tension  during  the  process  of  healing.  Ether  may  be  prop- 
erly used  if  the  patient  be  beyond  the  period  of  early  infancy,  but  in 
children  less  than  three  or  four  months  old,  it  is,  I  think,  better,  on  the 
whole,  to  dispense  with  any  anaesthetic.  The  child  should  be  firmly 
wrapped  in  a  sheet  and  held  by  an  assistant,  the  surgeon  sitting  behind 
the  patient,  and  fixing  his  head  between  his  knees.    The  lip  should  be 


Fig.  439. 


Fig.  440. 


Cheek-compressor.  (Fergusson.) 


Diagram  of  common  single  hareUp.  (Holmes.) 

first  freely  separated  from  the  upper 
jaw  by  dividing  the  frsenum  and  any 
membranous  adhesions;  an  assistant 
then  grasps  the  lip  so  as  to  control 
the  labial  artery,  while  the  surgeon, 
seizing  with  toothed  forceps  the  ex- 
tremity of  one  side  of  the  fissure, 
transfixes  the  part  near  the  summit 
of  the  gap,  with  a  small  straight 
bistoury,  and  cuts  downwards  in  a 
slightly  curvilinear  direction,  concave  inwards,  so  as  to  insure  sufficient 
length  to  the  cicatrix  when  the  parts  are  brought  together.  The  opposite 
side  of  the  fissure  is  then  pared  in  a  similar  manner,  the  incisions  being  evenly 
united  above  the  summit  of  the  gap,  and  extending  far  enough  outwards 
to  cut  away  the  rounded  edges  of  the  prolabium  at  the  base  of  the  fissure. 
The  cut  surfaces  are  then  accurately  adjusted  and  held  together  with  two 
or  more  harelip  pins,  the  lowest  of  which  is  made  to  acupress  the  cut  labial 
arterv  on  either  side.  These  pins  should  enter  and  leave  the  tissues  at 
least  a  quarter  of  an  inch  from  the  lines  of  incision,  and  should  embrace 
the  whole  thickness  of  the  lip  except  its  mucous  lining.  The  more  accu- 
rate adjustment  of  the  prolabium  may  be  efiTected  by  inserting  a  single 
interrupted  suture  through  the  mucous  membrane,  just  behind  the  edge  of 
the  lip.  In  applying  the  twisted  suture  over  the  harelip  pins,  a  separate 
thread  or  wire  should  be  employed  for  each ;  the  points  of  the  pins  being 
cut  off,  a  piece  of  adhesive  plaster  is  placed  beneath  them  to  protect  the 
skin,  and  the  dressing  is  completed  by  supporting  the  tissues  on  either  side 
with  strips  of  gauze  and  collodion.  Tension  may  be  still  further  lessened 
by  the  use  of  Devvar's  or  Hainsby's  cheek-compressor  (Fig.  440),  or,  in 
the  absence  of  such  an  apparatus,  by  simply  applying  a  long  strip  of  adhe- 
sive plaster  across  the  wound  and  around  the  head,  as  recommended  by 
Cootc.    The  pins  and  interrupted  suture  may  commonly  be  removed  on 
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Fig.  441. 


Malgaigne's  operation.  The  dotted 
lines  mark  the  fissure. 


the  third  or  fourth  day,  but  the  parts  should  be  supported  with  adhesive 
plaster  for  at  least  a  week  or  ten  days  longer. 

The  above  description  will  suffice  for  what  may  be  considered  the  sim- 
plest form  of  operation  in  a  typical  case  of  single  harelip.  Various  modi- 
fications are  required  under  different  circum- 
stances ;  thus,  if,  as  often  happens,  the  sides 
of  the  fissure  be  of  different  lengths,  the  red 
edge  pared  from  the  shorter  side  may  be  left 
attached  at  its  base  to  the  lower  border  of  the 
lip,  and  fastened  to  the  previously  sloped  border 
on  the  other  side,  as  advised  by  Langenbeck 
and  Holmes ;  or  a  flap  may  be  taken  from  the 
longer,  and  attached  to  the  base  of  the  shorter 
side.  To  obviate  the  notch  which  is  apt  to  be 
left  at  the  lower  border  of  the  cicatrix,  Clemot's 
and  Malgaigne's  plan  may  be  followed,  the  in- 
cisions being  made  as  shown  in  the  annexed  cut,  or  Nelaton's  method 
may  be  adopted;  this  consists  in  surrounding  the  fissure  with  an  inverted 
/\-shaped  cut,  and  bringing  dowm  the  flap,  which  is  left  attached  at  both 
sides,  so  as  to  convert  the  wound  into  one  of  a  diamond  y  form.  Many 
other  very  ingenious  operations  have  been  devised  by  Giraldes,  CoUis, 
Stokes,  Wolff,  and  other  surgeons,  but,  while  more  complicated  than  those 
in  common  use,  have  not,  as  far  as  I  am  aware,  been  proved  to  possess  any 
practical  superiority.  Butcher,  Wheeler,  and  others  operate  with  scissors 
instead  of  the  knife,  while  the  use  of  harelip  pins  has  been  abandoned  by 
Mr.  Erichsen  in  favor  of  the  simple  interrupted  suture,  as  was  likewise 
done  by  the  late  Mr.  Collis;  the  latter  surgeon  used  horsehair  as  a  material 
for  his  sutures,  while  the  former  gives  the  preference  to  fine  silver  wire. 
Should  the  approximation  of  the  cut  surfaces  be  hindered  by  the  projection 
of  the  intermaxillary  bone,  this  may  be  cut  away,  as  advised  by  Fergus- 
son,  with  gouge  or  bone-forceps. 

Double  Harelip. — The  treatment  of  double  harelip  is  conducted  on  the 
same  principles  as  that  of  the  simpler  form  of  the  affection,  both  fissures 

being  pared,  and  pins  inserted  so  as  to  transfix 
the  middle  flap,  and  close  both  gaps  at  once; 
Coote,  however,  advises  that  the  fissures  should 
be  operated  upon  on  different  occasions.  In 
some  instances,  it  is  better  to  cut  away  the 
median  portion,  or  to  carry  it  upwards  and 
backwards,  so  as  to  increase  the  length  of  the 
columna  of  the  nose.  The  chief  difficulty  in 
cases  of  double  harelip  is  in  the  management 
of  the  intermaxillary  bone,  if,  as  often  hap- 
pens, this  interferes  with  the  operation  by  its 
anterior  projection.  If  it  be  small,  the  inter- 
maxillary bone  may  be  cut  away  (and  indeed 
Fergusson  recommends  that  this  should  always 
be  done,  and  such  has  been  my  own  practice), 
but  some  surgeons  prefer  to  fracture  its  base, 
and  bend  it  backwards  into  its  proper  position, 
with  broad  forceps  covered  with  vulcanized 
India-rubber;  this  proceeding  may  be  some- 
times facilitated  by  dividing  the  attachment  of 
the  projecting  bone  to  the  septum  with  cutting  forceps,  as  advised  by 
Blandin  and  others,  or  by  grooving  its  base  wMth  ingenious  forceps  de- 
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Double  harelip  ;  projectini;  inter- 
maxillary portion.  (Holmes.) 
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Fig.  443. 


vised  for  the  purpose  by  Butcher,  of  Dublin  ;  in  case  the  intermaxillary 
portion  should  be  found  too  large  for  the  gap  which  it  is  meant  to  fill,  its 
sides  may  be  cut  away  with  forceps,  when  the  edges  of  the  superior  maxil- 
lary bones  should  be  similarly  freshened  at  the  same  time.  In  making 
these  bone-sections,  particularly  in  dividing  the  attachment  of  the  project- 
ing intermaxillary  bone  to  the  nasal  septum,  there  is  often  free  hemorrhage, 
which  may  require  the  use  of  the  actual  cautery.  Should  it  be  thought 
necessary,  the  intermaxillary  bone  may  be  fastened  by  means  of  silver 
sutures  to  the  adjoining  maxilhe,  as  advised  by  Sims  and  Whitehead. 

Primary  union  is  usually  obtained  without  difficulty  in  cases  of  harelip 
operation,  but  if  it  should  fail  (which  may  happen  from  too  early  with- 
drawal of  the  pins,  or  from  a  depressed  state 
of  health  in  the  patient),  the  surgeon  should 
not  despair,  but  should  re-approximate  the 
parts,  in  hope  that  union  of  the  granulating 
surfaces  will  occur ;  in  this  way  I  have  ob- 
tained a  much  more  satisfactory  result  than 
might  at  first  have  been  anticipated  If  it  be 
necessary  to  repeat  the  entire  operation,  an 
interval  of  at  least  a  month  should  be  allowed 
to  elapse,  in  order  that  the  parts  may  have 
time  to  return  to  a  healthy  condition. 

After  the  operation  for  harelip,  the  child,  if 
an  infant,  may  be  allowed  immediately  to  take 
the  breast,  the  action  of  sucking  tending  rather 
to  keep  the  parts  together  than  to  separate 
them  ;  if  already  weaned,  abundant  nutriment 
in  a  fluid  form  should  be  supplied,  and  may  be 
most  conveniently  administered  with  a  spoon. 

For  further  information  with  regard  to  the  treatment  of  harelip,  the 
reader  is  i-espectfully  invited  to  refer  to  the  chapter  on  this  subject  in  Mr. 
Holmes's  well-known  work  on  the  Surgical  Treatment  of  Children's  Dis- 
eases, where  will  be  found  an  excellent  account  of  the  more  complicated 
forms  of  the  afifection,  and  of  the  special  operations  required  for  each. 

Congenital  Fissure  of  the  lower  lip  is  occasionally  met  with,  as  is 
the  same  deformity  at  the  angle  of  the  mouth,  where  it  constitutes  the 
affection  known  as  Macrostoma,  of  which  I  have  seen  one  case  under  the 
care  of  Dr.  Harlan,  of  this  city ;  these  rare  conditions  require  to  be  treated 
on  precisely  the  same  principles  as  tho.se  which  have  been  laid  down  for 
the  management  of  ordinary  harelip.  Mr.  J.  H.  Morgan  and  Mr.  F. 
Mason  have  called  attention  to  the  coexistence  of  macrostoma  and  the 
deformity  of  the  ear  which  is  marked  by  the  presence  of  the  so-called  auri- 
cular appendages.  As  may  be  seen  from  the  annexed  cut  (Fig.  443),  the 
same  peculiarity  was  noticed  in  the  case  of  Dr.  Harlan's  patient. 

Diseases  of  the  jS'eck. 

Bronchocele  or  Goitre  is  a  hypei;trophied  state  of  the  thyroid  gland, 
and  may  exist  in  an  independent  condition,  or  in  connection  with  anaemia 
and  protrusion  of  the  eyeballs,  as  in  the  affection  known  as  Graves^s  or 
Basedow^s  disease  (Exophthalmic  Goitre).  Other  varieties  are  recog- 
nized by  systematic  writers,  such  as  the  Fibrovs  Bronchocele,  the  Cystic 
Bronchocele,^  in  which  cysts  are  developed  in  the  structure  of  the  thyroid. 


Slacrosionia,  or  congenital  fissure 
at  the  angle  of  the  mouth.  (From  a 
patiout  under  Dr.  Harlan's  cave,  at 
the  Children's  Hospital.) 


'  Cohnheim  has  recorded  a  case  in  which  cystic  hroncliocele  was  followed  by  meta- 
static deposits  ill  the  lungs  and  bones. 
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with  or  without  hypertrophy  of  the  gland  tissue  itself,  and  the  Pulsating  Brov- 
chocele  (an  affection  which  may  be  mistaken  for  carotid  aneurism),  in  which 
the  tumor  has  a  distinct,  expanding  pulsation,  synchro- 
FiG.  444.  nous  with  the  cardiac  systole,  and  evidently  depending 

upon  the  intrinsic  vascularity  of  the  growth  itself. 

Bronchocele  commonl}^  appears  as  a  soft,  fluctuating, 
indolent  tumor,  occupying  the  situation  of  the  thyroid 
gland,  of  which  either  lobe,  or  the  isthmus,  may  be 
alone  or  chiefly  involved,  though  in  other  cases  the 
whole  gland  is  equally  implicated.  The  causes  of 
bronchocele  are  somewhat  obscure ;  it  prevails  in  cer- 
tain localities,  as  in  the  Tyrol  and  some  parts  of 
England,  as  an  endemic  affection,  but  is  occasionally 
met  with  sporadically  in  all  parts  of  the  Avorld,  and  as 
an  acute  affection  has  been  observed  as  an  epidemic. 
Goitre  is  much  commoner  in  women  than  in  men, 
Bronchocele.  (Greene.)  and,  accoi'ding  to  A.  Ollivicr,  is  in  many  instances  a 
result  of  pregnancy.  In  some  cases,  the  prevalence 
of  the  disease  appears  to  be  traceable  to  the  use  of  melted  snow  or  of 
water  impregnated  with  certain  saline  constituents,  for  drinking  purposes; 
but  in  other  cases  no  such  cause  can  be  assigned.  The  use  of  a  tightly 
fitting  military  stock,  or  other  source  of  constriction  about  the  neck,  appears 
sometimes  to  have  been  an  exciting  cause  of  the  affection. 

AVhen  of  moderate  size,  bronchocele  gives  rise  to  no  particular  incon- 
venience, except  by  the  deformity  produced,  and  by  a  certain  amount  of 
dyspnoea  when  stooping,  with  occasional  pain  in  the  head.  In  its  more 
aggravated  conditions,  however,  it  may  cause  serious  if  not  fatal  inter- 
ference with  the  functions  of  respiration  and  deglutition,  cerebral  conges- 
tion, organic  disease  of  the  air-passage,  etc.  When  very  large,  as  in  a 
remarkable  case  under  the  care  of  Mr.  Holmes,  inflammation  and  suppura- 
tion of  the  mass  may  occur,  and  the  patient  may  eventually  sink  under  the 
drain  thus  occasioned. 

Treatment. — The  treatment  of  goitre  is  not  very  satisfactory ;  the  remedy 
which  has  acquired  most  reputation  in  this  affection  is  iodine,  which  may 
be  given  in  the  form  of  the  Liq.  iodin.  compositus,  of  the  U.  S.  Pharma- 
copoeia, and  should  be  continuously  administered  for  a  considerable  time. 
Iodine  may  also  be  used  externally,  in  the  form  of  the  Unij.  plumbi  iodid., 
or  the  iodide  of  cadmium  incorporated  with  simple  cerate  OJ-.^j),  or,  which 
is  particularly  recommended  by  Mouat,  the  biniodide  of  mercury  ointment 
(gr  xvj-5j).  The  internal  administration  of  chloride  of  ammonium  has 
been  successfully  resorted  to  by  a  Canadian  surgeon.  Dr.  A.  D.  Stevens. 
Pressure  sometimes  forms  a  valuable  adjunct  to  iodine  inunction,  but  care 
must  be  taken  not  to  irritate  the  skin,  lest  the  disease  should  be  thereby 
aggravated.  Change  of  residence  would  naturally  be  recommended  in 
any  case  in  which  the  affection  appeared  to  be  due  to  climatic  or  other 
hygienic  influences.  Various  Operatixie  Measures  have  been  employed  in 
the  treatment  of  bronchocele,  each  having  been  occasionally  successful, 
but  often  resulting  in  failure,  if  not^even  more  disastrously.  The  injection 
of  iodine,  arsenic,  alcohol,  or  perchloride  of  iron,  the  formation  of  a 
seton,  and  the  application  of  caustic,  are  probably  the  safest  of  these 
measures.  The  injection  treatment  is  said  by  Lubka  and  Mackenzie  to  be 
equally  efficient  in  cases  of  the  serous  and  in  those  of  the  hard  or  fibrous 
variety.  Injection  of  perchloride  of  iron  would  be  specially  indicated  if 
the  growth  were  of  the  character  described  as  pulsating  bronchocele.  The 
seton  is  particularly  recommended  by  Lennox  Browne,  who  has  in  several 
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cases  successfully  employed  it  for  fibrous  goitre.  Oilier  dissects  off  the 
integument  and  applies  a  layer  of  Canquoin's  paste  to  the  tumor,  allowing 
it  to  remain  for  four  hours.  Shrivelling  gradually  follows,  and  the  cure  is 
completed  in  three  or  four  months.  DaCosta  and  Coghill  have  derived 
advantage  from  the  hypodermic  use  of  ergotine.  Ligation  of  the  th  yroid 
arteries,  so  as  to  cut  off  the  vascular  supply  of  the  diseased  gland,  is  a 
dangerous  mode  of  treatment,  and  one  which,  on  account  of  the  freedom 
of  the  collateral  circulation,  is  very  apt  to  result  in  failure.  Division  of 
the  fascia  in  the  median  line  is  recommended  by  Meade  and  Mackenzie  as 
a  means  of  relieving  the  pressure  on  the  air-passage,  while,  with  the  same 
object,  Gibb  advises  that  the  thyroid  isthmus  itself  should  be  divided  or 
removed,  hemorrhage  being  prevented  by  making  the  section  between  two 
ligatures.  In  a  case  thus  operated  on  by  Sydney  Jones,  consecutive  atrophy 
of  the  lateral  lobes  followed,  and  a  cure  wns  obtained.  A  similar  operation 
was  performed  (unsuccessfully)  by  Prof.  Hamilton,  of  New  York,  in  1849. 
Extirpation  of  the  gland  is  an  expedient  fraught  with  considerable  risk  to 
life,  and  can  only  be  justifiable  in  exceptional  cases;,  when  resorted  to,  care 
should  be  taken  to  plan  the  incisions  so  that  the  large  vessels  may,  if  pos- 
sible, be  encountered  in  an  early  stage  of  the  proceeding,  in  order  that, 
being  secured  once  for  all,  the  risk  of  subsequent  bleeding  may  be  less.' 
Numerous  successful  operations  upon  this  plan  have  been  reported  by 
Greene,  Fenwick,  Maury,  Watson,  Michel,  Billroth,  Kocher,  Nelson,  and 
other  surgeons,  Kocher's  statistics  giving  414  cases  with  75  deaths,  a 
mortality  of  but  little  over  18  per  cent.  According  to  Kocher,  Jullia'rd, 
Reverdin,  and  Bruns,  however,  the  operation  is  frequently  followed  by  the 
development  of  a  cretinoid  condition,  and  from  experiments  on  the  lower 
animals,  Zesas,  SchifiF,  Horsley,  Wagner,  Sanquirico,  and  Ganalis,  con- 
clude that  complete  thyroidectomy  is  not  justifiable. 

Exophthalmic  Goitre  {Graves's  or  Basedow's  disease),  supposed  by 
Filehne  to  depend  upon  a  lesion  of  the  restiform  bodies,  comes  more  often 
under  the  care  of  the  physician  than  under  that  of  the  surgeon;  its  treat- 
ment demands  the  adoption  of  moans  to  improve  the  general  health,  rather 
than  of  measures  specifically  directed  to  the  cure  of  the  thyroid  enlarge- 
ment. Ancona,  an  Italian  physician,  reports  a  cure  from  galvanization  of 
the  sympathetic  nerve  in  the  neck.  Digitalis  and  bromide  of  potassium 
have  been  successfully  employed  by  Dr.  Curtin,  of  this  city. 

Gangrene  of  the  thyroid  gland  has  been  observed  by  Gascoyen  and 
other  surgeons. 

Inflammation  of  the  Parotid  Gland  may  occur  as  an  epidemic 
and  probal>ly  contagious  affection,  when  it  constitutes  the  disease  known 
as  Parotitis  or  3Iumps;  or  as  the  more  serious  condition  denominated 
Parotid  Bubo,  which  occurs  in  septic  states  of  the  system,  or  as  a  sequel 
of  some  of  the  exanthemata.  The  former  affection  very  rarelv,  but  the 
latter  frequently,  runs  on  to  suppuration,  demanding  an  early  incision  for 
the  evacuation  of  matter,  and  the  free  administration  of  tonics  and  stimu- 
lants to  su])port  the  strength  of  the  patient.  These  cases  are  never  unat- 
t'cnded  by  dnnger,  and  in  one  case  which  I  saw  in  consultation  some  years 
ago,  death  ensued  from  secondary  hemorrhage  into  the  cavity  of  the  abscess. 

Tumors  of  the  Parotid.— Most  of  the  tumors  met  with  in  the 
parotid  region  do  not,  probably,  involve  the  gland,  though  they  overlie 
and  compress  its  structure ;  in  some  cases,  however,  the  parotid  itself  is 
implicated  in  the  morbid  growth,  which  may  be  of  a  fibrous,  cystic,  fatty, 
cartilaginous,  or  cancerous  nature.    The  only  treatment  applicable  to  these 
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cases  is  extir{)ation  of  the 
growth,  and,  if  the  tumor  be 
of  anon-malignant  character, 
such  an  operation  may  be 
commonly  undertaken  with 
the  probability  of  a  favorable 
result.  If,  however,  the 
growth  be  cancerous,  its  at- 
tachments will  probably  be  so 
deep  as  to  forbid  any  hope  of 
successful  operative  interfer- 
ence. The  mohility  of  such 
growths  is,  according  to  Fer- 
gusson,  the  best  criterion  by 
which  to  decide  whether  or 
not  to  operate;  and  in  any 
case  in  which  it  can  be  deter- 
mined that  the  tumor,  though 
perhaps  bound  down  by  su- 
perincumbent tissues,  is  not 
firmly  fixed  to  the  parts  be- 
neath, the  inference  is  reason- 
able that  an  operation  may  be 
Tumor  of  parotid  region.  (Fkuhusson.)  attempted  with  hopc  of  bene- 

fit. Another  point  of  import- 
ance is  the  rate  of  increase  of  the  tumor,  one  of  a  non-malignant  being 
of  much  slower  growth  than  one  of  a  malignant  character. 

In  attempting  the  removal  of  tumors  from  the  parotid  region,  the  exter- 
nal incisions  should  be  free,  and  may  be  made  in  any  direction  that  may 
be  indicated  by  the  shape  of  the  growth  ;  after  dividing  the  superincumbent 
tissues,  and  thus  loosening  the  tumor,  the  surgeon  should  accomplish  the 
rest  of  the  operation  as  far  as  possible  by  pulling  and  tearing  with  his 
fingers,  aided  with  the  handle  of  the  knife,  being  chary  of  employing  the 
cutting  edge  in  the  deeper  portions  of  the  wound.  The  accidents  to  be 
l)articularly  guarded  against  are  wounds  of  the  temporo-maxillary  artery 
and  facial  nerve,  division  of  the  latter  of  which  would  of  course  entail 
paralysis  of  the  corresponding  side  of  the  face. 

Excision  of  the  Parotid  Gland  itself  is  probably  less  often  done 
than  is  supposed;  yet  so  many  cases  of  this  operation  have  been  recorded 
))y  perfectly  competent  and  trustworthy  observers,  that  it  is  impossible  to 
deny  the  practicability  of  the  procedure.  In  this  operation,  which  is  one 
of  the  gravest  in  the  whole  range  of  surgery,  the  external  carotid  artery 
and  portio-dura  nerve  are  necessarily  cut  across,  and  in  some  instances  it 
is  said  that  the  internal  jugular  vein,  and  even  the  spinal  accessory  and 
pneumogastric  nerves,  have  been  likewise  divided.  Extirpation  of  the 
parotid,  which  is  said  to  have  been  performed  by  Heister,  is  chiefly  known 
in  this  country  through  the  operations  of  the  late  Dr.  George  McClellan, 
of  this  city,  who  reported  eleven  cases  with  only  one  death. ^ 

Tumors  of  the  Submaxillary  Gland  Cysts  of  the  submaxillary 

gland  are  occasionally  met  with,  and  may  be  treated  by  incision,  the  cavity 
of  the  cyst  being  stuffed  with  lint,  so  as  to  promote  healing  by  granulation, 

'  The  operation  is  said  to  have  been  performed  for  tlie  first  time  in  this  country  hy 
Dr.  Ricliard  Banks,  of  Georgia  .in  1832. 


Fig.  445. 
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or  by  excision,  which  operation  may  also  be  required  in  cases  of  cartilagi- 
nous, adenoid,  or  cancerous  growths.  The  gland  should,  as  far  as  possi- 
ble, be  enucleated  with  the  fingers  and  handle  of  the  knife;  the  only  large 
vessel  necessarily  severed  is  the  facial  artery,  which  will  be  found  at  the 
upper  and  posterior  part  of  the  wound,  and  may  usually  be  secured  before 
it  is  divided. 

Tumors  of  the  Neck — Various  morbid  growths  are  met  with  in  the 
side  of  the  neck,  where  they  may  occupy  the  submaxillary  space,  or  one  of 
the  triangles  of  this  region.  The  most  common  varieties  of  cervical  tumor 
are  the  cystic,  fatty,  fibrous,  and  glandular,  though  sarcomatous,  cancerous, 
and  epitheliomatous  growths  are  also  met  with  in  this  part.  The  remarks 
which  were  made  as  to  the  excision  of  parotid  tumors  are  equally  appli- 
cable here ;  if  the  tumor  be  movable  and  of  slow  growth,  its  extirpation 
may,  if  the  other  circumstances  of  the  case  are  favorable,  be  properly 
undertaken.  If,  however,  the  deep  attachments  of  the  mass  are  firm,  and 
if  its  rate  of  increase  has  been  such  as  to  render  its  malignancy  probable, 
the  surgeon  will,  as  a  rule,  do  wisely  to  avoid  operative  interference. 

Hydrocele  of  the  Neck  is  a  name  applied  by  Maunoir,  Phillips,  Syme, 
and  other  surgeons,  to  a  cystic  tumor,  usually  met  with  in  the  posterior 
inferior  cervical  triangle,  and  containing  a  fluid  which  ma}^  be  of  a  limpid 
yellow  color,  or  of  a  deep,  grumous,  chocolate  hue.  The  treatment  consists 
in  the  evacuation  of  the  contents  of  the  cyst,  with  a  trocar  and  canula, 
followed  by  the  subsequent  injection  of  iodine,  the  establishment  of  a  seton, 
or  the  conversion  of  the  cyst  into  an  abscess,  by  cutting  away  a  portion  of 
its  anterior  wall.  A  similar  course  may  be  adopted  in  the  treatment  of 
Ci/sts  of  the  Parotid  Region  (unconnected  with  the  gland  itself),  of 
Hygroniata  of  the  Hyoid  Bursa,  and  of  similar  enlargements  of  the  sub- 
cutaneous bursa  sometimes  found  in  front  of  the  larynx,  which  constitute 
the  "  Superlaryngeal  Encysted  Tumors''^  of  Prof.  Hamilton. 

Enlargement  of  the  Cervical  Lymphatic  Glands  is  often  observed  as  a 
manifestation  of  scrofula.  Its  treatment  has  already  been  described  in  the 
chapter  on  that  subject  (see  page  448). 

Congenital  Tumor  or  Induration  of  the  Sterno-mastoid  Muscle  is  an 
obscure  affection,  which  has  been  described  by  several  surgeons,  particularly 
by  Bryant,  Holmes,  T.  Smith,  H.  Arnott,  and  Planteau.  In  some  cases  the. 
affection  appears  to  originate  from  injury  received  in  birth,  but  in  other 
instances  is  a  simple  inflammatory  or  hypertrophic  condition,  with  no 
apparent  cause.  It  is  probably  sometimes  a  syphilitic  lesion.  No  treat- 
ment is  required,  as  the  induration  subsides  spontaneously  in  the  course  of 
a  few  weeks  or  months. 


CHAPTER  XXXVIII. 

DISEASES  OF  THE  MOUTH,  JAWS,  AND  THROAT. 

Diseases  of  the  Tongue. 

Glossitis,  or  Acute  Inflammation  of  the  Tongue,  may  occur  from  trau- 
matic causes,  from  the  abuse  of  mercury,  or  as  an  idiopathic  affection.  The 
tongue  rapidly  swells,  becomes  oedematous,  and  protrudes  from  the  mouth, 
preventing  the  patient  from  speaking  or  swallowing,  and  perhaps  threaten- 
50 
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mg  actual  suffocation.  There  is  profuse  salivation,  and  the  teeth  often 
become  covered  with  sordes.  The  treatment  consists  in  the  local  use  of 
ice,  with  detergent  and  astringent  gargles,  the  administration  of  tonics  (if 
the  patient  can  swallow),  and,  if  necessary,  the  use  of  nutritive  enemata. 
Free  incisions  on  the  dorsum  of  the  tongue  may  be  required  if  the  symp- 
toms are  urgent,  and  commonly  afford  great  relief,  by  allowing  the  escape 
of  the  blood  and  serum  by  which  the  organ  is  distended.  Tracheotomxj 
ma)'  possibly  be  required  to  avert  suffocation. 

Chronic  Superficial  Glossitis  is  the  name  given  by  Copland  and 
Fairlie  Clarke  to  an  affection  of  the  lingual  mucous  membrane  characterized 
by  the  formation  of  smooth,  elevated  patches,  and  believed  by  Clarke  to  be 
often  of  syphilitic  origin  ;  according  toButlin,  it  is  closely  allied  to  psoriasis 
and  ichthyosis  linguae;  it  is  sometimes  followed  by  epithelioma.  Clarke 
recommends  the  local  use  of  nitrate  of  silver  (gr.  v.  to  fgj)  and  glycerite 
of  tannin,  with  the  internal  administration  of  iodide  of  potassium  and 
arsenic. 

Sub-Glossitis  Under  this  name,  C.  Holthouse  has  described  a  ease 

in  which  inflammatory  swelling,  occurring  without  obvious  cause,  was 
limited  to  the  sublingual  and  submental  regions;  the  tongue  was  retracted 
instead  of  being  protruded,  and  there  was  no  dyspnoea,  though  speech  and 
deglutition  were  both  rendered  difficult;  there  was  profuse  salivation. 
Incisions  on  the  dorsum  of  the  tongue  were  productive  of  no  benefit,  but 
rapid  recovery  followed  the  use  of  borax  gargles,  with  cataplasms  exter- 
nally, and  the  administration  of  quinia.  Similar  cases  are  described  by 
Dolbeau  under  the  name  of  acute  ranula. 

Hemi-Glossitis,  an  inflammatory  swelling  limited  almo.st  invariaf)ly 
to  the  left  side  of  the  tongue,  has  been  observed  by  Langelot,  De  la  Malle, 
Graves,  and  recently  by  Gueneau  de  Mussy.  Dr.  Parella  and  Dr.  Cleborne 
report  cases  in  which  the  right  side  of  the  tongue  was  affected. 

Abscess  of  the  tongue  is  occasionally  met  with,  and  requires  a  free 
incision  for  the  evacuation  of  pus.  An  abscess  beneath  the  tongue  may, 
by  pressing  on  the  glottis,  threaten  suffocation,  in  which  case  the  incision 
must  be  made  below  the  chin,  through  the  mylo-hyoid  muscle. 

Hypertrophy  or  Prolapsus  of  the  Tongue  may  be  met  Avith 

either  as  a  congenital  or  as  an  acquired  affection.  The  protruded  organ  is 
very  much  swollen,  with  enlarged  papillae,  of  a  purple  or  brownish  hue, 
and  dry  from  exposure  to  the  air.  The  saliva  constantly  dribbles  from  the 
mouth,  and,  in  chronic  cases,  the  alveolus  and  teeth  of  the  lower  jaw  are 
displaced  forwards  by  the  pressure  of  the  hypertrophied  mass,  which,  ac- 
cording to  Wegner  and  other  modern  pathologists,  consists  of  a  true  lym- 
phangeioma.  The  treatment  consists  in  the  use  of  astringents,  with  the 
application  of  compression  by  means  of  a  pad  and  bandage,  supplemented, 
if  necessaiy,  by  excision  of  a  V-shaped  piece  from  the  tip  of  the  organ, 
with  the  knife,  galvanic  cautery,  or  ecraseur.  Ligation  is  objectionable  on 
account  of  the  proximity  of  the  organ  of  smelling  to  the  point  at  which 
the  slough  would  be  produced,  and  the  risk  of  septic  poisoning  which  would 
be  necessarily  entailed.  The  statistics  of  these  various  modes  of  treatment 
have  been  investigated  by  Fairlie  Clarke,  who  finds  that  20  cases  in  which 
cutting  instruments  were  employed  gave  19  recoveries  and  1  death;  10 
cases  in  which  compression  alone  was  employed  gave  9  recoveries  and  no 
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deaths  (one  patient  having  been  much  benefited,  though  not  entirely 
cured)  ;  4  cases  in  which  either  the  galvanic  cautery  or  the  ecraseur  was 
used  gave  3  recoveries  and  1  death ;  while  9  cases  in  which  the  ligature 
was  used  gave  1  recoveries  and  2  deaths.  The  late  Dr.  Gurdon  Buck,  of 
New  York,  suggested  that,  as  the  thickness  of  the  protruding  portion  was 
commonly  more  obnoxious  than  its  breadth,  the  flaps  for  excision  should 
be  made  antero-posteriorly  rather  than  from  the  sides  of  the  organ. 

Atrophy,  affecting  only  one  side  of  the  tongue,  has  been  noticed  by 
several  observers,  including  Dupuytren,  Holthouse,  Hughlings  Jackson, 
Budd,  Habershon,  Jaccoud,  Fagge,  Webster,  Fairlie  Clarke,  and  Paget. 
In  the  case  recorded  by  the  last-named  surgeon,  the  disease  was  connected 
with  necrosis  of  the  occipital  bone,  and  yielded  upon  the  extraction  of 
sequestra  from  that  part. 

Ulceration  of  the  Tongue  may  be  due  to  the  irritation  caused  by 
broken  or  carious  teeth,  to  disorders  of  the  digestive  system,  to  the  exist- 
ence of  various  diseases  of  the  skin  (such  as  psoriasis),  to  syphilis,  to  the 
presence  of  a  malignant  growth,  to  a  deposit  of  tubercle,  etc.  The  differ- 
ential diagnosis  between  these  various  forms  of  ulceration  is  highly  im- 
portant in  a  therapeutic  point  of  view,  as  the  treatment  required  varies 
widely,  according  to  the  cause  of  the  ulceration  in  each  case.  In  most 
instances  the  diagnosis  can  be  I'cadily  made  by  careful  observation  of  con- 
comitant symptoms ;  the  most  difficult  cases  being,  perhaps,  those  in  which 
a  chancre  or  tertiary  syphilitic  deposit  is  to  be  distinguished  from  an  epithe- 
lioma (see  pages  480,  486),  or  the  latter  from  an  ulcerated  mass  of  tubercle. 

The  Tuberculous  Ulcer  has  been  particularly  studied  by  Trelat,'  who 
remarks  that  any  chronic,  intractable,  superficial  ulcer,  with  red,  irregular 
borders,  which  occurs,  without  appreciable  cause,  and  without  enlargement 
of  the  neighboring  lymphatic  glands,  on  the  tongue  or  in  the  mouth,  is 
probably  a  tuberculous  ulcer ;  and  that  the  probability  is  increased  if  the 
patient  be  phthisical  or  tuberculous,  or  even  predisposed  to  tuberculosis. 
The  diagnosis,  he  adds,  may  be  considered  certain,  if  the  surgeon  can  detect 
the  presence  of  peculiar  spots  or  patches,  which  are  very  slightly  elevated, 
round,  from  half  a  line  to  two  lines  wide,  of  a  yellowish,  pus-like  color,  at 
first  covered  with  epithelium,  and  exhibiting  one  or  more  follicular  orifices 
— the  epithelium  disappearing  in  the  course  of  a  few  days,  and  leaving  an 
ulcerated  surface.  The  only  topical  remedy  which  proved  of  benefit  in  M. 
Tr^lat's  case  was  the  application  of  the  actual  cautery,  but  Verneuil  has 
successfully  employed  chromic  acid,  which,  according  to  Hybord,  is  a  pre- 
ferable remedy. 

Ichthyosis  of  the  Tongue  is  the  name  given  by  Hulke  to  a  chronic 

condition  of  this  organ  (characterized  by  the  appearance  of  white  or  silvery 
patches),  which  may  persist  without  change  for  years,  but  which  ultimately 
leads  to  the  development  of  epithelioma  iu  the  parts  affected.  According 
to  Dr.  R.  W.  Taylor,  however,  there  are  two  varieties  of  ichthyosis ;  one 
in  which  the  papillas  are  primarily  involved,  giving  the  tongue  a  warty 
appearance,  and  the  other  beginning  in  the  rete  Malpighii.  The  first  variety 
alone  is,  in  Dr.  Tavlor's  opinion,  liable  to  malignant  change.  The  treatment 
of  this  disease,  of  which  examples  have  been  reported  by  H.  Morris,  Fairlie 
Clarke,  Goodhart,  Weir,  of  New  York,  and  others,  consists  in  excision,  or, 
if  this  be  not  practicable,  in  removing  sources  of  irritation,  with  attention 

1  Archives  Geii.  de  Medeciiie,  Janv.  1870. 
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to  the  digestive  functions  and,  as  suggested  by  Fayrer,  the  administration 
of  arsenic. 

Neuralgia  of  the  Tongue  has  been  treated  by  Mr.  Lucas  by  cutting 
down  upon  and  stretching  the  lingual  nerve. 

Tongue-tie  consists  in  a  congenital  shortening  of  the  frsenum  Hnp^vse, 
which  prevents  the  tongue  from  being  protruded  beyond  the  line  of  the 
teeth.  If  present  in  an  aggravated  degree,  this  deformity  may  interfere 
with  suckling,  and,  under  any  circumstances,  the  operation  for  its  relief  is 
so  trifling  that  it  may  properly  be  done,  if,  as  usually  happens,  the  parents 
desire  its  performance.  The  operation  consists  simply  in  dividing  the 
frtenum  for  about  an  eighth  of  an  inch  Avith  blunt-pointed  scissors,  the  cut 
being  made  towards  the  floor  of  the  mouth,  so  as  to  avoid  the  ranine  vessels, 
and  then  separating  the  parts  with  the  forefinger.  There  is  a  popular  notion 
that  tongue-tie  may  cause  dumbness,  and  myotomy  of  the  lingual  muscles, 
through  an  incision  beneath  the  chin,  has  even  been  performed,  Avith  a  view 
of  restoring  the  power  of  speech — a  totally  useless  operation,  since,  as 
justly  remarked  by  Holmes,  the  whole  tongue  itself  may  be  extirpated, 
and  yet  the  power  of  speech  remain. 

Tumors  of  the  Tongue  Cyatic  Tumors  may  occur  in  various  parts 

of  the  tongue,  l)ut  are  most  common  beneath  this  organ,  or  in  the  floor  of 
the  mouth  below  the  buccal  mucous  membrane,  constituting  in  these  situa- 
tions the  affection  known  as  Ranvla.  The  common  form  of  ranula  has  thin 
walls,  and  contains  a  fluid  somewhat  resembling  saliva,  whence  it  was  for- 
merly supposed  to  be  a  dilatation  of  the  duct  of  the  submaxillary  gland. 
Such  is,  indeed,  probably  the  case  in  some  instances,  as  when  occlusion  of 
the  duct  is  caused  by  the  presence  of  a  foreign  body  or  a  salivary  calculus; 
but  the  majority  of  ranulae  appear  to  be  distinct  cystic  formations,  analo- 
gous to  those  which  are  met  with  in  other  organs.  Masses  of  adipocere 
were  found  in  a  ranula  in  a  case  recorded  by  Waren  Tay,  and  numerous 
rice-like  bodies  in  one  described  by  J.  Gr.  Richardson,  of  this  city.  True 
hydatids  have  been  noticed  in  the  tongue  by  Laugier,  Molliere,  and  other 
surgeons.  The  common  form  of  ranula  may  be  treated  b}^  the  formation 
of  a  seton,  or  by  excision  of  a  portion  of  its  anterior  wall,  the  cavity  being 
subsequently  allowed  to  heal  b}^  granulation.  Prewitt,  of  St.  Louis, 
insures  the  permanence  of  the  opening  by  means  of  a  plastic  operation. 
Fanas  advises  the  injection  of  chloride  of  zinc.  That  variety  of  the  disease 
which  is  met  with  between  the  floor  of  the  mouth  and  the  mylo-hyoid 
muscles,  often  forms  a  more  decided  prominence  in  the  neck  than  in  the 
buccal  cavity,  and  hence  would  appear  to  be  most  accessible  through  an 
external  incision.  The  risk  of  hemorrhage,  however,  in  any  attempt  at 
complete  extirpation  is  so  great  that  it  is,  as  a  rule,  better  to  lay  open  the 
tumor  from  within,  and  turn  out  its  contents,  thus  converting  the  cyst  into 
an  abscess,  the  healing  of  which  may  be  promoted  by  stuffing  the  cavity 
with  lint. 

Acute  ranvla.,  in  which  the  tumor  forms  in  the  course  of  a  few  hours,  is 
believed  by  Tillaux  to  consist  in  an  accumulation  of  saliva  (from  obstruc- 
tion and  rupture  of  Wharton's  duct)  in  a  serous  sac  known  as  Fleisch- 
mann's  bursa  ;  the  existence  of  this  bursa  is,  however,  denied  by  Sappey, 
Lefort,  and  others,  and  Duplay  considers  the  acute  ranula  to  consist  in  a 
dilatation  of  the  duct  itself  Dolbeau  includes  under  the  head  of  acute 
ranula,  cases  which  are  analogous  to  those  already  referred  to  under  the 
name  of  sub-glossitis. 
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Riiuula,  betweea  floor  of  mouth  aud  raylo-hyoid  muscles. 
(Fergusson.) 


Erectile,  Vascular,  and  Papillary  Tumors  are  occasionally  seen  in  the 
tongue,  and  may  be  treated  by  the  ligature,  by  excision,  or  by  strangula- 
tion with  the  ecraseur,  accord- 
ing to  the  size  and  situation 
of  the  growth.  Dr.  Busey, 
of  Washington,  D.  C,  reports 
a  case  of  papilloma  of  the 
tongue  successfully  treated  by 
the  injection  of  acetic  acid. 

Fatty,  Glandular,  and  Fi- 
brous Tumors  of  the  tongue 
may  be  treated  by  excision, 
the  organ  being  drawn  well 
forwards  with  a  tenaculum  or 
cord  passed  through  its  tip. 
Hemorrhage  in  these  cases 
is  sometimes  rather  trouble- 
some, but  ma}'  usuall}'^  be  ar- 
rested by  passing  a  metallic 
suture  deeply  around  and 
across  the  bleeding  point,  by 
means  of  an  ordinary  unevus 
needle  or  one  with  a  spiral 
extremity.  Excision  would 
appear  to  be  a  safer  operation 
than  ligation,  in  cases  of  tu- 
mor inv'olviug  the  root  of  the 
tongue.  Apart  from  the  risk 
of  inflammatory  swelling  and  oedema  of  the  glottis,  which  attends  the  use 
of  the  ligature  in  this  situation,  severe  or  even  fatal  cerebral  complications 
may  be  developed  as  reflex  phenomena  (as  in  a  case  recorded  by  Hunt), 
from  injury  to  fibres  of  the  glosso-pharyngeal  nerve.  If  the  tumor  were 
situated  very  far  back,  and  were  pedunculated,  the  ecraseur  might  be  pro- 
perly employed,  as  has  been  successfully  done  by  Bigelow  and  Pooley. 

MaMgnant  Tumors  of  the  Tongue  are  almost  invariably  of  an  epithelio- 
matous  character,  though  true  lingual  cancers,  both  of  the  scirrhous  and 
encephaloid  kinds,  are  described  b}'^  systematic  writers.  The  only  treat- 
ment which  off"ers  any  pro.spect  of  benefit,  consists  in  removing  the  diseased 
mass,  which,  when  a  portion  only  of  the  organ  is  affected,  may  be  accom- 
plished by  the  application  of  the  galvanic  cautery  or  the  ecraseur,  by  the 
use  of  ligatures,  as  in  cases  of  naevus,  or  by  excision,  which  is  the  preferable 
operation  when  the  tip  only  is  involved.  H.  Lee  employs,  in  addition  to 
the  ordinary  ligature,  one  which  is  elastic,  so  as  to  prevent  any  risk  of 
imperfect  strangulation  and  consequent  absorption  of  septic  material.  The 
elastic  ligature  has  also  been  employed  by  Despres,  Deleus,  and  other 
French  surgeons.  The  tongue  may  usually  be  sufficiently  exposed  in  these 
cases  by  drawing  it  well  forwards,  the  jaws  being  held  apart  and  the 
cheeks  retracted,  by  such  an  instrument  as  is  shown  in  Fig.  447.  If, 
howev^er,  a  large  portion  of  the  organ  is  to  be  removed,  the  ecraseur,  the 
galvanic-cautery  wire,  or  ligatures,  may  be  introduced  through  an  incision 
in  the  cheek,  as  advised  by  F.  Jordan  and  Coppinger,  or  between  the  genio- 
hyoid muscles,  as  practised  by  Cloquet,  Arnott,  and  Whitehead,  of  Man- 
chester ;  or  Regnoli's  plan  may  be  adopted,  in  which  the  buccal  cavity  is 
opened  from  below  (Fig.  448),  and  the  tongue  drawn  out  between  the 
lower  jaw  and  hyoid  bone;  or  Kocher's  plan,  in  which  the  opening  is 
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Fio.  447. 


made  below  the  ang-le  of  the 
jaw.  Southam  has  devised  for- 
ceps to  grasp  and  draw  forwards 
the  base  of  the  tongue,  so  as  to 
allow  the  tcraseur  to  be  used 
without  making  an  external 
wound.  Clamps  to  prevent 
bleeding  during  operations  upon 
the  tongue  have  also  been  de- 
vised bj  H.  Lee  and  by  J.  W. 
Howe,  of  New  York. 


Tumors  of  the  Epiglot- 
tis are  occasionally  observed, 
and  Dr.  W.  Porter  has  recorded 
a  case  in  which  he  successfully 
excised  half  of  the  epiglottis 
on  account  of  a  cartilaginous 
growth  developed  in  its  sub- 
stance. Tumors  of  the  epiglot- 
tis have  also  been  removed  by  MacKenzie,  Prat,  and  Wagner,  the  latter 
surgeon  having  excised  the  whole  epiglottis,  after  exposing  the  part  by  a 
sub-hyoidean  pharyngotomy. 

Complete  Extirpation  of  the  Tongue  was  first  performed  by 
S,7me,  of  Edinburgh,  and  has  since  been  repeated  by  Fiddes,  Nunneley, 
Heath,  Annandale,  Langenbeck,  Buchanan,  Barwell,  and  man}^  other  sur- 


Wood's  gag  for  operations  on  the  tongue. 


Fig.  448. 


Fig.  449. 


Tongne  exposed  by  Regnoli's  method. 
(Erichsen.) 


Eemoval  of  tongne  by  division  of  lower  jaw 
and  ecraseur.  (Erichsen.) 


geons,  some  operators  having  employed  the  knife,  and  others  the  ecrasevr ; 
Whitehead  removes  the  whole  tongue  with  scissors,  and  Fiorani  with  the 
elastic  ligature.  Whatever  method  be  chosen,  access  to  the  organ  may  be 
facilitated  by  Syrae's  plan  of  dividing  the  lower  lip  and  the  symphysis  of 
the  jaw,  the  parts  being  wired  together  again  after  the  completion  of  the 
operation,  or,  which  will  usually  be  sufficient,  by  simply  laying  open  the 
cheek  by  an  incision  from  the  angle  of  the  mouth  backwards.  Annandale 
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advises  that  the  tongue  should  be  split  longitudinal!}^,  and  each  half  i*e- 
reraoved  separately  with  the  ecraseur.  Nunneley's  experience  in  extir- 
pation of  the  tongue  appears  to  have  been  unusually  large ;  he  has,  he 
declares,  done  the  operation  19  times  "without  any  untoward  symptoms 
following  in  a  single  instance."  Langenbeck  prefers  to  Syme's  median 
operation,  an  incision  from  the  angle  of  the  mouth  to  the  thyroid  cartilage, 
the  jaw  being  then  sawn  through  between  the  first  and  second  molar  teeth, 
and  the  shorter  portion  turned  outwards  and  upwards.  Barwell  makes  a 
small  median  incision,  just  in  front  of  the  hyoid  bone,  and  by  means  of  an 
armed  needle  carries  the  wire  of  an  ecraseur  around  the  base  of  the  tongue, 
puncturing  the  mouth  on  either  side  near  the  last  molar  teeth ;  the  tongue 
having  been  cat  through,  the  operation  is  completed  by  dividing  its  attach- 
ments to  the  floor  of  the  mouth  with  a  second  ecraseur.  The  external 
wound  being  oblique  and  valvular,  there  is  no  danger  of  a  fistula  resulting. 

These  operations  are  all  dangerous  in  themselves,^  and  are  seldom  pro- 
ductive of  more  than  temporary  benefit ;  they  are,  of  course,  only  applica- 
ble to  cases  in  which  the  disease  is  limited  to  the  tongue  itself,  extensive 
implication  of  the  floor  of  the  mouth  or  of  the  neighboring  lymphatic 
glands  being  a  positive  contra-indication.  Hilton  and  Moore  have  recom- 
mended as  a  palliative  measure,  in  cases  not  admitting  of  excision,  the  divi- 
sion of  the  gustatory  nerve — an  operation  which  may  also  be  resorted  to  as 
a  preliminary  to  the  application  of  ligatures.  The  nerve  may  be  reached 
just  behind  the  last  molar  tooth,  by  an  incision  crossing  its  course,  made 
from  within  the  mouth,  and  carried  freely  down  to  the  bone.  Ligationof 
the  lingual  artery  has  been  also  practised  as  a  means  of  arresting  the  pro- 
gress of  malignant  disease  of  the  tongue,  and,  according  to  Coote,  Demar- 
quay,  and  Haward,  with  encouraging  results.  The  same  operation  is 
recommended  by  Weichselbaum,  Hirschfeld,  Billroth,  Shrady,  Croly,  and 
Treves,  as  a  preliminary  measure  to  extirpation  of  the  tongue;  the  risk  of 
hemorrhage  is  thus  reduced  to  a  minimum,  and  the  operation  can  be  safely 
completed  with  the  knife  or  scissors.  Shrady  urges  that  the  vessel  should 
be  secured  near  its  origin,  before  the  giving  off  of  the  dorsalis  linguae. 
Tracheotomy,  as  a  preliminary  measure,  is  recommended  by  Barker. 

Contrary  to  what  might  perhaps  be  expected,  the  power  of  swallowing 
is  not  affected  by  extirpation  of  the  tongue,  while  speech,  though  at  first 
rendered  imperfect  by  the  operation,  is  eventually  completely  restored. 

Diseases  of  the  Jaws 

Abscess  of  the  Gum  {Gum-boil,  Alveolar  Abscess)  is  a  common 
affection,  resulting  from  the  irritation  of  necrosed  or  carious  teeth.  The 
abscess  forms  in  the  socket  of  the  tooth,  and  may  extend  inwards — burst- 
ing through  the  gum — or  may  spread  outwards  through  the  cheek.  In 
the  earlv  stage  of  a  gum-boil,  the  application  of  a  few  leeches  to  the  in- 
flamed gum  will  often  afford  great  relief  from  pain,  and  may  even  prevent 
the  occurrence  of  suppuration  ;  if,  however,  pus  have  actually  formed,  it 
should  be  evacuated  by  an  early  and  free  incision,  made  from  within  the 
mouth  as  soon  as  fluctuation  can  be  detected  in  that  position.  As  it  is 
very  desirable  to  avoid  the  deformity  caused  by  an  external  opening,  an 
effort  should  be  made  to  obtain  resolution  on  the  side  of  the  cheek,  point- 
ing being  at  the  same  time  encouraged  within  the  mouth.    Tor  this  pur- 

'  According  to  Barker,  34  cases  operated  on  at  University  College  Hospital,  from 
1871  to  1879,  gave  11  deaths  as  the  direct  resalt  of  the  operation.  Wliitelieai,  how- 
ever, finds  that  of  30  cases  operated  on  by  his  method  only  one  proved  immediately 
fatal. 
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pose  it  will  usually  be  advisable  to  avoid  the  use  of  poultices,  substituting' 
an  embrocation  of  the  extract  of  belladonna,  diluted  with  glycerine.  The 
patient  may  be  at  the  same  time  directed  to  wash  out  the  mouth  frequently 
with  warm  water,  or  the  domestic  remedy  of  a  hot  fig  may  be  applied  to 
the  inner  side  of  the  inflamed  gum.  As  soon  as  the  acute  symptoms  have 
subsided,  whether  by  the  occurrence  of  resolution  or  of  suppuration,  the 
services  of  a  dentist  should  be  invoked  to  remedy  the  diseased  state  of  the 
offending  tooth,  and  thus  avert  a  recurrence  of  the  affection- 
Lancing  the  Gums  is  a  little  operation  often  required  in  cases  of 
difficult  dentition.  It  is  most  conveniently  performed  with  the  instrument 
known  as  the  "gum-lancet,"  though,  in  an  emergency,  the  small  blade  of 
an  ordinary  penknife  will  serve  the  purpose  perfectly  Avell.  The  child's 
hands  should  be  restrained  by  the  mother  or  nurse,  while  the  surgeon, 
separating  the  jaws  with  the  left  forefinger,  introduces  the  blade  of  the 
lancet  guarded  with  the  right  forefinger;  this  serves  to  guide  to  the  point 
at  which  the  incision  is  to  be  made,  and  at  the  same  time  keeps  the  child's 
tongue  out  of  the  way  of  injury  from  the  knife. 

Ulceration  of  the  Gums  may  depend  upon  the  presence  of  a  scor- 
butic or  sy))hilitic  taint,  or  may  result  simply  from  a  disordered  state  of  the 
digestive  system,  the  accumulation  of  tartar  around  the  teeth,  etc.  The 
treatment  consists  in  the  adoption  of  means  to  improve  the  patient's  gene- 
ral condition,  with  the  enforcement  of  cleanliness  of  the  part,  and  the  local 
use  of  astringent  and  detergent  washes. 

Epulis — This  is  a  general  term  signifying  an  outgrowth  of  the  gum, 
the  growth  in  these  cases  being  rather  of  the  nature  of  a  continuous  hyper- 
trophy than  of  a  distinct  tumor.  The 
F]G.  450.  ordinary  epulis  is  of  a  fibrous  struc- 

jv  ^  ,  ture,  but  myeloid,  cancerous,  and  epi- 
theliomatous  growths  are  also  met 
with  in  this  locality.  The  disease 
chiefly  affects  the  lower,  but  is  also 
met  with  in  the  upper,  jaw,  rarely 
occurs  before  adult  life,  and  is  equally 
common  in  either  sex.  It  is  usually 
traceable  to  the  irritation  produced  by 
Fibrous  epulis.  (Brvaxt.)  a  decayed  tooth.    The  Fibrous  Epulis 

appears  as  a  red,  smooth,  lobulated 
mass,  covered  by  the  natural  structures  of  the  <>um,  the  mucous  glands  of 
which  are  sometimes  abnormally  developed.  The  growth  is  at  first  firm 
and  resisting,  but  may  become  softened  by  central  disintegration,  or  may 
ulcerate  superficially.  The  llaJiynant  Epulis,  as  it  is  commonly,  though 
improperly,  called,  is  usually  of  a  myeloid  character;  in  some  instances, 
however,  as  already  observed,  these  growths  are  really  malignant,  being 
of  an  epitheliomatous  or  cancerous  nature.  The  malignant  differs  in 
appearance  from  the  simy)le  or  fibrous  epulis,  in  being  softer,  of  a  darker 
color,  more  vascular,  and  of  more  rapid  growth,  and  in  its  tendency  to 
recur  after  removal. 

The  most  available  mode  of  treament,  in  any  case  of  epulis,  is  e.Kcision, 
and  as  the  growth  commonly  involves  the  periosteum,  this,  with  a  thin 
layer  of  the  subjacent  bone,  should  be  removed  with  the  gouge-forceps,  so 
as  to  prevent  a  recurrence  of  the  disease.  In  ordinary  cases,  the  whole 
operation  may  be  done  from  within  the  mouth,  but  if  the  tumor  be  large, 


ABSCESS  OF  THE  ANTRUM. 


793 


and  particularly  if  of  a  myeloid  character,  it  may  be  necessary  to  make  an 
incision  thron<i-h  the  median  line  of  the  lip,  and  then  dissect  otF  the  cheek 
so  as  to  freely  expose  the  whole  growth.  A  tooth  should  be  extracted  on 
either  side  of  the  diseased  mass,  and  the  alveolus  divided  with  a  strong  but 
small  saw  as  far  as  the  base  of  the  tumor.  Cutting  pliers,  with  the  blades 
at  a  right  angle  to  the  handles,  are  then  to  be  applied,  one  blade  on  either 
side  of  the  jaw,  when  the  whole  growth,  with  the  bone  from  which  it 
springs,  can  be  readily  cut  away.  The  base  of  the  lower  jaio  should  always 
be  allowed  to  remain,  in  order  to  preserve  the  symmetry  of  the  part;  the 
removal  of  the  whole  thickness  of  the  bone  appears  to  be  quite  unneces- 
sary, epulis,  according  to  Heath,  never  involving  the  lower  l)order  of  the 
jaw.  If  the  bone  be  very  thick,  it  may  be  desirable,  before  applying  the 
cutting  forceps,  to  make  a  horizontal  groove  with  a  Hey's  saw;  but  in 
most  instances  this  will  ])robably  be  found  unnecessary.  Hemorrhage  is 
to  be  checked  by  compression,  or,  if  this  fail,  by  the  use  of  the  actual 
cautery  or  Monsel's  solution  of  iron,  the  external  wound,  if  one  have  been 
made,  being  then  accurately  adjusted  with  harelip  pins  and  the  twisted 
suture.  The  bleeding  is  often  profuse  in  operations  for  the  removal  of 
malignant  epulis,  requiring  the  free  use  of  the  hot  iron  ;  in  these  cases, 
also,  it  may  be  necessary  to  remove  the  entire  thickness  of  the  bone,  by 
means  of  an  external  incision  beneath  the  horizontal  ramus  of  the  jaw. 
Mr.  Nunn  has  reported  several  cases  of  epulis  successfully  treated  by 
electrolysis. 

Necrosis  of  the  Jaws  may  result  from  traumatic  causes,  from 
syphilis,  from  the  abuse  of  mercury,  or  from  the  contact  of  the  fumes  of 
phosphorus  (as  in  the  makers  of  lucifer  matches) ;  it  is,  moreover,  some- 
times met  with  as  a  sequel  of  the  eruptive  fevers,  and  may  even  occur 
without  being  traceable  to  any  definite  cause.  In  the  upper  jaw,  the  dis- 
ease is  almost  invariably  limited  to  the  alveolar  border,  but  in  the  lower 
jaw  may  involve  the  whole  thickness  of  the  bone.  The  treatment  consists 
in  the  administration  of  nutritious  food  and  tonics,  with  the  use  of  deter- 
gent lotions,  and  an  early  removal  of  sequestra;  as  long  as  a  portion  of 
dead  bone  remains  in  the  mouth,  the  patient  is  constantly  exposed  to  the 
risks  of  septic  poisoning.  Removal  should,  if  possible,  be  effected  without 
resorting  to  external  incisions;  in  the  upper  jaw  this  can  be  readily  accom- 
plished, but  if  the  whole  thickness  of  the  lower  jaw  be  involved,  an  incision 
below  the  ramus  may  be  absolutely  necessary ;  Perry  and  Boker  have, 
however,  each  succeeded  in  removing  the  whole  lower  jaw,  in  a  state  of 
necrosis,  through  the  mouth,  and  Hutchison,  of  Brooklyn,  has  in  a  similar 
manner  removed  the  whole  upper  jaw  and  the  malar  bone.  Linhart,  of 
Berlin,  has  removed  the  greater  portion  of  both  upper  jaws,  while  pre- 
serving the  muco-periosteal  covering  of  the  hard  palate  and  the  incisor  teeth. 

Abscess  of  the  Antrum  Suppuration  may  occur  in  the  antrum  as 

the  result  of  traumatic  causes,  or  of  the  irritation  produced  by  a  diseased 
tooth  or  by  a  sequestrum  resnlting  from  syphilitic  or  other  disease  of  the 
jaw.  The  symptoms  are  those  of  deep-seated  suppuration  in  general,  with 
enlargement  of  the  part,  causing  swelling  of  the  cheek,  protrusion  of  the 
eyeball,  occlusion  of  the  lachrymal  duct  and  nostril,  and  bulging  of  the  hard 
palate.  If  the  accumulation  of  purulent  matter  be  very  great,  the  walls 
of  the  antrum  may  become  so  attenuated  as  to  crackle  under  pressure. 
Pointing  may  take  place  on  the  cheek,  or  within  the  mouth,  or  the  abscess 
may  possibly  discharge  itself  through  the  nostril.  The  treatment  consists 
in  making  a  free  opening  into  the  antrum,  and,  subsequently,  in  daily 
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M'-asbing  out  the  cavity  by  syrinj^ing  witb  warm  water.  If  one  of  the 
molar  teeth  be  carious,  this  may  be  extracted,  and  an  opening  made  by 
thrusting  a  trocar,  small  perforator,  or,  which  Fergusson  recommends,  an 
ordinary  gimlet,  through  the  socket,  but,  under  other  circumstances,  it  is 
better  to  make  the  opening  through  the  front  wall  of  the  antrum  beneath 
the  cheek;  the  bone  is  here  thin,  and  can  be  readily  perforated  with  a 
strong  knife  or  scissors.  External  pressure  may  be  afterwards  employed  to 
restore  the  part  to  its  original  shape. 

Cysts  of  the  Antrum  {Dropsy  of  the  Antrum). — The  antrum  is  not 
unfrequently  the  seat  of  a  collection  of  thin  glairy  mucus,  or  of  a  brownish 

serous  fluid  containing  crys- 
tals of  cholestearine.  The 
older  surgeons  looked  upon 
these  cases  as  the  result  of 
an  obstruction  of  the  orifice 
of  the  antrum,  causing  accu- 
mulation of  the  natural  secre- 
tion of  the  part,  and  hence 
applied  to  them  the  term 
hydrops  antri,  or  dropsy  of 
the  antrum.  Modern  patho- 
logists, however,  believe 
that,  at  least  in  the  large 
majority  of  instances,  these 
are  (as  first  pointed  out  by 
Giraldes)  examples  of  true 
cystic  disease,  analogous  to 
those  which  are  met  with  in 
other  parts.  The  symptoms 
of  a  cyst  of  the  antrum  are 
very  much  the  same  as  those 
which  characterize  abscess 
of  that  cavity,  except  that 
no  evidence  of  an  inflamma- 
tory condition  is  present. 
The  diagnosis  is  important, 
as  these  cases  are  curable  by  a  very  slight  operation,  whereas  solid  tumors 
of  the  antrum  demand  a  much  graver  procedure  for  their  removal;  hence, 
in  any  case  of  doubt,  the  surgeon  should  make  an  exploratory  puncture 
before  resorting  to  more  serious  measures.  The  treatment  of  cystic  disease 
of  the  antrum  consists  in  perforating  the  anterior  wall  of  the  cavity  from 
within  the  mouth,  the  cheek  being  previously  dissected  up  if  necessary.  A 
small  portion  of  the  anterior  wall  may  be  excised,  so  as  to  allow  thorough 
exploration  of  the  part,  and  prevent  reaccumulation.  If,  as  sometimes 
happens,  a  tooth  be  discovered  within  the  antrum  (in  which  case  the  cyst 
is  said  to  be  dentigerous)}  the  tooth  should  be  removed  with  suitable 
instruments,  introduced  through  the  opening  already  made. 

Solid  Tumors  of  the  Upper  Jaw  These  are  of  various  kinds. 

Apart  from  those  which  have  already  been  described  under  the  name  of 
epulis,  there  may  be  exostoses  springing  from  the  surface  of  the  jaw,  and 
projecting  in  different  directions,  requiring  removal  with  gouge,  saw,  or 


Encephaloid  of  the  antrum,  encroaching  upon  the  face. 

(LiSTON.) 


'  According  to  Magitot,  maxillary  cysts  of  spontaneous  origin  are  invariably  con- 
nected with  some  portion  of  the  dental  system. 
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cutting  pliers.  Tiimoi's,  again,  ma}'  originate  from  either  wall  of  the 
antrum,  from  the  malar  bone,  from  the  pterygo-maxillary  fossa,  or  from 
behind  the  jaw  ;  fibrous,  myeloid,  and  encephaloid  growths  (Fig.  451)  are 
probably  those  most  frequently  met  with  in  these  situations,  though  fatty, 
cartilaginous,  bony  (Fig.  452),  and  epitheliomatous  tumors  have  also  been 
observed  in  the  same  localities.  These  various  growths,  as  they  increase 
in  size,  produce  swelling  of  the  cheek  ;  encroach  upon  the  orbit,  causing 
protrusion  or  compression  of  the  eye,  and  sometimes  interfering  with  vision ; 
occlude  the  nostril,  simulating  nasal  polypus  ;  project  into  the  pharynx, 
causing  dyspnoea  or  dysphagia; 

and  depress  the  alveolus  and  Fig.  452. 

hard  palate,  causing  bulging  of 
the  roof  of  the  mouth.  Beside 
the  deformity  produced,  they 
eventually  endanger  life,  b}'  in- 
terfering with  respiration  and 
deglutition,  by  giving  rise  to 
profuse  and  repeated  hemor- 
rhages, or  by  involving  the  base 
of  the  skull,  and  inducing  cere- 
bral complications. 

Diagnosis. — Solid  tumors  in- 
volving the  antrum,  may  be 
distinguished  from  cysts  or  06- 
scesses  of  the  same  part  by 
noting  the  history  of  the  case, 
by  observing  the  uniform,  elas- 
tic, and  semi-fluctuating"  char- 
acter of  the  enlargement,  in  the 
case  of  a  fluid  collection,  and, 
finally,  by  means  of  an  explo- 
ratory puncture.  It  may,  how- 
ever, happen,  as  in  a  patient 

under  my  care  at  the  Episcopal  osteoma  of  the  npper  jaw.  (From  a  patient  in  the 
Hospital,   that  the   entrance  to  University  Hospital.) 

the  antrum  is  blocked  by  a  solid 

growth,  the  natural  secretion  of  the  part  accumulating  as  a  consequence, 
and  constituting  a  true  dropsy  of  the  cavity.  Under  such  circumstances 
the  diagnosis  would  necessarily  be  obscure,  until  the  gradual  increase  of 
the  solid  tumor  should  render  its  nature  apparent. 

It  is  sometimes  a  matter  of  great  difficulty  to  determine  the  poivt  of 
origin  of  a  tumor  involving  the  upper  jaw;  those  growths  Avhich  spring 
from  the  mnlor  bone,  dip  downwards  between  the  gum  and  cheek,  causing 
the  latter  to  project  at  an  early  period,  and  only  secondarily  involve  the 
antrum  ;  tumors,  again,  which  originate  in  the  avtrum,  distend  its  walls  in 
various  directions,  and  render  the  line  of  the  teeth  irregular  ;  while,  finally, 
growths  which  originate  behind  the  jaw  (as  naso-pharyngeal  polypi),  thrust 
the  latter  downwards  and  forwards  as  a  whole  without  altering  the  line  of 
the  teeth,  or  changing  the  relative  position  of  the  several  parts  of  the  bone. 
These  distinctive  points  are,  however,  in  practice,  often  obscured  by  the 
fact  that  a  tumor  arising  in  one  position  may  send  prolongations  in  several 
different  directions,  so  that,  in  any  particular  case,  it  may  be  almost  im- 
possible to  decide  from  what  part  the  growth  originally  sprang. 

The  diagnosis  between  malignant  and  non-malignant  tumors  of  the  an- 
trum is  often  extremely  difficult,  as  long  as  the  morbid  growth  is  confined 
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within  the  walls  of  that  cavity.  A  malignant  affection  may,  however,  be 
suspected,  if  the  increase  of  the  tumor  be  rapid,  if  the  ^latient  be  past  the 
period  of  middle  age,  and  particularly  if  the  submaxillary  glands  be  en- 
larged and  indurated.  When  the  growth  has  spread  beyond  the  cavity  of 
the'' antrum,  the  diagnosis  is  comparatively  easy,  the  ordinary  characters 
of  a  malignant  tumor  being,  under  these  circumstances,  speedily  developed. 

Treatment.  The  only  treatment  which  can  be  of  any  service  in  cases  of 

tiamor  of  the  upper  jaw"^  is  extirpation  of  the  growth,  which  may  require 
the  removal,  partial  or  complete,  of  the  superior  maxillary  and  perhai)s  of 
the  malar  bone.  In  the  case  of  a  non-malignant  growth,  springing  from 
the  antrum,  there  can  be  no  question  as  to  the  propriety  of  the  operation  ; 
and  even  if  the  tumor  originate  behind  the  jaw,  excision,  though  attended 
with  danger  from  hemorrhage  and  from  the  implication  of  the  base  of  the 
skull,  may  be  properly  attempted,  if  the  general  condition  of  the  patient  be 
favorable  to  such  a  procedure.  In  the  case  of  a  malignant  growth,  provided 
that  the  glandular  implication  be  not  extensive,  excision  may  be  properly 
resorted  to,  if  the  case  be  seen  before  the  tumor  has  spread  beyond  the  cavity 
of  the  antrum  ;  if,  however,  the  soft  structures  of  the  cheek  be  involved,  or 
if  the  submaxillarv  glands  be  much  enlarged  and  indurated,  even  though 
the  growth  be  still'limited  by  the  walls  of  the  antrum,  operative  interference 
is,  as  a  rule,  to  be  avoided ;  complete  extirpation  would  scarcely  be  practi- 
cable under  such  circumstances,  while  a  partial  removal  of  the  disease  could 
but  render  the  patient's  condition  worse  than  before.  Lawson  has,  how- 
ever, reported  a  case  in  which  he  removed  as  much  of  the  growth  as  could 
be  reached,  with  the  implicated  integument,  and  then  applied  the  hot  iron, 
and  dressed  the  wound  with  chloride  of  zinc  paste ;  the  cauterization  was 
subsequently  twice  repeated,  and  the  patient  ultimately  recovered. 

Excision  of  the  Upper  Jaw — To  Lizars  is  justly  ascribed  the  credit 
of  having  first  proposed  excision  of  the  whole  upper  jaw  for  tumor  of  the 
antrum,  and  to  Gensoul  (in  1827),  thai  of  having 
first  actually  performed  the  operation,  though 
partial  excision  had  been  previously  resorted 
to  by  Dupuytren,  Jameson,  of  Baltimore,  and 
others.    Various  incisions  are  recommended  by 
different  surgeons,  the  best,  in  my  judgment, 
being  that  advised  by  Fergusson,  which  consists 
in  dividing  the  upper  lip  in  the  mesial  line,  lay- 
ing open  the  nostril  corresponding  to  the  side  of 
the  tumor,  carrying  the  knife  (if  more  space  be 
necessary)  from  the  root  of  the  ala,  between  the 
side  of  the  nose  and  the  cheek,  as  far  as  the  nasal 
bone,  and  then  cutting  transversely  opposite  the 
lower  border  of  the  orbit  to  the  zygomatic  pro- 
cess of  the  malar  bone.    The  flap  thus  marked 
out  being  dissected  up,  sufficient  room  is  afforded 
for  the  removal  of  the  largest  tumor.    Lizars  em- 
ployed an  incision  from  the  angle  of  the  mouth 
across  the  cheek  to  the  malar  bone,  supplementing  this  cut,  if  necessary,  by 
one  through  the  lip  into  the  nostril,  and  by  a  short  longitudinal  incision  at 
the  malar  extremity  of  that  first  made.  Liston's  method,  which,  with  various 
slight  modifications,  is  still  often  adopted,  consisted  in  making  one  incision 
from  the  external  angular  process  of  the  frontal  bone  through  the  cheek  to 
the  corner  of  the  mouth ;  a  second  along  the  zygoma,  joining  the  first ;  and 


Fig.  453. 


Excision  of  the  upper  jaw. 
(Fkruusso.n.) 
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a  third  from  the  nasal  process  of  the  maxilla,  detaching  the  ala  of  the  nose, 
and  cutting-  through  the  lip  in  the  mesial  line. 

By  an}^  of  these  methods,  the  whole  upper  jaw  may  be  readily  removed, 
the  flaps  being  dissected  away  from  the  surface  of  the  tumor,  and  the  bony 
connections  of  the  part  severed  with  a  Hey's  or  other  small  saw,  and  strong 
cutting  pliers.  One,  or,  if  necessary,  two  incisor  teeth  being  extracted, 
the  saw  may  be  applied  to  the  alveolus,  to  the  floor  of  the  nostril,  or  to 
both,  so  as  to  cut  a  deep  groove  in  which  the  blades  of  the  cutting  forceps 
may  be  applied ;  the  hard  palate  is  then  cut  through  with  the  latter  instru- 
ment, the  soft  palate  being  detached  by  a  transverse  incision,  or,  if  practi- 
cable, the  mucous  covering  of  the  roof  of  the  mouth  being  turned  backwards 
in  the  form  of  a  flap.  The  malar  bone  is  next  cut  across  into  the  spheno- 
maxillary fissure,  or,  if  this  bone  is  itself  to  be  removed,  its  orbital  and 
frontal  processes,  and  the  zygoma,  are  similarly  divided.  Finally,  one 
blade  of  the  forceps  is  introduced  into  the  nostril,  and  the  other  into  the 
orbit  (the  important  structures  of  the  latter  cavity  being  pushed  and  held 
out  of  the  way  with  the  handle  of  the  knife  or  spatula),  and  the  inner  angle 
of  the  orbit  cut  across.  The  tumor  may  then  be  grasped  with  the  lion- 
jawed  forceps  devised  by  Fergusson  (Fig.  32T),  and  forcibly  depressed, 
the  infra-orbital  nerve  being  carefully  divided  far  back,  and  any  remaining 
attachments  severed  with  a  few  strokes  of  the  knife.  Hemorrhage  being- 
arrested  by  ligation  of  any  vessel  that  can  be  reached,  or  by  the  application 
of  the  hot  iron,  if  necessary,  the  lai'ge  cavity  that  is  left  may  be  stuffed 
with  pledgets  of  lint  furnished  with  a  string,  to  facilitate  withdrawal  through 
the  mouth,  and  the  external  incisions  accurately  adjusted  with  the  inter- 
rupted or  twisted  suture. 

Far'tinl  Excision  of  the  Jaw  may  often,  in  cases  of  non-malignant  tumor, 
be  advantageously  substituted  for  complete  extirpation:  thus,  if  the  orbital 
plate  be  not  involved,  this  may  be  left,  a  groove  being  cut  with  the  saw 
across  the  bone  below  the  orbit,  and  the  cutting  pliers  subsequently  applied 
in  the  same  line;  or  if,  on  the  other  hand,  the  alveolus  and  hard  palate  be 
healthy,  the  saw  may  be  applied  above  and  parallel  to  the  alveolar  border 
of  the  jaw,  and  again  in  a  line  perpendicular  to  this,  so  as  to  connect  the 
former  section  with  the  orbit;  the  inner  angle  of  the  orbit  being  then  cut 
across,  the  upper  part  of  the  jaw  may  be  separated  with  the  lion-jawed  for- 
ceps, as  already  described.  Finally,  it  may  be  advisable,  in  some  instances, 
to  adopt  Fergusson's  suggestion  of  cutting  into  the  centre  of  the  diseased 
mass,  and  working  with  curved  forceps  and  gouge  towards  the  circumfer- 
ence, instead  of  undertaking  a  formal  excision.  The  feeling  of  surgeons, 
generally,  is  unquestionably  opposed  to  these  partial  operations,  the  pro- 
fessional mind  being  probably  still  influenced  by  Liston's  unqualified  con- 
demnation of  such  "  nibbling  and  grubbing''  procedures;  as  justly  remarked, 
however,  by  Mr.  Heath,  it  remains  to  be  seen  which  practice  gives  the  best 
results.  In  the  case  of  small  tumors,  or  of  necrosis,  excision  may  be  some- 
times accomplished  from  within  the  mouth,  without  any  external  incision. 

The  results  of  excision  of  the  upper  jaw  are  (|uite  as  favorable  as  could 
be  expected,  in  view  of  the  severity  of  the  operation;  1*7  cases,  quoted  by 
Heath  from  the  Medical  Times  and  Gazette,  gave  14  recoveries;  and  20 
cases  tabulated  by  Ohleman,  of  Bremen,  gave  11  recoveries  ;  while  12  cases 
of  partial  excision  collected  by  the  same  writer  were  uniforndy  successful. 
The  chief  dangers  of  the  operation  appear  to  be  from  shock,  from  hemor- 
rhage, and  (if  an  angesthetic  be  used)  from  entrance  of  blood  into  the  air- 
passages. 

(1)  Shock  is  not  as  much  a  source  of  risk  in  cases  of  excision  of  the  jaw 
merely,  as  in  those  cases  in  which  the  jaw  is  removed  as  a  preliminary  step 
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in  the  extirpation  of  retro-maxillary  tumors.  It  is  diminished  by  the  use 
of  ether  or  chloroform,  the  latter  of  which,  as  the  hot  iron  may  be  required 
in  the  later  stages  of  the  operation,  is  in  these  cases  commonly  preferred, 
on  account  of  the  inflammable  nature  of  the  former  ag-ent. 

(2)  Hemorrhage  is  always  pretty  free  in  these  operations,  during  the 
early  stage,  particularly  if  the  incision  through  the  cheek  is  adopted,  when 
the  facial  artery  is  cut  at  a  point  at  which  its  calibre  is  considerable;  the 
surgeon  may,  if  he  think  proper,  apply  a  ligature  to  this  vessel  before  pro- 
ceeding to  the  other  steps  of  the  operation,  but,  as  a  rule,  the  pressure  of 
an  assistant's  fingei's,  or  the  application  of  a  serre-fine,  will  suffice  to  con- 
trol the  bleeding  until  the  whole  excision  has  been  completed.    At  a  later 
stage  of  the  operation,  there  is  again  pretty  free  bleeding  from  branches  of 
the  internal  maxillary,  which  are  necessarily  cut  or  torn  across  where  the 
jaw  is  removed;  these  branches  may  be  secured  by  ligation,  or  maybe 
occluded  by  a  few  touches  of  the  hot  iron,  which  will  often  be  found  a  more 
convenient  application  in  this  situation.    In  order  to  prevent  hemorrhage 
during  the  operation,  Lizars  proposed  and  practised  ligation  of  the  carotid 
artery,  as  a  preliminary  proceeding;  this  plan  is,  however,  abandoned  at 
the  present  day,  both  as  unnecessary,  and  as,  in  itself,  seriously  compli- 
cating the  patient's  condition.    The  tendency  of  modern  surgical  writers, 
indeed,  is  to  speak  very  lightly  of  the  risk  of  hemorrhage  in  excision  of  the 
upper  jaw,  and  the  late  Prof.  Gross,  in  alluding  to  this  subject,  went  so  far 
as  to  say  that  "no  skilful  surgeon  now  even  employs  compression  of  the 
carotid  artery  in  these  operations,"  and  that  "there  are  no  structures  in  the 
body  of  the  same  extent,  in  their  natural  and  diseased  condition,  the  removal 
of  which  is  attended  with  so  little  hemorrhage."    With  due  diffidence,  I 
must  express  my  dissent  from  this  opinion.    I  believe  that  profuse  bleeding 
is  a  more  frequent  cause,  if  not  of  death,  at  least  of  danger,  in  excision  of 
the  upper  jaw,  than  is  commonly  acknowledged,  and  consider  compression 
of  one  or  even  both  carotids,  during  the  operation,  a  highly  proper  and 
judicious  precaution.    Another  plan,  which  is  suggested  by  Fergusson, 
may  also  be  adopted  with  advantage;  this  is  to  notch,  if  not  fairly  divide, 
the  ascending  process  of  the  superior  maxilla,  with  the  alveolus  and  hard 
palate,  before  dissecting  up  the  cheek  or  even  cutting  into  the  cheek  at  all — 
the  most  tedious  part  of  the  operation  being  thus  accomplished  before  any 
incision  is  made  into  the  most  vascular  parts.    Ligation  of  the  carotid  may 
occasionally  be  rendered  necessary  by  the  occurrence  of  consecutive  or 
secondary  hemorrhage,  as  in  a  fatal  case  under  the  care  of  Le  Gros  Clark, 
in  which  Wagstafle  tied  the  carotid  for  profuse  bleeding  occurring  on  the 
seventh  day,  and  a  successful  case  recently  recorded  by  W.  H.  Pancoast, 
of  this  city. 

(3)  The  risk  of  suffocation  from  blood  flowing  into  the  air-passages, 
during  the  operation,  is  of  course  greater  when  the  patient  is  in  a  state  of 
anaesthesia,  than  it  would  be  if  no  anaesthetic  were  employed ;  and  in  Mr. 
Hewett's  well-known  case,'  the  fatal  result  was  attributed  to  this  cause.  To 
prevent  such  an  occurrence,  anaesthesia  should  not  be  pushed  further  than 
absolutely  necessary,  and  assistants  should  constantly  mop  out  the  mouth 
with  sponges  attached  to  sticks  of  a  suitable  length.  Nussbaum,  believing 
that  this  is  the  principal  source  of  risk  in  jaw  operations,  advises  the  prelimi- 
nary performance  of  a  temporary  tracheotomy,''  the  glottis  to  be  closed  with 

'  Med.-Chir.  Trans.,  vol.  xxxiv.  p.  43. 

2  Gluck  and  Zeller  advise  tliat  the  trachea  should  be  transversely  divided  between 
its  third  and  fourth  rings  a  few  days  before  the  principal  operation,  the  lower  end 
being  fastened  externally.  The  continuity  of  the  windpipe  can  be  ultimately  restored 
by  a  final  operation  after  convalescence  from  those  which  have  preceded  it.    The  ope- 
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a  piece  of  oiled  lint,  and  chloroform  to  be  administered  through  a  tracheal 
tube;  this  plan  has,  with  various  modifications,  been  adopted  by  other 
surgeons,  including  Little,  of  New  York,  and  Cheever,  of  Boston,  but,  I 
confess,  seems  to  me  rather  adapted  to  complicate  than  to  facilitate  the 
operation,  and  I  can  but  say  the  same  of  Rose's  and  Burow's  suggestion, 
that  the  patient's  head,  during  the  operation,  should  be  thrown  back  so  far 
as  to  allow  the  blood  to  flow  through  the  nostrils. 

Excision  of  the  greater  part  of  both  Upper  Jaios  was  performed  by 
Rogers,  of  New  York,  in  1824,  and  complete  extirpation  has  since  been 
practised  by  Heyfelder,  Maisonneuve,  Simon,  Carrothers,  Brigham,  and 
others;  the  whole  number  of  operations  on  record  is  about  two  dozen.  The 
incisions  for  this  operation,  which  is  one  of  the  gravest  character,  consist 
of  a  median  division  of  the  upper  lip,  with  separation  of  both  nostrils — a 
duplication,  in  fact,  of  the  operation  recommended  for  excision  of  either 
jaw  separately.  When  portions  only  of  the  jaws  are  to  be  removed,  the 
surgeon  may  adopt  a  plan  suggested  and  successfully  employed  by  Porter, 
of  Boston.  This  consists  in  making  a  Y-ii^cision,  the  long  arm  of  the  Y 
dividing  the  upper  lip,  and  the  small  arms  entering  the  nostrils,  which  can 
then  be  pushed  upwards  so  as  to  afford  a  considerable  amount  of  room. 

In  all  operations  upon  the  upper  jaw,  the  skin  covering  the  tumor  should 
be  scrupulously  preserved,  no  matter  how  thin  and  distended  it  may  appear 
To  complete  the  subject  of  excision  of  the  upper  jaw,  the  following  statis- 
tics of  the  operation  are  quoted  from  Heyfelder: — 


Nature  of  operation. 

Whole  No. 
of  cases. 

Cured. 

Relapsed 
or  died. 

Re.suU 
unknown. 

Complete  excision  of  one  jaw  . 
Partial          "       "       "       .  . 
Complete  excision  of  both  jaws 
Partial          "       "                .  . 

141 

153 
11 

8 

51 

48 
5 
7 

33 
35 
6 
1 

57 
70 

H.  Braun  has  tabulated  23  cases  of  double  excision,  classified  as  follows : — 

Nature  of  operation. 

Wliole  No. 
of  case.". 

Recovered. 

Died. 

Complete  extirpation  for  tninor  .... 
Partial  or  consecutive  extirpation  for  tumor 
Excision  for  necrosis  ...... 

11 

5 
7 

7 

5 
6 

4 
1 

Tumors  of  the  Lower  Jaw  Cystic,  Fibrous,  Fibro-cellular, 

Cartilaginous,  Bony,  llyeloid,  and  EncephaJoid  growths  are  met  with  in 
this  situation,  commonly  originating  in  the  cancellous  structure  in  the 
centre  of  the  bone,  and  projecting  both  into  the  mouth  and  downwards 
into  the  side  of  the  neck,  in  the  form  of  rounded  or  irregularly  lobed  masses. 
The  remarks  which  were  made  as  to  the  importance  of  a  correct  diagnosis, 
in  cases  of  tumors  of  the  upper  jaw,  are  equally  applicable  with  regard  to 
those  of  the  inferior  maxilla — simple  cystic  growths  being  usually  readily 
curable  by  laying  open  the  cyst  and  stuffing  its  cavity  with  lint— non- 
malignant,  solid  tumors  requiring  excision  with  saw  and  cutting  pliers — 

ration  is  said  to  have  been  successfully  performed  upon  dogs.  Trendelenburg  and 
Gerster  have  devised  ingenious  tracheal  tampons  for  preventing  liemorrhage  and  per- 
mitting the  administration  of  an  anaesthetic  through  the  tracheal  opening.  Stimson 
employs  a  tube  to  plug  the  larynx  and  pharynx  during  operations,  but  introduces  it 
through  the  mouth,  thus  avoiding  the  necessity  of  opening  the  trachea. 
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and  cancers  of  this  part,  on  the  other  hand,  often  not  admitting  of  any 
operative  interference  whatever.  Maunder  has  succeeded  in  two  eases  in 
removing  solid  tumors  of  the  lower  jaw,  without  making  any  external 
incision. 

Excision  of  the  Lower  Jaw — It  is  occasionally  possible,  as 
recently  advised  by  Heath,  and  as  long  ago  done  by  the  late  J.  Rhea  Bar- 
ton, of  this  city,  to  remove  non-malig- 
nant solid  tumors  of  the  lower  jaw, 
without  sacrificing  the  whole  thick- 
ness of  the  bone;  and  it  is  certainly 
desirable,  under  such  circumstances, 
to  preserve  the  base  of  the  jaw.  for 
the  reasons  already  given  in  speaking 
of  epulis  of  this  part.  If,  however, 
the  whole  thickness  of  the  bone  on 
one  side  be  involved,  excision  may  be 
performed  by  making  a  single  incision 
along  the  base  of  the  jaw,  prolonging 
the  cut,  if  necessary,  in  a  line  corres- 
ponding to  the  position  of  the  ascend- 
ing ramus,  and  curving  the  anterior 
extremity  of  the  wound  upwards, 
toward  but  not  through  the  pro- 
labium.  If  the  portion  of  the  bone 
to  be  removed  extend  beyond  the 
median  line,  a  ligature  should  be 
passed  through  the  tip  of  the  tongue 
to  prevent  its  retraction  when  the 
muscles  of  the  floor  of  the  mouth  arc 
divided.  In  this  first  incision  the 
facial  artery  will  be  cut,  and  should 
be  immediately  secured  with  ligatures. 
The  flap,  formed  as  above  directed,  should  be  carefully  dissected  up.  and 
the  inner  side  of  the  jaw  cautiously  cleared,  bv  separating  the  soft  tissues 
of  the  mouth— a  tooth  having  been  previousfy  extracted  on  either  side  of 
the  tumor;  the  saw  is  to  be  applied  so  as  to  cut  a  deep  notch  through  the 
alveolus,  the  bone  section  being  subsequently  completed  either  wfth  the 
saw  or  cutting  pliers.  The  part  to  be  removed  is  then  seized  with  the  lion- 
jawed  forceps,  and  wrenched  out,  any  remaining  attachments  bein<»-  severed 
with  a  few  strokes  of  the  knife.  ° 

If  the  morbid  growth  involve  the  angle  of  the  jaw  and  part  of  the 
ascendmg  ramus,  it  will  be  necessary  to  di.sarticulate  the  bone  upon  that 
side;  in  this  case,  the  incision  should  be  prolonged  to  the  back  of  the 
articulation,  when  the  bone,  having  been  divided  in  front  of  the  tumor,  is 
to  be  cleared  by  careful  dissection,  the  surgeon  then  depressing  the  bodv 
of  the  jaw,  so  as  to  render  tense  and  facilitate  the  divisi  n  of  the  attach- 
ment ot  the  temporal  muscle  to  the  coronoid  process;  the  jaw  being  twisted 
somewhat  outwards,  the  joint  may  now  be  opened  from  the  front" and  dis- 
articulation completed.  The  edge  of  the  knife  should,  throughout,  be  kept 
close  to  the  bone,  lest  the  internal  maxillarv  or  even  the  external  carotid 
artery  should  be  accidentally  wounded.  Ilemorrhage  being  checked  by 
ligatures,  or,  if  from  the  dental  artery  in  the  cut  surftice  of^bone  bv  the 
application  of  Monsel's  salt  or  the  actual  cautery,  the  external  incision  mav 
be  closed  by  means  of  the  interrupted  or  twisted  suture.    Until  union  is 


Fig.  454. 


Disartieulalion  of  the  lower  jaw.    (Fergusson  ) 
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completed,  the  patient's  diet  should  be  limited  to  liquid  food,  which  may 
be  given  through  a  tube.  In  order  to  avoid  wounding  the  portio  dura 
nerve  or  parotid  duct,  J.  L.  Lizars,  of  Toronto,  recommends,  instead  of  the 
incision  above  described,  one  passing  from  the  commissure  of  the  lips  out- 
wards towards  the  ear,  disarticulation  being  readily  effected  from  within 
the  mouth  when  its  orifice  is  thus  enlarged.  As  already  mentioned, 
Maunder  has  reported  two  cases  in  which  he  succeeded  in  removing  large 
tumors  of  the  lower  jaw,  without  any  external  incision  whatever. 

Metallic  caps,  to  fit  the  teeth  of  the  remaining  portions  of  the  jaw,  and 
connected  with  a  spring  to  a  similar  contrivance  applied  to  the  teeth  of 
the  upper  jaw,  are  sometimes  employed  to  prevent  distortion  from  the 
action  of  the  muscles.  Such  an  apparatus  is,  however,  according  to 
Heath,  quite  unnecessary,  as  the  bone  quickly  resumes,  unaided,  its  nor- 
mal position. 

If  the  tumor  be  very  large,  involving  both  sides  of  the  jaw,  a  JJ -shaped 
incision  dividing  both  facial  arteries  may  be  employed,  as  recommended  by 
Fergusson ;  or,  as  advised  by  Heath,  the  lower  lip  may  be  divided  in  the 
median  line,  and  the  flaps  dissected  back  on  either  side." 

Excision  of  a  part  of  the  lower  jaw  for  tumor,  which  was  first  performed 
by  Deaderick,  of  Tennessee,  in  1810  (though  his  case  was  not  published  till 
thirteen  years  afterwards),  has  been  practised  a  great  many  tiuies;  and, 
except  in  cases  of  malignant  disease,  with  very  good  results.  The  propor- 
tion of  failures  under  the  latter  circumstances  (twenty-one  out  of  thirty- 
nine  cases,  according  to  Heyfelder)  authorizes  the  question  whether,  in  a 
case  of  cancer  of  this  part  admitting  of  any  operation,  complete  extirpation 
would  not  be  better  than  any  less  sweeping  measure.  The  following 
statif<tics  of  excision  of  the  lower  jaw,  for  all  causes,  are  taken  from 
Weber. 


Xature  of  operation. 

Whole  No. 
of  cases. 

Cured. 

Relapsed 
or  died. 

Complete  extirpation  ..... 

20 

19 

1 

Disarticulation  of  half  the  jaw 

153 

117 

36 

Partial  excision  ...... 

246 

200 

46 

Anchylosis  or  Closure  of  the  Jaws  may  follow  sloughing  result- 
ing from  the  abuse  of  mercury  or  from  cancrum  oris,  or"  occurring  in  the 
course  of  low  fevers ;  it  may  also  be  caused  by  rheumatoid  arthritis,  by 
the  contraction  of  the  cicatrix  of  a  burn,  or  by  a  wound  of  the  temporo- 
maxillary  articulation.  If  the  case  be  one  of  actual  anchylosis  (i.  e.,  due  to 
articular  changes),  osteotomy  of  the  ascending  ramus  should  be  tried;  this 
operation  has,  according  to  Schulten,  been  employed  in  nineteen  cases 
with  invariably  good  results.  If  the  closure  of  the  jaws  be  due  to  cicatri- 
cial contraction,  and  be  confined  to  one  side,  it  may  be  remedied  by  a 
resort  to  Rizzoli's  or  Esmarch's  operation  (see  p.  318),  the  latter  proced- 
ure being  probably  the  better  of  the  two.  The  section  of  the  bone  should 
always  be  made  in  front  of  the  cicatrix.  If  both  sides  of  the  jaw  are 
affected,  provided  that  the  whole  thickness  of  the  cheek  be  not  involved, 
an  attempt  may  be  made  to  restore  the  mobility  of  the  part  by  dividing 
the  cicatricial  bands  from  within,  and  gradually  separating  the  jaws  by 
means  of  a  screw  dilator,  or,  which  Heath  prefers,  by  the  use  of  metal 
shields  adapted  to  the  teeth,  and  forced  apart  with  wedges.  This  mode 
of  treatment,  though  both  tedious  and  painful,  can,  according  to  Heath,  be 
made  with  care  and  attention  to  yield  very  good  results.  An  ingenious 
51 
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arrangement  of  pulleys  and  leather  straps  has  been  successfully  employed 
by  Dr.  B.  J.  D.  Irwin,  of  the  U.  S.  Army.  Excision  of  the  condyle  of  the 
lower  jaw  for  temporo-maxillary  anchylosis  has  been  successfully  resorted 
to  by  Humphry,  Bottini,  Little,  Abbe,  and  Heath,  the  latter  of  whom 
considers  this  operation  preferable  to  either  simple  osteotomy  or  Esmarch's 
method.  Dr.  Mears,  of  this  city,  has  eflected  a  cure  by  removing-  both 
condyle  and  coronoid  process,  with  the  upper  half  of  the  ascending  ramus. 
A  similar  success  has  been  recorded  by  Dr.  Bull,  of  New  York. 


Diseases  or  the  Palate. 


Fig.  45.5. 


Cleft  Palate  This  is  a  congenital  deformity  consisting  of  a  division 

in  the  median  line  of  the  part,  Avhich  may  be  confined  to  the  uvula  {Bifid 
Uvula),  or  to  that  and  the  soft  palate,  or  may  involve  the  whole  roof  of 
the  mouth,  being,  perhaps,  additionally  complicated  by  the  coexistence  of 
harelip.  More  rarely,  the  hard  palate  is  cleft  (in  connection  with  harelip), 
the  soft  palate  and  uvula  escaping.  In  some  cases,  there  is  a  double  fissure 
anteriorly,  the  intermaxillary  bone  projecting  between  the  two  clefts.  If 
the  deficiency  be  extensive,  a  cleft  palate  may  interfere  seriously  with 
deglutition  by  allowing  regurgitation  through  the  nose,  and  in  all  cases  it 
causes  indistinct  articulation,  with  a  disagreeable  modification  in  the  tone 
of  the  voice. 

Treatment. — If  very  slight,  and  limited  to  the  soft  parts  merely,  a 
cure^  may  sometimes  be  obtained  by  Cloquet's  plan,  recently  revived  by 
Mason,  of  repeatedly  cauterizing  the  angle  of  the  cleft,  and  then  waiting 
for  cicatrization  to  produce  contraction.    As  a  rule,  however,  cleft  palate 

can  only  be  remedied  by  the 
use  of  the  knife,  the  operations 
applied  to  the  soft  palate  being 
called  Staph ylorraphy  and  Sta- 
phyloplasty, and  that  to  the 
hard  palate.  Uranoplasty. 

Staphylorraphy  If  the 

case  be  complicated  with  hare- 
lip, this  should  be  operated  on 
in  infancy,  the  patient  wearing 
subsequently  a  suitable  cheek- 
compressor,  so  as  to  encourage 
contraction  of  the  fissure.  As 
the  operation  of  staphylorraphy 
is  both  painful  and  tedious,  it 
was  formerly  considered  neces- 
sary to  wait  until  the  patient 
should  be  old  enough  to  be 
himself  anxious  for  a  cure,  and 
willing  to  co-operate  with 
patience  and  fortitude  in  the 
surgeon's  effort  for  his  relief  At  the  present  day,  however,  with  the  aid 
of  anaesthetics,  and  particularly  with  the  facility  afforded  by  the  use  of  one 
or  other  of  the  ingenious  gags  devised  by  Coleman,  T.  Smith,  Wood, 
Mason,  Whitehead,  Weir,  and  other  surgeons,  it  is  no  longer  thought  im- 


Whitehead's  gag  and  tongue  depressor. 


1  Tuckey  recommends  preventive  treatment  as  in  the  case  of  harelip  (see  foot-note  to 
page  778). 
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perative  to  wait  in  all  cases  until  adult  life,  and  numerous  highly  success- 
ful operations  upon  young  children  have  now  been  performed  under  these 
circumstances.  The  great  object  of  operating  at  an  early  period,  in  these 
cases,  is  that  the  fissure  may  be  closed  before  the  child  has  acquired  the 
peculiar  nasal  tone  of  voice  which  habitually  accompanies  the  deformity ; 
and  the  age  at  which  the  operation  should  ordinarily  be  attempted,  in  suit- 
able cases,  may  be  given,  upon  the  authority  of  Holmes,  as  about  three  years. 

The  first  successful  staphylorraphy  was  done  by  Roux,  in  1819,  and  the 
operation  has  since  been  illustrated  by  the  Warrens,  father  and  son,  Mutter, 
Dieiienbach,  Liston,  Fergusson,  Sedillot,  Mettauer,  J.  Pancoast,  Avery, 
CoUis,  Pollock,  and  others.  In  its  simplest  form,  the  operation  consists  in 
freshening  the  edges  of  the  cleft,  and  then  bringing  them  together  with  a 
sufficient  number  of  interrupted  sutures.  In  order  to  diminish  the  tension 
upon  the  stitches,  Roux  employed  transverse  incisions,  for  which  Dielfen- 
bach  judiciously  substituted  incisions  parallel  to  the  fissure.  Warren,  in 
1843,  introduced  a  further  improvement,  which  consisted  in  dividing  the 
muscles  contained  in  the  posterior  pillar  of  the  fauces ;  but  to  Fergusson, 
in  1844,  is  due  the  credit  of  first  distinctly  pointing  out  the  importance  of 
a  preliminary  myotomy,  so  as  to  temporarily  para- 
lyze the  velum,  and  thus  prevent  disturbance  of  the  P'*^- 
line  of  union  by  the  nmscular  action  of  the  parts. 

Fergusson's  operation  consists  in  dividing  the 
levator  palati  on  either  side,  by  introducing  a  curved 
knife  through  the  fissure  and  cutting  from  above — 
then  dividing  the  palato-pharyngeus  by  snipping  the 
posterior  pillar  of  the  fauces  (as  was  done  by  War- 
ren), and,  if  necessary,  similarly  dividing  the  ante- 
rior pillar,  containing  the  palato-glossus.  Pollock 
and  Sedillot  divide  the  levator  palati  by  what  might 
be  called  a  submucous  section,  thrusting  a  knife 
through  the  palate  near  the  hamular  process  on 
either  side,  and  severing  the  muscular  fibres  by 
raising  the  handle  and  depressing  the  blade  of  the      c-.  i...  r 

~  ,...'■„,  1        .        n  SeaiHot  s  operation  tor 

mstrument.    This  division  of  the  muscles  is  orten  staphylorraphy. 
attended  with  more  bleeding  than  any  other  part  of 

the  operation,  and  hence,  if  an  ansesthetic  is  to  be  used,  may  be  advanta- 
geously postponed,  as  recommended  by  T.  Smith,  until  after  the  introduc- 
tion of  the  sutures,  or,  on  the  other  hand,  may  be  done,  as  advised  by 
Callender,  without  anaesthesia,  a  few  days  liefore  the  rest  of  the  operation 
is  performed.' 

Paring  the  edges  of  the  fissure  may  be  either  the  first  or  the  second  step 
of  the  operation,  according  as  myotomy  has  or  has  not  been  previously  per- 
formed. The  surgpon  may  seize  the  tip  of  the  uvula  on  either  side  and 
pare  the  edges  from  before  backwards,  by  transfixing  the  part  with  a  sharp- 
pointed  bistoury  near  the  angle  of  the  cleft,  the  angle  itself  being  subse- 
(|uently  freshened ;  or,  as  advised  by  Smith,  may  cut  from  behind  forwards 
— the  advantage  of  this  plan  being  that  the  blood  flows  backwards,  and 
thus  does  not  obscure  the  line  of  incision.  Drs.  Packard  and  Cohen,  of 
this  city,  have  adopted  with  advantage  the  plan  o^  splitting  instead  paring 
the  edges,  as  practised  by  Langenbeck  and  Collis  in  cases  of  vesico-vaginal 
fistula,  and  Dr.  Forbes  has,  in  cases  of  slight  extent,  ingeniously  adapted 
Xdlaton's  harelip  operation,  surrounding  the  fissure  with  an  inverted  A 

'  According  to  Lawson  Tait,  myotomy  by  any  method  is  occasionally  followed  by 
atropliy  ot  the  palate.  Willett  and  Marsh  have  met  with  secondary  hemorrliage  re- 
quiring the  operation  of  plugging  the  posterior  palatine  canal. 
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incision,  the  resulting  wound  becoming-,  by  the  dropping  of  the  flap,  of  a 
diamond  ^  shape.    (See  page  780.) 

The  introduction  of  the  sutures  is  probably  the  most  difficult  part  of  the 
operation  for  cleft  palate.  If  the  ordinary  silk  suture  is  to  be  used,  the  plan 
suggested  by  Avery  will  bo  found  very  convenient.  This  consists  in  intro- 
ducing, with  a  small  naevus  needle,  on  one  side  a  single  thread,  and  on  the 
other  side  a  loop  of  silk  ;  one  end  of  the  single  thread  being  then  passed 
through  the  loop,  the  latter  is  withdrawn,  carrying  the  single  thread  with 
it,  and  thus  readil}^  bringing  the  suture  into  place.  By  this  mode  of  pro- 
ceeding the  needle  is  introduced  on  either  side  f  rom  below,  thus  enabling 
the  surgeon  to  regulate  the  distance  between  his  stitches  with  greater  accu- 
racy than  would  otherwise  be  possible.  Instead  of  the  silk  suture,  T. 
Smith  employs  fine  catgut  or  horsehair,  while  most  American  surgeons 
consider  silver  wire  preferable  to  any  other  material.  If  wire  l)e  used,  a 
short  curved  needle  should  be  employed,  its  introduction  being  facilitated 
by  the  use  of  a  suitable  handle  or  forceps.  In  my  own  operations  I  have 
employed  two  long-handled  needles,  one  for  either  side,  an  assistant  thread- 
ing them  with  wire  through  the  fissure,  after  they  have  been  introduced. . 

The  mode  of  fastening  the  suture  is  a  matter  of  some  importance.  Fer- 
gusson  passes  one  end  through  a  slip  noose  formed  upon  the  other,  and 
drawing  this  noose  tight,  runs  it  up  so  as  to  appro.ximate  the  edges  of  the 
fissure,  securing  the  whole  with  an  ordinary  surgeon's  knot.  If  horsehair 
be  used,  a  triple  instead  of  the  common  double  knot  is,  according  to  T. 
Smith,  necessary  to  prevent  slipping.  The  wire  suture  may  be  secured  by 
clamping  upon  it  a  perforated  shot.  From  three  to  five  sutures  are  usually 
required,  and  they  should  enter  and  leave  the  palate  about  a  quarter  of  an 
inch  from  the  freshened  edge  on  either  side  of  the  cleft ;  they  must  not  be 
drawn  too  tight,  it  being  always  remembered  that  they  are  meant  not  to 
pull,  but  merely  to  hold  the  edges  together.  The  anterior  suture  is  usually 
introduced  first,  and  when  all  are  secured,  if,  in  spite  of  the  rela.xatioa 
afforded  by  myotomy,  the  parts  appear  tense,  free  lateral  incisions  should 
be  made  on  either  side. 

The  sutures,  as  a  rule,  should  not  be  removed  until  the  eighth  or  tenth 
day,  and  then  one  or  two  at  a  time — the  patient  during  the  interval  being 
fed  on  liquid  but  nutritious  food,  and  kept  as  quiet  as  possible,  though  not 
necessarily  confined  to  bed. 

After  the  operation,  the  voice  is  occasionally  observed  to  have  undergone  ' 
immediate  and  decided  improvement,  but  in  most  cases,  at  least  in  adults, 
a  considerable  length  of  time  and  a  long  course  of  vocal  gymnastics  will 
be  found  necessary  to  restore  distinct  articulation.  The  impairment  of 
voice  which  persists  in  these  cases  is,  as  pointed  out  by  F.  Mason,  due  to 
the  tension  of  the  palate,  which  forms  a  curtain  tightly  stretched  across 
the  fauces,  while  the  air  enters  the  posterior  nares  above ;  to  remedy  this. 
Mason  supplements  the  ordinary  operation  by  severing  the  attachments  of 
the  palate  to  the  fauces  on  either  side. 

Staphyloplasty  is  a  name  employed  by  Dr.  Schonborn,  a  German 
surgeon,  for  an  operation  Avhich  consists  in  taking  a  flap  of  mucous  mem- 
brane from  the  posterior  wall  of  the  pharynx,  and  dove-tailing  it  between 
the  freshened  edges  of  the  palatal  cleft ;  the  advantage  claimed  for  this 
method  is  that  the  improvement  in  voice  is  greater  than  after  the  ordinary 
operation. 

Uranoplasty;  Uraniseoplasty  The  merit  of  first  devising  an 

operation  for  the  cure  of  fissure  of  the  hard  palate  is  due  to  the  late  Dr. 
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J.  Mason  Warren,  of  Boston,  who  published  an  account  of  his  procedure 
in  1843.  His  plan  was  to  dissect  up,  with  a  long  double-edited  knife  curved 
on  the  flat,  the  mucous  covering  of  the  kard  palate,  beginning'  on  either 
side  of  the  fissure,  and  carrying  the  dissection  back  to  the  alveolar  pro- 
cesses;  the  pendulous  flaps  thus  formed  were  then  united  in  the  median 
line.  Another  plan,  which  Fergusson  prefers,  is  to  make  an  incision  par- 
allel to  the  alveolus  on  either  side,  and  carry  the  dissection  toward  the  free 
margin  of  the  fissure.'  Langenbeck  uses  a  blunt  instrument  with  which 
to  separate  the  periosteum  from  the  bono,  in  order  to  take  advantage  of 
the  osteo-genetic  power  of  that  membrane ;  and  his  operation,  which  has 
been  frequently  performed  in  Germany,  has  been  successfully  repeated  in 
this  country  by  several  surgeons,  myself  includcsd.  Dr.  Wm.  R.  White- 
head published  an  excellent  paper  on  this  subject,  with  an  analysis  of  55 
cases,  in  the  American  Journal  of  the  Medical  Sciences  for  October,  1868. 
Fergusson,  reviving  a  suggestion  of  Dieffenbach's,  proposed,  as  an  im- 
provement upon  Langenbeck's  method,  to  divide  the  hard  palate  on  either 
side  with  a  chisel,  and  then  forcibly  press  and  wire  the  segments  together 
so  as  to  diminish  the  median  fissure.  Eighty-two  cases  had  thus  been 
treated  by  Sir  Wm.  Fergusson  up  to  the  end  of  18*75,  and,  with  some  few 
exceptions,  with  very  remarkable  success.  Woakes  has  modified  this  ope- 
ration b}^  partially  sawing  through  the  palate  from  the  nostril,  and  then 
bending  the  bones  into  the  required  position. 

It  is  a  disputed  point  among  surgeons,  whether,  in  dealing  with  a  fissure, 
of  both  hard  and  soft  palate,  an  attempt  should  be  made  to  close  the  whole 
gap  at  once,  or  whether  the  operation  should  be  divided  between  several 
sittings  :  no  positive  rule  can  be  given  upon  this  point,  but  Holmes's  ad- 
vice appears  judicious,  viz.,  to  be  content  with  closing  a  portion  of  the 
hard  palate  at  the  first  operation,  provided  that  the  parts  come  easily 
together,  but,  if  it  should  be  found  necessary  to  detach  the  soft  parts 
through  the  whole  extent  of  the  cleft,  then  to  attempt  complete  closure  at 
one  operation.  According  to  T.  Smith,  if  staphi/lorrapJu/  be  performed  at 
an  earlv  age,  the  fissure  of  the  hard  palate  will  subsequently  undergo  con- 
traction to  such  an  extent  as  to  render  it  possible,  in  most  cases,  to  dispense 
with  any  further  operation. 

In  cases  of  cleft  palate  not  admitting  of  surgical  treatment,  and  in  most 
cases  of  Acquired  Perforation  of  the  Hard  Palate,  particularly  as  the 
result  of  syphilis,  obturators  of  metal,  ivory,  or  vulcanized  India-rubber, 
may  be  worn;  one  of  the  best  instruments  of  the  kind  is  that  devised  by 
Kingsley,  of  New  York  ;  it  is  provided  with  a  soft  curtain  of  India-rubber, 
to  take  the  place  of  the  natural  velum.  A  judicious  caution  as  to  the  use 
of  obturators,  in  cases  of  necrosis,  is  given  by  Heath.  This  is,  that  no 
plug  should  be  introduced  into  the  aperture  itself,  which  would  inevitably 
become  still  further  enlarged  by  the  pressure  on  its  edges,  but  that  the 
occluding  apparatus  should  consist  of  a  properly  fitting  plate,  arching  below 
the  palate,  and  attached  to  the  teeth. 

Elongation  of  the  Uvula. — This  affection  is  usually  remediable  by 
the  use  of  astringent  gargles  or  caustic  solutions,  but,  if  persistent,  may 
require  a  surgical  operation  for  its  relief.  This  operation  consists  simply 
in  cutting  ofl"  the  pendulous  part  with  scissors,  at  about  a  third  of  an  inch 
from  the  root  of  the  organ.  The  tip  of  the  uvula  may  be  seized  with 
forceps  held  in  the  left  hand,  while  the  scissors  are  applied  with  the  right, 

»  Lannelongne  reports  a  case  successfully  treated  by  detaching  and  bringing  down 
the  nasal  mucous  membrane. 
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or  an  instrument  may  be  used  which  has  been  constructed  for  the  purpose, 
and  by  which  the  part  to  be  removed  is  caught  and  cut  off  at  the  same 
moment.    (Fig.  45t.) 


Fig.  457. 


Forceps-scissors  for  cnttint;  uvula. 


Tumors  of  the  Palate  Adenoid,  fibrous,  and  cartilaginous  iuraovs 

of  the  palate  have  been  observed  by  Nelaton,  Marjolin,  Laugier,  Watson, 
King,  Bickersteth,  Dobson,  Eliot,  and  other  surgeons.  As  the  growths 
increase  in  size,  they  affect  the  tone  of  the  voice,  and  ultimately  interfere 
with  deglutition ;  the  treatment  consists  in  enucleation,  which  is  usually 
readily  effected  with  the  finger  introduced  through  an  incision  correspond- 
ing to  the  long  axis  of  the  tumor.  In  Watson's  and  King's  cases  it  was 
thought  necessary  to  facilitate  access  to  the  tumor  by  a  preliminary  section 
of  the  lower  jaw.  Meplain  reports  a  case  of  mitcous  jMlypus  of  the  palate 
successfully  treated  by  the  injection  of  acetic  acid. 

Diseases  of  the  Tonsils. 

Tonsillitis,  Inflammation  of  the  Tonsils,  or  Qvinsy,  may  terminate 
in  resolution,  or  run  on  to  suppuration — in  which  case  the  patient  may 
suffer  a  good  deal  from  dyspnoea,  before  relief  is  afforded  by  the  sponta- 
neous opening  of  the  abscess.  Local  depletion,  by  scarification  of  the  part 
with  a  probe-pointed  knife,  may  sometimes  be  of  service  in  these  cases, 
and,  if  the  presence  of  pus  can  be  determined,  an  incision  may  be  made  for 
its  evacuation ;  the  ordinary  gum  lancet  is  a  safe  and  convenient  instru- 
ment for  this  purpose.  Gine  and  Armangue  advise  applications  of  bicar- 
bonate of  sodium,  which  they  consider  almost  a  specific  in  this  affection. 
In  di]')hlh critic  tonsillitis,  Menzel  has  derived  advantage  from  the  injection 
into  the  gland  of  a  few  drops  of  the  liq.  iodinii  compositus. 

Chronic  Enlargement  or  Hypertrophy  of  the  Tonsils  may 

occur  in  healthy  children  as  the  result  of  frequent  attacks  of  tonsillitis, 
croup,  diphtheria,  etc.,  or  may  be  a  manifestation  of  the  scrofulous  dia- 
thesis, occurring  without  any  obvious  exciting  cause.  If  excessive,  this 
hypertrophy  may  lead  to  unpleasant  results,  such  as  snoring  during  sleep, 
obstruction  to  nasal  respiration  (giving  rise  to  a  habit  of  keeping  the  mouth 
open),  and  even  permanent  dyspnoea — producing  perhaps  contraction  of  the 
chest,  and  eventually  interfering  with  the  general  nutrition  of  the  patient. 
Deafness,  also,  is  often  attributed  to  tonsillar  enlargement.  The  treatment 
consists  in  the  use  of  astringent  gargles,  the  application  of  nitrate  of  silver, 
in  substance  or  solution,  the  muriated  tincture  of  iron,  or  the  tincture  of 
iodine  (which  Dr.  Dabney  advises  should  be  combined  with  ergotine  and 
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glycerine),  and  in  the  adoption  of  means  to  improve  the  general  health.  Inha- 
lations of  diluted  creasote  vapor,  or  the  use  of  the  atomizer,  may  also  prove 
of  service.  Krishaber  recommends  ignipuncture  with 
Paquelin's  cautery,  and  Chisolm  cauterization  of  the  Fi«-  45S. 
tonsillar  crypts  or  follicles  with  a  saturated  solution  of 
chloride  of  zinc.  As  a  last  resort,  excision  of  a  portion  of 
the  enlarged  tonsil'  may  be  performed,  either  by  seizing  the 
projecting  part  with  forceps  and  cutting  off  a  slice  with 
a  probe-pointed  bistoury,  wrapped  so  as  to  protect  the 
lips,  or  by  means  of  an  instrument  devised  for  the  pur- 
pose by  Fahnestock,  and  since  modified  by  others,  which 
is  known  as  a  tonsillotome  or  tonsil  guillotine.  If  the 
simple  knife  be  used,  care  should  be  taken  to  keep  its  edge 
directed  somewhat  towards  the  median  line,  so  as  to  avoid 
the  possibility  of  wounding  the  internal  carotid  artery. 
J.  W ood  advTfees  that  the  section  should  be  made  from 
below  upwards.  The  surgeon  may  stand  behind  the  pa- 
tient in  operating  on  the  right  tonsil,  and  to  the  patient's 
right  side  in  operating  on  the  left.  Hemorrhage  is  rarely 
troublesome  after  these  operations,  usually  yielding  readily 
to  the  application  of  ice  or  simple  astringents  ;  if  bleeding 
should,  however,  persist,  a  turpentine  gargle,  as  advised 
by  Erichsen,  might  be  tried,  or  the  part  might  be  lightly 
touched  with  a  brush  or  sponge  dipped  in  Monsel's  solu- 
tion. Panas  recommends  digital  compression  through  the 
mouth,  with  counter-pressure  externally. 

Malignant  Affections  of  the  Tonsils — The  ton- 
sil is  occasionally,  though  rarely,  the  seat  of  cancer,  which 
may  be  either  scirrhus  or  encephaloid,  the  latter  being 
(according  to  Poland,  Avho  has  particularly  investigated 
the  subject)  the  commoner  form  of  the  disease ;  epithe- 
lioma has  also  been  observed  as  a  primary  growth  in  this 
locality,  and  Dr.  Donaldson  has  collected  9  cases  of  the 
kind,  including  one  observed  by  himself.  The  whole  num- 
ber of  recorded  cases  of  tonsillar  carcinoma  is,  according 
to  the  same  author,  71.  The  diagnosis  from  simply  hy- 
pertrophy may  be  made  by  observing  the  greater  hardness 
of  the  tumor," its  tendency  to  ulceration,  and  the  implica- 
tion of  neighboring  lymphatic  glands.  From  syphilitic 
disease  of  the  tonsil,  the  diagnosis  is  sometimes  very  diffi- 
cult, but  mav  be  aided  by  observing  the  efficacy,  or  want 

Falinestock's  ton- 

of  efficacy,  of  anti-syphilitic  treatment.  In  most  cases  of  suiotome. 
malignant  disease,  in  this  situation,  palliative  measures 
are  alone  applicable,  but  if  the  nature  of  the  affection  is  recognized  at  an 
early  period,  while  the  disease  is  as  yet  confined  to  the  tonsil  itself,  excision 
may  be  properlv  attempted.  Weinlechner  records  a  case  believed  to  be 
one  of  sarcomatous  tumor  of  the  tonsil,  in  which  recovery  followed  inter- 
stitial injections  of  iodoform.  Extirpation  from  within  the  mouth  has  been 
practised  by  Yelpeau,  Warren,  Lucas,  and  Dcmarquay— the  latter  surgeon 
having  emploved  the  ecraseur — but,  upon  the  whole,  the  operation  by  ex- 
ternal incision,  as  successfully  resorted  to  by  Cheever  and  Golding-Bird, 

'  Evulsion  of  the  tonsil  with  the  fingers  is  recommended  by  Bernardino,  Borelli, 
Larghi,  and  Farmer. 


808 


DISEASES   OF   THE   MOUTH,   JAWS,   AND  THROAT. 


would  appear  preferable.  In  a  case  recorded  by  the  former  surj>-eon,  tAvo 
incisions  were  made,  one  from  within  the  angle  of  the  jaw  downwards,  in 
a  line  parallel  to  the  sterno-mastoid  muscle,  and  the  other  along  the  lower 
border  of  the  jaw  ;  by  dissecting  away  the  parts  on  either  side,  an  enlarged 
lymphatic  gland  was  first  exposed  and  removed,  and  then,  the  digastric, 
stylo-hyoid^  and  stylo-glossus  muscles  being  cut,  the  fibres  of  the  superior 
pharyngeal  constrictor  were  separated,  so  as  to  allow  the  finger  to  enter 
the  pharynx,  when  the  tonsil  was  readily  enucleated.  The  largest  vessel 
divided  was  the  facial  artery,  twelve  ligatures  in  all  being  required.  The 
transverse  wound  was  closed  with  a  single  suture,  and  recovery  was  com- 
plete in  about  a  month.  Successful  operations  are  also  attributed  to  Czerny, 
Quintin,  and  Mikulicz. 

Diseases  of  the  Pharynx  and  (Esophagus. 

Erysipelas  of  the  Pharynx  is  occasionally  met  with,  either  as  -a 
primary  affection,  or  as  a  complication  in  cases  of  ordinary  facial  erysipe- 
las ;  the  treatment  consists  in  the  administration  of  tonics  and  stimulants, 
with  the  local  use  of  a  solution  of  nitrate  of  silver,  and  of  gargles  of 
chlorate  of  potassium.  Should  sloughing  occur,  the  mineral  acids  may 
be  employed,  both  internally  and  topically.  Laryngotomy  may  become 
necessary  in  the  event  of  the  sudden  supervention  of  oedema  of  the  glottis, 
Avhile  free  incisions  into  the  affected  parts  would  be  indicated  by  the  occur- 
rence of  suppuration. 

Retro-Pharyngeal  Abscess  Abscesses  are  occasionally  met  with 

behind  the  pharynx,  originating  either  in  the  areolar  tissue  in  front  of  the 
vertebral  column,  or  in  the  lymphatic  glands  which  exist  in  that  situation. 
The  formation  of  pus  in  some  cases  evidently  depends  upon  disease  of  the 
cervical  vertebrte.  Retro-pharyngeal  abscess  is  commonly  a  grave  affec- 
tion, 41  out  of  91  cases  collected  by  Gautier  having  proved  fatal,  though 
Bokai  reports  144  cases  observed  by  himself,  of  which  only  11  terminated 
in  death.  No  age  is  exempt  from  the  disease,  though  it  is  most  common 
among  young  children.  The  early  symptoms  are  in  no  wise  distinctive, 
but  when  pus  has  formed,  a  distinct  tumor  may  be  observed,  by  the  touch 
if  not  by  sight,  usually  involving  one  side  of  the  pharynx  only,  and  soon 
leading  to  unilateral  swelling  of  the  neck,  and  often  to  stiffness  of  the  lower 
jaw.  The  treoiment,  which  should  be  promptly  applied  to  prevent  suffo- 
cation, consists  simply  in  making  a  free  opening  (preferably  through  the 
mouth)  for  the  evacuation  of  the  pus,  either  with  a  wrapped  bistoury,  a 
trocar  and  canula,  or  an  instrument  devised  for  the  purpose  and  known  as 
a  pharyngotome. 

Pharyngeal  Tumors  may  arise  in  the  post-pharyngeal  areolar  tissue, 
may  descend  from  the  nasal  cavities,  or  may  spring  from  the  epiglottis. 
They  may  be  of  the  nature  of  polypi  (fibrous  or  fibro-cellular  tumors, 
myxomata,  etc.),  or  may  be  malignant  growths,  either  of  a  sarcomatous,^ 
cancerous,  or  epitheliomatous  nature.  As  they  increase  in  size,  they  im- 
pede both  deglutition  and  respiration,  and  may  thus  lead  directly  to  a  fatal 
termination.  Operative  interference,  further  than  tracheotomy  to  avoid 
suffocation,  can  rarely  be  justified  in  a  case  of  malignant  growth  in  this 

1  See  interesting  papers  by  Dr.  F.  I.  Knight,  of  Boston,  in  St.  Louis  Medical  and 
Surgical  Journal,  Sept.  1879,  and  by  Dr.  G.  A.  Peters,  of  New  York,  in  Medical  Record, 
Nov.  20,  1880. 
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situation  (thoug-h  extirpation  of  the  pharynx  for  cancer  has  been  recom- 
mended and  practised  by  Langenbeck  and  Bilh-oth),  but  the  treatment  of 
innocent  pharyngeal  tumors  may  be  more  hopefully  undertaken.  In  some 
cases,  it  may  be  possible  to  remove  the  mass  through  the  mouth  by  avul- 
sion or  enucleation,  or  by  the  use  of  the  ligature,  ecraseur,  galvanic  cau- 
tery, etc.,  but  in  dealing  with  growths  springing  from  the  epiglottis  or 
adjoining  parts,  such  a  course  would  rarely  be  practicable,  and  under  these 
circumstances  the  operation  known  as  Sub-hyoidean  Pliaryngotomy  might 
be  performed. 

This  process  appears  to  have  been  first  described  by  Malgaigne,  under 
the  name  of  Sub-hyoidean  Laryngotomy,  and  has  been  recently  revived  by 
Langenbeck.  In  a  case  narrated  by  this  surgeon,  a  preliminary  trache- 
otomy having  been  performed  and  a  tube  introduced,  the  operator  made  a 
small  transverse  incision  close  beneath  the  lower  edge  of  the  hyoid  bone, 
and  divided  the  sterno-hyoid  and  omo-hyoid  muscles.  The  thyro-hyoid 
membrane  being  opened,  the  finger  of  an  assistant  was  placed  in  the 
pharynx,  pushing  forward  the  tumor  for  the  removal  of  which  the  opera- 
tion was  undertaken,  when  the  mucous  membrane  of  the  gullet  was  divided, 
and  the  epiglottis,  which  was  found  to  be  healthy,  drawn  forward  with  a 
strabismus  hook.  The  tumor — a  fibro-myxoma,  the  size  of  a  pigeon's 
egg — was  now  .seen  arising  from  the  left  aryteno-epiglottic  fold,  and  ex- 
tending by  a  broad  base  to  the  left  side  of  the  pharynx.  Excision  was 
accomplished  by  drawing  out  the  growth  with  forceps,  and  carefully  sepa- 
rating it  from  its  attachments,  blood  being  kept  from  entering  the  larynx 
by  pressing  a  .sponge  over  the  glottis.  For  several  weeks  it  was  necessary 
to  feed  the  patient  through  a  tube,  but  the  ultimate  result  of  the  case  was 
quite  satisfactory.  This  operation  has  also  been  successfully  employed  by 
Baum,  in  a  case  of  round-celled  sarcoma,  and  by  Lefiferts,  in  a  case  in 
which  a  foreign  body  had  been  fixed  in  the  larynx  for  four  years.  It 
has,  according  to  Iversen,  been  performed,  in  all,  in  18  cases,  of  which 
6  ended  in  permanent  recovery,  while  relief  -was  afforded  in  several  others. 
Wheeler,  of  Dublin,  has  successfully  removed  a  pharyngeal  growth  by 
pharyngotomy . 

(Esophageal  Tumors  of  a  non-malignant  character  are  occasionally 
met  with.  and.  iiccording  to  Cohen,  are  usually  fibromatous  and  polypoid. 
Ligation  has  been  practised  in  these  cases  by  Dallas,  Dubois,  Hofer,  Mid- 
deldorpf,  and  Minkewicz. 

Spasm  of  the  (Esophagus,  or,  as  it  is  often  called.  Spasmodic  Stric- 
ture of  this  tube  (CEsophagismus),  may  be  met  with  in  connection  with 
other  hysterical  phenomena,  or  may  be  a  reflex  condition  depending  upon 
slight  inflammation  or  ulceration  of  the  part,  upon  hepatic  disease,  upon 
the  irritation  caused  by  hemorrhoids,  etc.  The  diagnonis  from  actual  ob- 
struction may  be  made  by  observing  the  intermittent  character  of  the 
affection,  and  by  the  u.se  of  the  oesophageal  bougie,  which,  in  a  case  of  this 
description,  will  meet  with  little  if  any  resistance.  According  to  fiam- 
burger  and  Mackenzie,  information  may  also  be  gained  by  auscultation  of 
the  oesophagus,  regurgitation  of  food,  etc.,  being  heard  to  take  place  in- 
stantly in  cases  of  spasm,  but  after  an  appreciable  interval  in  cases  of  organic 
stricture.  The  treatment  consists  in  removing  any  source  of  reflex  irrita- 
tion which  can  be  detected,  and  in  the  administration  of  tonics,  antispas- 
modics, and  laxatives,  with  the  use  of  cold  bathing,  and  attention  to  the 
quality  of  the  food,  which  should  be  unirritating  and  thoroughly  masticated. 
Girard  recommends  hypodermic  injections  of  atropia. 
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Paralysis  of  the  CEsophagus  ma}^  occur  as  a  symptom  of  disease  of 
the  central  nervous  system,  and  may  be  distinguished  from  cesophag-eal 
spasm  by  the  absence  of  pain  or  any  sense  of  choking.  Food  may  be 
cautiously  administered  in  these  cases  through  a  stomach-tube,  or  the 
strength  of  the  patient  may  be  sustained  by  the  use  of  nutritive  enemata. 
The  application  of  electricity  is  said  to  have  occasionally  proved  beneficial. 

A  Dilated  and  Sacculated.  Condition  of  the  CEsophagus  is 

sometimes  met  with — usually,  however,  as  a  consequence  of  organic  stric- 
ture. A  comparatively  slight  degree  of  obstruction,  and  one  which  does 
not  prevent  the  passage  of  a  bougie,  may  yet  allow  the  temporary  reten- 
tion in  the  gullet  of  a  portion,  at  least,  of  the  food  swallowed,  and  thus 
gradually  lead  to  dilatation  of  the  part,  and  to  the  formation  of  pouches 
extending  among  the  muscles  of  the  neck  in  various  directions.  Such  a 
condition  existed  in  the  case  of  the  late  Dr.  Marshall  Hall.  The  treatment 
of  oesophageal  dilatation,  without  stricture,  can  be  palliative  merely,  con- 
sisting in  the  administration  of  liquid  food  through  a  tube,  or  in  the  use  of 
nutrient  enemata. 

Stricture  of  the  (Esophagus  Dysphagia,  which  is  the  prominent 

symptom  of  oesophageal  obstruction,  may  depend  upon  a  number  of  condi- 
tions totally  independent  of  any  organic  disease  of  this  part.  Thus,  as  has 
been  already  mentioned,  ditticult  deglutition  may  be  due  to  the  existence 
of  enlarged  tonsils,  of  pharyngeal  tumors,  or  of  retro-pharyngeal  abscess; 
it  may  also  be  caused  by  various  affections  of  the  larynx,  by  the  pressure  of 
cervical  or  intra-thoracic  tumors,  by  aneurism  of  the  carotid,  innominate, 
or  aorta,  by  displacement  of  the  sternal  extremity  of  the  clavicle,  or  by  the 
presence  of  a  foreign  body.  Hence,  the  diagnosis  of  stricture  of  the  oeso- 
phagus should  only  be  made  after  a  careful  investigation  of  the  history  of 

the  case,  and  of  all  its  circumstances;  and  the 
surgeon  should  beware  of  hastily  thrusting  in 
a  bougie,  which,  if  it  might,  by  perforating  the 
wall  of  an  abscess,  effect  a  cure,  would,  if  it 
should  perforate  the  sac  of  an  aneurism,  as 
certainly  cause  death. 

Varieties  of  Stricture. — Apart  from  the 
'^^kmhmm|1'i    condition  known  as  spasmodic  stricture,  which 
II  illi^P^  B^IBHii  1    has  already  been  referred  to,  we  may  recognize 

two  varieties  of  the  disease,  the  ^fftrows  and  the 
malignant.  The  fibrous  stricture  is  usually 
due  to  traumatic  causes,  especially  the  contact 
of  hot  water,  or  of  caustic  alkalies  or  acids, 
but  has  also  been  occasionally  observed  as  a 
lesion  of  constitutional  syphilis.  It  may  occur 
in  any  part  of  the  tube,  and  varies  in  extent 
from  a  few  lines  to  several  inches,  involving 
sometimes  a  part  only,  and  sometimes  the 
whole  calibre,  of  the  gullet.  The  oesophagus 
above  the  seat  of  stricture  is  usually  dilated, 
and  often  ulcerated,  that  portion  which  is  below 
being  normal,  or  slightly  contracted.  The 
malignant  stricture  is  due  to  the  presence  of  a 
stricture  of  uie'oesophagus.  caucerous  (usually  scirrhous)  or  epitheliomat- 
(Druitt.)  ous  deposit,  which  forms  a  more  or  less  distinct 


Fig.  459. 
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tumor,  and  is  often  recognizable  by  external  examination.  The  rational 
symptoms  of  these  two  forms  of  stricture  are  much  the  same;  in  both 
there  is  gradually  increasing  difficulty  in  deglutition,  which  culminates  at 
last  in  total  inability  to  swallow — food  of  all  kinds  being  arrested  at  the 
point  of  obstruction,  and  ultimately  rejected  by  vomiting  after  a  longer 
or  shorter  interval.  The  diagnosis  between  fibrous  and  malignant  stricture 
may,  however,  usually  be  made  by  investigating  the  etiology  and  previous 
history  of  the  case,  and  by  exploration  with  a  gum-elastic  bougie,  or  ivory- 
headed  probang.  The  sensation  given  to  the  surgeon  by  the  passage  of  the 
instrument  through  the  stricture  differs  according  to  its  nature:  thus,  a 
fibrous  stricture  is  felt  to  be  smooth  and  evenly  resisting,  and  the  with- 
drawal of  the  bougie  is  unattended  with  bleeding,  whereas  a  malignant 
growth  gives  the  sensation  of  a  rough  and  ulcerated  surface,  and  a  dis- 
chai'ge  of  pus  and  blood  is  apt  to  follow  the  exploration. 

Treatme7it. — The  treatment  of  stricture  of  the  oesophagus  is  very  unsatis- 
factory. The  strength  of  the  patient  must  be  maintained  by  the  adminis- 
tration of  liquid  or  finely  chopped  food,  and,  if  necessaiy,  by  the  employment 
of  the  stomach-tube,  or  the  use  of  nutritive  enemata.  If  the  stricture  be 
of  a,  fibrous  character,  temporary  advantage,  at  least,  may  often  be  gained 
by  the  cautious  use  of  bougies  of  gradually  increasing  size;  by  the  employ- 
ment of  fluid  pressure,  applied  by  means  of  a  flexible  catheter  surrounded 
with  a  tube  of  vulcanized  India-rubber,  which  can  be  distended  with  air  or 
water  after  introduction  ;  or  by  the  use  of  an  ingenious  instrument  described 
by  Dr.  Morrell  Mackenzie  under  the  name  of  oesophageal  dilator,  which  acts 
much  on  the  principle  of  Holt's  instrument  for  stricture  of  the  urethra.  In- 
struments for  the  dilatation  of  oesophageal  strictures  have  also  been  devised 
by  Fletcher  and  Wakley,  but  seem  to  be  inferior  to  that  of  Dr.  Mackenzie. 
Krishaber  recommends  the  introduction  of  a  canula  through  the  nostril, 
and  its  retention  in  the  oesophagus,  so  as  to  effect  "continuous  dilatation," 
as  is  done  in  stricture  of  the  urethra.  Durham,  Franks,  and  Symonds, 
also  advise  the  retention  of  the  canula,  but  prefer  to  introduce  it  by  the 
mouth.  The  application  of  caustic,  as  recommended  by  Home  and  others, 
is  seldom  resorted  to  at  the  present  day,  but  Boeckel  has  successfully  em- 
ployed electrolysis. 

Internal  CEsophagotomy,  or  section  of  the  constricted  part  of  the 
oesophagus  from  within,  was  introduced  by  Maisonneuve,  who  attempted 
the  operation  in  four  cases;  three  of  these  terminated  fatally,  the  instru- 
ment in  one  having  perforated  the  wall  of  the  gullet  and  entered  the  pos- 
terior mediastinum.  The  s(!ction  should  be  nuide  from  below  upwards, 
and  ingenious  instruments  for  the  purpose  have  l)een  devised  by  Dolbeau, 
Trelat,  and  Mackenzie.  Of  20  cases  of  internal  oesophagotomy,  14  are 
said  to  have  terminated  successfully.  Dilatation  after  the  operation  must 
be  maintained  by  the  use  of  a  bougie.  Great  caution  must  be  exercised 
in  using  any  instruments  within  the  gullet;  Demarquay  and  Bidan  record 
cases  in  which  attempts  at  catheterization  of  the  oesophagus  proved  fatal 
from  the  passage  of  the  bougie  through  the  oesophageal  wall  into  the 
bronchi  or  pleural  cavity.  Gussenbauer  begins  by  opening  the  oesophagus 
above  the  stricture  and  then  dividing  the  contracted  part  with  a  herniotome 
guided  bv  a  filiform  bougie.  This  operation  of  combined  oesophagotomy 
has  been  twice  successfully  employed  by  Gussenbauer,  and  once  by  Berg- 
mann.  The  latter  surgeon,  in  other  cases,  successfully  attacked  the  stric- 
ture from  below  after  opening  the  stomach.  Two  cases  of  combined 
oesophagotomy  reported  by  Sands  terminated  fatally,  one,  however,  after 
gastrostomy  also. 
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Cases  of  Internal  CEsophagotomy . 


No. 

Operator. 

Eesult. 

No. 

Operator, 

Result. 

1 

Czeriiy, 

Died. 

11 

Mfiisoii  ncu 

Died. 

2 

Demons, 

12 

Id. 

q 
o 

OolbtJciu., 

Recovered. 

1 

lO 

ivoe, 

Recovered. 

4 

Id. 

C  ( 

14 

Id. 

(( 

5 

Elsberg, 

15 

Sands, 

u 

6 

Id. 

i( 

16 

Schilz, 

u 

7 

Lannelongue, 

17 

Id. 

Died. 

8 

Mackenzie, 

18 

Studsgaard, 

Recovered. 

9 

Maisonneuve, 

19 

Tillaux, 

10 

Id. 

Died. 

20 

Tielat, 

If  the  stricture  be  of  a  malignant  character,  the  use  of  bougies,  or  other 
means  of  dilatation,  will  in  most  instances  be  rather  prejudicial  than  advan- 
tageous; the  bougie  may,  indeed,  be  cautiously  employed,  as  a  palliative 
measure,  in  the  early  stages  of  the  disease,  but  after  the  establishment  of 
ulceration  can  scarcely  be  expected  to  be  of  much  benefit.  Under  these 
circumstances  the  best  that  can  be  done  is  probably  to  sustain  the  strength 
of  the  patient  with  nutritive  enemata,  and  to  relieve  his  sufferings  by  the 
free  use  of  anodynes;  excision  of  the  affected  part  is  said  to  have  been  suc- 
cessfully performed  by  Czerny,  Kolaczek,  Caselli,  and  Xovaro,  but  three 
cases  in  which  the  operation  was  resorted  to  bv  Langenbeck  all  terminated 
fatally,  as  did  one  in  which  Billroth  removed  the  pharynx,  larynx,  and 
thyroid  gland.  Fatal  excisions  of  the  pharynx  are  also  attributed  to 
Koenig,  Gussenbauer,  Van  Bergman n,  and  Israel.  Thiersch  advises  the 
performance  of  a  preliminary  gastrostomy.  Tracheotomy  may  sometimes 
be  required  to  prevent  suffocation  in  the  later  stages  of  the  disease. 

It  occasionally  happens  that,  even  in  a  case  of  non-malignant  stricture, 
the  passage  is  so  tightly  occluded  that  the  smallest  instrument  cannot  be 
introduced,  and  the  patient  is  in  consequence  reduced  to  a  state  in  which 
death  from  starvation  is  imminent.  Under  such  circumstances  it  has 
naturally  been  suggested  that  an  opening  should  be  made  into  the  alimentary 
canal  below  the  seat  of  stricture,  and  a  fistulous  orifice  thus  established, 
through  which  the  patient  might  be  fed;  and  it  has  been  reasonably  argued 
that  though  such  an  operation  might  not  be  justifiable  in  a  case  of  malig- 
nant disease,  from  which  the  patient  must  inevitably  perish  at  no  remote 
period,  yet  that  in  a  case  of  impermeable  fibrous  stricture,  the  circum- 
stances would  be  altogether  different.  The  operations  which  have  been 
performed  in  these  cases  are  gastrotomy,  or,  as  Sedillot,  its  introducer,  has 
more  accurately  termed  it,  gastrostomy,  and  oesophagotomy ,  or,  as  it  is  now 
called  by  analogy,  cesophag ostomy. 

CEsophagostomy,  or  CEsophagotomy  for  Stricture,  is  manifestly 
best  adapted  to  cases  in  which  the  obstruction  is  in  the  uppermost  part  of 
the  tube,  and  unfortunately  the  stricture  usually  extends  to  such  a  point 
as  to  prevent  the  surgeon  from  reaching  the  oesophagus  below  it.  In  a 
suitable  case,  however,  the  operation  may  be  tried,  the  necessary  incisions 
being  those  described  in  speaking  of  oesophagotomy  for  the  removal  of 
foreign  bodies  (p.  378),  though  the  procedure,  in  the  case  Of  stricture, 
would,  of  course,  be  more  difficult  on  account  of  the  impossibility  of  intro- 
ducing an  instrument  into  the  gullet  as  a  guide  upon  which  to  cut.  If  the 
stricture  were  of  a  non-malignant  character,  it  might  be  proper,  as  Ogston 
did,  to  attempt  a  radical  cure  by  extending  the  incision  through  the  con- 
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traded  part,  as  in  the  analog-ous  operation  of  external  urethrotomy.  GEso- 
phagotomy  for  stricture  appears  to  have  been  sug-g-ested  by  Stoffel,  but  was 
first  practised  in  a  case  recorded  by  Taranget,  whose  patient  survived  six- 
teen months.  The  operation  has  since  been  repeated  in  a  good  many 
instances,  the  whole  number  of  cases  to  which  I  have  references  being  36, 
and  the  results  being  known  in  35.  Of  these,  8  were  so  far  successful' that  , 
the  patient's  lives  were  prolonged  for  three  months  or  more,  while  the  * 
remainder  terminated  fatally  at  an  earlier  period.  The  mortality  of  the 
operation  is  thus  77.14  per  cent.  This  record  is  certainly  far  from"  encour- 
aging, and,  as  will  be  presently  seen,  is  even  less  so  than  that  of  gastrostomy ; 
still,  as  the  operation,  though  difficult,  is  not  necessarily  dangerous,  it  may 
I  think,  in  suitable  cases,  be  looked  upon  as  a  legitimate  surgical  resource. 


Cases  of  (Esojyhagostomy. 


No. 

Reporter. 

Result.  1 

No. 

Reporter. 

Result. 

1 

Aimandale, 

Died. 

19 

Menzel, 

Died. 

2 

Id. 

4  ( 

20 

Monod, 

Recovered. 

3 

Id. 

(  ( 

21 

Nicoladoni, 

Died. 

4 

Billroth, 

Recovered. 

22 

Ogston, 

5 

Id. 

Died. 

23 

Packard, 

ti 

Bruiis, 

24 

Poiiisot, 

7 

Id. 

25 

Podradzki, 

(i 

8 

Bryk, 

Recovered. 

26 

Reeves, 

Undeterm'd. 

9 

Chiene, 

27 

Richet, 

Died. 

10 

Cohen, 

Died. 

28 

Simon, 

11 

De  La  Vacherie, 

29 

Studsgaard, 

Recovered. 

12 

Evans, 

30 

Id. 

Died. 

13 

Hadlich, 

Recovered. 

31 

Taranget, 

Recovered. 

14 

Holmer, 

Died. 

32 

Watson, 
Weinlechner, 

15 

Holmes, 

33 

Died. 

16 

Horsey, 

34 

Id. 

17 

Kappeler, 

35 

Willett, 

18 

Id. 

36 

Zenker, 

1 1 

Gastrostomy  is,  as  its  name  implies,  an  operation  designed  to  estab- 
lish an  artificial  mouth,  communicating  directly  with  the  stomach.  Its 
performance  is  naturally  suggested  by  observation  of  the  success  with 
which  gastric  fistulae  can  be  established  in  the  lower  animals,  of  the  recov- 
eries with  persistent  fistulae  which  are  occasionally  met  with  after  pene- 
trating wounds  of  the  stomach,  and  of  the  remarkable  success  which  has 
attended  gastrotomy,  or  gastric  section  for  the  removal  of  foreign  bodies 
(see  p.  400).  Sedillot,  who  first  performed  the  operation,  recommends  a 
crucial  incision  on  the  left  side  of  the  abdomen,  over  the  gastric  region; 
the  peritoneal  cavity  being  opened,  the  surgeon  feels  for  the  left  border  of 
the  liver,  which  is  the  guide  to  the  stomach,  and  having  reached  the  latter 
organ,  draws  it  forwards  with  forceps,  and  fixes  it  in  the  wound  by  per- 
forating the  gastric  wall  with  a  steel-pointed  ivory  cylinder,  secured  exter- 
nally on  a  disk  of  cork;  after  some  days,  when  adhesions  have  formed,  an 
opening  is  made  into  the  middle  of  the  stomach,  at  a  point  equidistant 
from  either  curvature,  and  from  either  extremity.  Forster,  Durham, 
Verneuil,  and  others,  prefer  a  single  incision  in  the  line  of  the  left  linea 
semilunaris,  open  the  stomach  immediately,  and  stitch  the  margins  of  the 
aperture  closely  to  the  abdominal  parietes.  Verneuil  and  Bryant  insist 
that  the  gastric'opening  should  be  a  small  one.  No  attempt  should  be  made 
to  introduce  food  into  the  stomach  until  several  days  after  the  operation, 
lest  primary  union  should  be  interfered  with. 
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Gastrostomy  appears  to  have  been  performed  in  about  250  eases,  of 
which  65  are  said  to  have  recovered,  at  least  temporarily,  while  185  seem 
to  have  proved  fatal  in  periods  varying  from  a  few  hours  to  three  months. 
The  mortality  of  terminated  cases  would,  according  to  these  figures,  be  Y4 
per  cent. 

In  the  American  Journal  of  the  Medical  Sciences  for  July,  1884,  Prof. 
S.  W.  Gross  analyzed  207  cases  of  gastrostomy,  of  which  158  appear  to 
have  proved  fatal  within  the  first  three  months ;  to  these  I  have  been  able 
to  add  43  more,'  giving  a  total  of  250  terminated  cases.  The  results  may 
be  seen  in  the  following  table : — 


Gases  of  Gastrostomy. 


Cases. 

Deaths. 

Mortality, 
per  cent. 

Operation  for  malignant  disease  (Giiogs) 

167 

135 

80  8 

"       "    cicatricial  contraction  " 

37 

21 

56.7 

"       "    miscellaneous  cau.ses  " 

3 

2 

66.6 

Additional  cases  ....... 

43 

27 

62.8 

Aggregates  ..... 

250 

185 

74.0 

An  operation  which  has  been  performed  a  quarter  of  a  thousand  times, 
and  which  has  in  a  fourth  of  the  cases  in  which  it  has  been  adopted  given 
at  least  temporary  relief,  can  no  longer  be  looked  upon  as  always  unjusti- 
fiable. At  the  same  time,  it  should,  I  think,  be  reserved  for  exceptional 
cases,  and  I  cannot  resist  the  conviction  that  it  has  often  been  resorted  to 
when  it  would  have  been  better  to  avoid  it.  In  at  least  two  cases,  after 
the  successful  completion  of  the  operation,  the  patient's  disgust  for  the 
artificial  means  of  feeding  provided,  has  been  so  great  that  he  has  volun- 
tarily allowed  himself  to  starve  to  death.  For  malignant  disease  gastros- 
tomy is  certainly  unadvisable :  what  right-thinking  surgeon  would  recom- 
mend an  operation  for  external  cancer,  if  he  knew  that  even  should  his 
patient  escape  the  risks  of  the  knife,  the  chances  were  four  to  one  that 
death  from  recurrent  disease  would  follow  within  three  months?  The 
risks  are  so  great,  and  the  possible  gain  so  slight,  that  the  operation  is 
not  to  be  recommended  under  these  circumstances.  In  cases  of  cicatricial 
stenosis,  the  question  is  somewhat  diff"erent :  here  the  risks  of  the  opera- 
tion are  less,  and  the  prospects  of  permanent  benefit  much  greater,  than  in 
cases  of  malignant  disease ;  and  if  the  milder  methods  of  dilatation  and 
internal  oesophagotomy  were  unavailable,  if  the  stricture  were  placed  so 
low  as  to  forbid  oesophagostomy  or  combined  oesophagotomy,  and  if  the 
patient  were  really  in  danger  of  starvation,  the  advisability  of  opening  the 
stomach  might  be  properly  considered.  The  weight  of  testimony  is  decid- 
edly in  favor  of  the  operation  a  deux  temps,  the  stomach  being  first  ex- 
posed and  stitched  to  the  external  wound,  but  not  opened  until  after  the 
expiration  of  several  days. 

1  The  operators  in  the  successful  cases  were  Andrews,  Fenwick,  Gould,  .Jones,  of 
Manchester  (2  cases),  Lloyd,  MacCormac,  Macnamara,  Segond,  Studsgaard  (4  cases). 
Van  Iterson,  Velianiinoff,  and  VVener.  The  unsuccessful  operators  were  Alsberg, 
Anderson,  Andrews,  Banks  (2  cases),  Barrow,  Bruce'  Clark  (2  cases),  Bushnell, 
Chavasse,  Fagan,  Foster,  Fowler,  Gould  (2  cases),  Hamilton,  Janney,  Jones,  of  Man- 
chester (3  cases).  Lister,  MacCormac,  Page,  of  New  Castle,  Semon,  Studsgaard,  Van 
Iterson,  and  Wilks.  Schede  opened  the  stomach  twice  (unsuccessfully)  for  stricture 
of  the  pylorus,  and  Maunder  attempted  the  operation,  but,  after  th'e  death  of  his 
patient,  it  was  found  that  the  colon  had  been  opened  instead  of  the  stomach. 
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Enterostomy,  an  operation  designed  to  provide  an  opening  for  the 
introduction  of  food  into  the  small  intestine,  was  introduced  by  Surniay, 
a  French  surgeon,  and  has  been  also  practised  by  Langenbuch,  Robertson, 
and  Southam,  with,  however,  a  fatal  result  in  all  four  cases. 

Introduction  of  the  Stomach-Tube  This  may  be  required  in 

cases  of  narcotic  poisoning,  in  which  vomiting  cannot  be  excited,  or  as  a 
means  of  administering  (luid  nutriment,  in  eases  in  which  the  patient  can- 
not or  will  not  swallow.  The  tube  is  introduced  in  the  same  manner  as 
an  oesophageal  bougie,  and  the  following  description  will  ap[)ly  to  the  use 
of  either  instrument.  The  patient  is  placed  in  a  sitting  posture  with  the 
head  thrown  backwards,  so  as  to  bring  the  mouth  and  gullet  as  nearly  as 
possible  into  the  same  line;  the  mouth  being  held  widely  open  (by  means 
of  a  gag,  if  necessary),  the  surgeon  passes  the  tube,  previously  warmed 
and  oiled,  directly  backwards  to  the  pharynx  without  touching  the  tongue, 
and,  guiding  the  instrument  over  the  epiglottis  with  the  forefinger  of  the 
left  hand,  cautiously  presses  it  onwards  into  the  stomach.  If  any  obstruc- 
tidn  be  met  with,  the  instrument  should  be  slightly  withdrawn  and  then 
again  pushed  forwards,  very  gently,  however,  lest  the  oesophageal  wall 
should  be  perforated.  When  food  is  to  be  introduced  into  the  stomach, 
the  surgeon  may  employ  a  small  gum-elastic  bag,  provided  with  a  nozzle 
which  closely  fits  the  projecting  portion  of  the  tube;  when  it  is  designed 
to  wash  out  the  stomach,  a  pump  is  required,  by  which  one  or  two  pints 
of  tepid  water  may  be  injected  and  a  less  quantity  immediately  pumped 
out  again,  the  process  being  rei)eated  until  the  returning  fluid  is  colorless; 
the  object  of  not  completely  emptying  the  stomach  at  once,  is  to  prevent 
the  mucous  coating  of  the  organ  from  being  sucked  into  the  orifice  of  the 
tube  and  thus  lacerated. 

The  risk  of  passing  a  stomach-tube  into  the  trachea  instead  of  the  ceso- 
phagus  is  not  entirely  imaginary,  as  is  shown  by  cases  in  which,  after 
death,  food  and  medicines  have  actually  been  discovered  in  the  lungs. 

Diseases  of  the  Air-Passages. 

Laryngitis,  Tracheitis,  Croup,  Diphtheria,  and  other  affections 
involving  the  larynx  and  trachea,  are  commonly  treated  by  the  physician, 
and  are  described  in  works  on  the  Practice  of  Medicine.  These  diseases 
are  chiefly  interesting  to  the  surgeon  on  account  of  the  necessity  which  occa- 
sionally arises  for  a  resort  to  the  operation  of  laryngotomy,  or  to  that  of 
tracheotomy,  the  comparative  merits  and  modes  of  performing  which  have 
been  already  sufficiently  discussed  in  a  previous  portion  of  the  volume 
(pp.  372-376).  The  results  of  tracheotomy  for  diphtheria,  in  this  country, 
have,  I  believe,  not  been  very  favorable,  but  the  statistics  of  Wilms,  of 
Berlin,  show  103  recoveries  in  335  cases,  a  proportion  of  nearly  31  per 
cent. 

Abscess  of  the  Larynx  is  a  rare  affection  which  has  been  well  de- 
scribed by  Parry,  of  this  city,  and  by  Stephenson,  of  Edinburgh ;  the 
treatment  consists  in  making  an  early  incision,  and  preferably  in  the 
median  line  of  the  neck. 

Prolapse  of  the  Laryngeal  Sac,  causing  partial  occlusion  of  the 
glottis,  has  been  observed  by  Cohen,  of  this  city,  and  was  relieved  by  in- 
sufflation of  astringent  powders. 
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Tracheocele,  or  hernia  of  the  lining  membrane  of  the  trachea,  is  a  rare 
affection  which  has  recently  been  well  described  by  Devalz,  of  Bordeaux. 
It  appears  to  originate  from  violent  and  repeated  attacks  of  coughing,  and 
is  chieiiy  interesting  from  the  likelihood  of  its  being  mistaken  for  goitre  ; 
it  admits  of  no  treatment. 


Fig.  460. 


Tumors,  Warts,  or  Polypi  of  the  larynx  are  sometimes  met  with, 
belonging  usually  to  the  fibro-cellular,  papillary,  or  epitheliomatous  varieties 
of  tumor.  They  produce  hoarseness,  aphonia,  croupy  cough,  and  dyspnoea, 
the  difficulty  of  breathing  recurring  paroxysmall}^,  and  eventually  causing 
death  by  suifocation.  A  flapping  sound  may  often  be  heard  as  the  tumor 
moves  up  and  down  in  the  act  of  breathing,  and, 
by  the  use  of  the  laryngoscope,  the  size  and 
position  of  the  morbid  growth  maybe  sometimes 
accurately  determined. 

Treatment. — In  any  case  in  which  respiration 
is  or  has  been  at  any  previous  time  serioush'  em- 
barrassed, there  should  be  no  delay  in  opening 
the  trachea  and  inserting  a  tube;  for  experience 
shows  that  fatal  dyspnoea  may  in  such  a  case 
supervene  at  any  moment,  and,  besides,  a  pre- 
liminary tracheotomy  will  greatly  facilitate  any 
operation  for  the  removal  of  the  tumor.  Various 
plans  may  be  adopted  in  dealing  with  the  new 
growth  itself:  thus,  an  attempt  may  be  made  to 
extract  it  by  means  of  a  wire  snare  or  ecraseur 
(Fig.  461),  as  has  been  successfully  done  by 
Walker,  Gibb,  Johnson,  and  others;  or  delicate  laryngeal  forceps,  as  ad- 
vised by  Mackenzie,  may  be  used  to  twist  off  or  crush  the  tumor ;  or,  if 
too  firmly  attached,  this  may  be  cautiously  excised  with  the  kni  fe,  scissors, 
or  "  lat-yvgeal  guillotine,'^  or  may  be  severed  by  the  application  of  the 
galvanic  cautery;  simple  puncture  may  suffice  in  the  case  of  a  cystic 


Epithelioma  ot  larynx. 
(Ekichsen.) 


Fig.  461. 

r 

Gibb's  laryngeal  6craseur. 

growth,  while  in  other  instances  a  cure  may  perhaps  be  effected  by  the 
repeated  application  of  nitrate  of  silver  in  "^substance  or  solution.  '  The 
latter  mode  of  treatment  may  also  be  employed  to  prevent  repullulation  of 
the  tumor  after  extirpation.  In  all  of  these  methods,  the  application  of  the 
instrument  should  be  guided  by  the  use  of  th;^  laryngoscope.  Voltolini 
has  removed  soft  polypi  by  simply  swabbing  out  the  larynx  with  a  sponge 
attached  to  a  flexible  wire.  To  facilitate  treatment  by"^  any  of  the  above 
plans,  Eysell  suggests  that  the  tumor  should  be  pushed  upwards  by  means 
of  a  needle  introduced  from  below  in  the  median  line  of  the  trachea. 
Kossbach  introduces  a  delicate  knife  in  the  median  line  of  the  thyroid  car- 
tilage, and,  guiding  its  movements  by  the  aid  of  the  laryngoscope,  removes 
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the  growth  by  cutting  from  below.  To  render  the  larynx  less  sensitive' 
Tiirek  and  Schrotter  advise  the  successive  application  "of  chloroform  and 
of  a  saturated  solution  of  acetate  of  morphia.  Another  method  is  to  open 
the  crico-thyr«id  membrane  and  divide  the  thyroid  cartilage,  so  as  to  e.x- 
pose  the  interior  of  the  larynx  and  allow  free  excision  of  the  morbid  growth 
with  knife  or  scissors:  this  operation  appears  to  have  been  first  successfully 
performed  by  Ehrman,  and  has  since  been  repeated  by  Holthouse,  Holmes, 
Durham,  Buck,  Sands,  Cohen,  Czerny,  and  others.  "  Krishaber,  of  Paris' 
has  recently  recommended,  under  the  name  of  Eedricted  Thyroideal 
Laryngotovnj,  an  operation  in  which  the  thyroid  cartilage  alone  is  divided 
in  the  median  line,  this  incision  being  in  his"  opinion  ample  for  the  removal 
of  polypi  situated  in  the  ventricle  of  Morgagni;  the  vocal  cords  are  not 
interfered  with,  and  the  voice  is  consequently  uninjured  by  the  operation, 
which  is  in  this  respect  decidedly  preferable  to  that  of  Ehrman.  Finally, 
in  some  cases,  Malgaigne's  operation,  described  at  page  809,  under  the 
name  of  Suh-hyoidean  Pharyvgotomy  or  Langenbuch's  modification  in  which 
the  larynx  is  opened  below  the  epiglottis  (true  svb-hyoidean  laryngotomy), 
may  perhaps  be  preferred  to  any  other. 

Dr.  Sands  has  tal)ulated  50  cases  of  laryngeal  tumor  treated  by  opera- 
tion; in  11  the  growth  was  removed  by  external  incision,  and  in  9  of  these 
the  patients  recovered;  in  39  cases  the  tumor  was  removed  by  the  mouth, 
and  recovery  followed  in  38.  The  operation  was  performed  with  the  aid 
of  the  laryngoscope  in  34  cases.  Still  more  extended  statistics  have  been 
published  by  Mackenzie  and  Durham,  those  of  the  former  author  showing 
conclusively  that,  when  applicable,  laryyigoscoj^ic  treatment  is  much  pre- 
ferable to  the  operation  by  external  incision.  The  following  table  is  con- 
densed from  Durham's  article  in  JJoImes\s  System  of  Surgery,  and  from  a 
paper  by  the  same  writer  in  the  Medico- Chirurgica I  Transactions,  vol.  Iv. 


Operation. 

Whole 
number 
of  cases. 

Completely 
successful. 

Partially 
successful. 

Uusac- 
cessful. 

Died. 

Not 
termi- 
nated. 

Application  of  caustics,  etc. 

16 

12 

4 

Forceps  .... 

37 

33 

3 

"i 

Wire  snare  .... 

32 

28 

3 

1 

Galvanic  cautery 

5 

3 

2 

Excision  .... 

20 

14 

5 

1 

Puncture  .... 

4 

4 

Operation  by  external  section 

40 

22 

7 

7 

'2 

2 

Extirpation  of  the  Larynx,  or  Laryngectomy,  has  been  per- 
formed on  numerous  occasions,  usually  for  papilloma  or  some  form  of 
malignant  disease,  though  Heine  has  also  excised  the  anterior  portion  of 
the  larynx  for  chronic  thickening  of  the  cartilage.  Langenbeck  has  excised 
not  only  the  entire  larynx,  but  the  hyoid  bone,  and  portions  of  the  tongue, 
pharynx,  and  oesophagus;  Caselli  the  larynx,  pharynx,  and  base  of  the 
tongue  ;  and  Billroth  the  larynx,  pharynx,  and  thyroid  gland.  Unilateral 
laryngectomy ,  first  practised  by  Billroth  and  by  Gerster,  of  New  York,  is 
a  safer  operation,  and  should  be  preferred  whenever  the  di-sease  is  limited 
to  one  side  of  the  larynx.  The  most  complete  statistics  of  laryngectomy 
yet  pubbshed,  ai-e  those  collected  by  Dr.  Cohen,  and  the  results  of  the 
operation  may  be  seen  from  the  following  summary,  which  I  have  compiled 
from  his  elaborate  tables  in  the  fifth  volume  of  the  International  Encyclo- 
paedia of  Surgery: — 
52 
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Comiilete  Laryvgectomies. 
Recovered  .       .       .       .       .        .       .       .       .  .17 

Died  within  one  month  ....... 

Died  subsequently     .......  34 

Undetermined    ........       it  6 

Total   91 

Unilateral  Laryngectomies. 

Recovered  ..........  9 

Died   3 

Undetermined    .........  1 

Total   13 


An  additional,  successful  case  of  complete  laryngectomy  (the  first  in 
France)  has  lately  been  recorded  by  Labbe. 

With  reg-ard  to  the  indications  for  complete  laryngectomy,  Dr.  Cohen's 
conclusion  seems  to  me  to  be  well  founded :  that  while  the  operation  may 
be  justifiable  in  exceptional  cases,  in  which  the  disease  is  liiuited  in  extent, 
the  greatest  good  to  the  greatest  number  will  be  promoted  by,  as  a  rule, 
declining  attempts  at  extirpation,  and  being  content  with  tracheotomy  and 
other  palliative  measures. 

Tracheal  Tumors  may  be  most  safely  treated  by  opening  the  wind- 
pipe and  then  attacking  the  growth  with  scoop,  forceps,  or  finger-nail,  and 
subsequent  cauterization.  Tracheal  carcinoma  only  admits  of  palliative 
measures. 

Stricture  of  the  Trachea  has  already  been  referred  to  at  page  364. 


CHAPTEK  XXXIX. 


Fig.  462. 


DISEASES  OF  THE  BREAST. 

Hypertrophy  of  the  Breast  may  occur  during  the  early  months  of 
pregnancy  (when  it  may  disappear  spontane- 
ously after  confinement),  or  may  be  met  with  in 
young  girls,  originating  usually  at  the  period  of 
puberty,  and  increasing  until  the  bulk  and 
weight  of  the  enlarged  gland  prove  a  source  of 
great  inconvenience,  and  even  of  suffering. 
Labarraque  has  collected  32  cases  of  this  affec- 
tion, in  one  of  which  (Durston's)  the  enlarged 
breast  attained  the  enormous  weight  of  64 
pounds.  Both  mamma?  are  commonly  affected, 
though  not  to  the  same  extent.  The  treatment 
of  this  affection  is  usually  unsatisfactory. 
Local  applications  of  belladonna  and  iodine, 
with  compression,  may  be  tried,  while  atten- 
tion is  given  to  the  state  of  the  patient's  gene- 
ral health,  and  to  the  removal  of  any  uterine 
disorder  that  may  be  present.  As  a  last  re- 
siinpie  h vpeitropiiy  of  breasts-  sourcc,  cxcisiou  of  the  hypertrophicd  ma.ss  may 
(Bryant.)  be  employed,  but  the  operation  should  be  re- 
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served  for  extreme  cases.  Occasionally  the  removal  of  one  hvpertrophied 
breast  has  been  folloM^ed  by  vapid  diminution  in  the  size  of  the  other,  and 
by^pomplete  recovery  of  the  patient.  Hence,  though  both  mammae  be 
enlarged,  only  one  should  be  removed  at  first,  in  hope  that  the  other  may 
return  to  its  normal  condition.  The  enlargement  sometimes  disappears 
spontaneously  after  matrimony. 

Supernumerary  Nipples  or  Mammae  are  occasionally  met  with, 
usually  in  the  neighborhood  of  the  normal  organs,  but  sometimes  in  remote 
portions  of  the  body.  This  malformation  is,  according  to  Bruce,  most 
common  in  the  male  sex,  the  proportion  of  men  affected,  among  those  ex- 
amined, being  more  than  9  per  cent.,  and  of  women  less  than  5  per  cent. ; 
if  from  its  situation  the  superfluous  organ  cause  annoyance,  excision  may 
be  resorted  to. 

Galactocele  or  Milk-Tumor  consists  in  an  accumulation  of  milk, 
in  either  a  fluid  or  a  concrete  condition,  due  to  obstruction  of  one  or  more  of 
the  lactiferous  ducts,  from  inflammation,  or  from  the  presence  of  a  calca- 
reous nodule — the  latter  constituting  what  is  called  a  lacteal  or  mammary 
calculus.  The  quantity  of  milk  which  is  found  in  these  lacteal  tumors  is 
sometimes  enormous.  Birkett  quotes  from  Scarpa  the  case  of  a  woman 
aged  twenty,  in  whom,  two  months  after  delivery,  the  breast  was  thirty- 
four  inches  in  circumference,  and  rested  on  the  thigh.  The  introduction 
of  a  trocar  and  canula  allowed  the  evacuation  of  ten  pints  of  fluid,  which, 
by  chemical  examination,  Avas  shown  to  be  normal  human  milk.  Le  Gros 
Clark  has  recorded  a  remarkable  case  in  which  two  pints  of  milk  were 
found  in  a  large  cystic  adenocele. 

The  treatment  in  these  cases  consists  in  making  an  opening  into  the  tumor, 
this  being  probably  best  done,  as  advised  by  Cooper,  by  introducing  a  trocar 
and  canula,  obliquely  from  the  nipple  towards  the  seat  of  accumulation,  so 
as  to  leave  a  fistulous  passage  for  the  discharge  of  the  milk.  The  child 
should,  at  the  same  time,  be  weaned  (if  the  woman  is  suckling),  and  an 
attempt  should  be  made  to  arrest  the  secretion  by  the  local  use  of  bella- 
donna, the  internal  administration  of  iodide  of  potassium,  etc.  In  those 
cases  in  which  the  accumulated  milk  is  coagulated,  an  effort  should  be  made 
to  promote  absorption  by  gentle  friction  and  kneading  with  warm  olive  oil, 
or  some  other  unirritating  substance.  Should  these  means  fail,  the  tumor 
must  be  incised,  when  suppuration  and  subsequent  healing  will  follow. 
The  operation  should  not,  however,  be  performed  during  pregnancy,  lest 
abortion  follow,  an  event  which  did  occur,  and  with  a  fatal  result,  in  one 
of  the  cases  collected  by  Birkett.  The  treatment  of  lacteal  calculus,  which 
appears  to  be  the  result  of  calcareous  degeneration  in  the  seat  of  old  in- 
flammation, consists  in  excision. 

Fissures  and  Excoriations  of  the  Nipple  and  Areola  consti- 
tute the  aS'ection  commonly  known  as  tiore  or-  Cracked  Nipple,  and  are 
particularly  apt  to  be  met  with  in  the  early  periods  of  lactation,  and  after 
first  labors.  Beside  interfering  with  the  process  of  suckling,  on  account  of 
the  intense  pain  produced  by  putting  the  child  to  the  breast,  these  cracks 
or  fissures  are  apt,  if  neglected,  to  lead  to  acute  inflammation  of  the  nipple, 
if  not  of  the  mammary  gland  itself.  This  aff'ection  is  sometimes  traceable 
to  contact  of  the  delicate  skin  of  the  part  with  aphthous  ulcerations  in  the 
child's  mouth.  The  fissures,  if  deep,  sometimes  bleed,  and  the  blood,  being 
swallowed  bv  the  child  while  nursing,  may  be  subsequently  vomited.  I 
have  known"  a  child  only  a  few  weeks  old  to  be  dosed  with  styptics,  by 
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direction  of  the  practitioner  in  attendance,  in  order  to  check  supposed 
hiBmateniesis,  until  an  inspection  of  the  wet-nurse's  breast,  by  another 
physician  called  in  consultation,  revealed  the  source  of  the  vomited  bl#od 
in  a  fissured  state  of  the  nipple. 

The  treatment  of  cracked  nipple  consists  in  the  employment  of  frequent 
ablutions,  and  in  the  use  of  astriuo-ent  washes,  such  as  those  containing 
borax,  alumn,  tannin,  or  catechu,  with  emollient  ointments,  such  as  that  of 
oxide  of  zinc.  The  application  of  nitrate  of  silver,  in  substance  or  solution, 
to  the  bottom  of  the  crack,  is  an  efficient  but  very  painful  remedy.  Collo- 
dion, or  the  styptic  colloid  of  Prof.  Richardson,  is  useful  in  protecting  the 
part  from  irritation.  A  large  number  of  salves  and  ointments  of  different 
kinds  are  in  popular  use  in  the  treatment  of  excoriated  nipples,  but  are, 
with  few  exceptions,  more  often  injurious  than  otherwise.  The  compound 
resin  cerate  of  the  U.  S.  Pharmacopoeia  has,  under  the  name  of  Deshler's 
salve,  acquired  in  this  community  a  high  reputation  as  a  remedy  for  sore 
nipples.  Fleischman  speaks  very  favorably  of  a  preparation  containing 
lactate  of  zinc  with  glycerine  and  starch,  while  Charrier  highly  commends 
a  solution  of  picric  acid.  E.  T.  Blackwell  advises  equal  parts  of  glycerine 
and  calomel.  Whatever  substance  be  employed,  it  should,  for  obvious 
reasons,  be  carefully  washed  off  before  applying  the  child  to  the  breast. 

Nipple-shields,  of  lead  or  other  metal,  or  of  India-rubber,  are  recom- 
mended by  some  authors  as  a  means  of  protecting  the  part  during  the  act 
of  suckling.  I  should  add  that  Le  Diberder  advises  the  administration  of 
quinia  in  large  doses,  and  considers  local  treatment  of  secondary  importance. 

Abscess  of  the  Areola  is  to  be  treated  by  the  application  of  emollient 
poultices,  and  by  the  early  evacuation  of  the  contained  pus.  The  incision 
made  for  this  purpose  should  be  in  a  line  radiating  from  the  nipple  towaKls 


Fig.  463. 
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Paget's  disease  of  nipple.    (From  a  patient  in  the  University  Hospital.) 
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the  circumference  of  the  breast,  so  as  to  avoid  woundino-  any  of  the  milk- 
vessels — an  accident,  the  occurrence  of  which  might  lead  to  the  formation 
of  a  troublesome  fistula,  or  to  permanent  occlusion  of  the  duct. 

Condition  of  the  Areola  preceding  Mammary  Cancer  

Paget  has* recently  described  a  granular  state  of  the  ni})plc  aiul  areola,  in 
which  the  part  resembles  the  glans  penis  when  attacked  by  balanitis,  and 
which  he  has  observed  in  fifteen  cases,  in  each  of  which  cancer  attacked 
the  neighboring  mammary  gland  within  two  years.  Similar  cases  have 
l)een  since  recorded  by  other  surgeons,  including  Lawson,  H.  Morris, 
Manby,  C.  B.  Porter,  and  myself.  (Fig.  4()8.)  Should  such  a  condition  be 
recognized,  early  excision  would  be  indicated  as  a  prophylactic  measure. 

Mammitis  (3Iastitis,  Mazoitis,  Inflammation,  of  the  Breast,  Mam- 
mary Abscess,  Gathered  Breast). — Inflammation  of  the  breast  may  occur 
during  any  stage  of  lactation,  more  rarely  during  pregnancy,  or  even  at 
other  periods.  It  is,  perhaps,  most  common  a  few  days  after  delivery — 
when  it  occurs  as  an  exaggeration  of  the  natural  raptus,  or  determination 
towards  the  maramar}'  glands,  which  accompanies  the  establishment  of  the 
flow  of  milk — and  again  towards  the  end  of  lactation,  when,  the  functional 
activity  of  the  glands  being  exhausted,  these  organs  appear  to  resent  the 
eifort  to  force  a  continuance  of  the  secretory  act.  The  occurrence  of  this 
affection  is  often  traceable  to  exposure  to  cold,  to  injury  (as  from  sleeping 
with  the  distended  breast  compressed  between  the  arm  and  the  body),  to 
over-distention,  from  a  neglect  to  suckle  the  child  at  proper  intervals,  or 
to  the  irritation  produced  by  a  cracked  nipple. 

The  symptoms  of  mammitis  varj^  somewhat  according  to  the  seat  of  the 
inflammation,  whether  in  the  supra-mammary  or  submammary  areolar 
tissue,  or  in  the  structure  of  the  gland  itself.  In  supra-mammary  inflam- 
mation, the  symptoms  are  those  of  ordinary  i)hlegmonous  inflammation  in 
any  situation ;  the  affection  is  usually  circumscribed,  the  resulting  abscess 
rarely  (according  to  Birkett)  exceeding  one  or  two  inches  in  diameter. 
The  skin  over  the  seat  of  inflammation  is,  in  these  cases,  red  from  the  very 
beginning  of  the  affection,  the  redness  often  preceding  the  other  signs  of 
the  disease.  The  symptoms  of  submammary  inflammation  are  more 
obscure;  the  form  of  the  swelling  is,  however,  characteristic  in  these  cases, 
the  whole  breast  being  thrust  forwards,  and  assuming  a  conical  appearance. 
This  is  a  more  serious  affection  than  that  last  described,  suppuration  fol- 
lowing more  constantly,  and  the  abscess  sometimes  discharging  itself  by 
numerous  openings  around  the  circumference  of  the  gland.  In  inflamma- 
tion of  the  mammary  gland  itself,  one  or  several  lobes  may  be  involved, 
the  swelling  in  the  latter  case  sometimes  presenting  a  distinctly  lobulated 
appearance.  The  skin  over  the  inflamed  part  becomes  oedematous,  and, 
when  suppuration  is  impending,  assumes  a  dusky-red  and  polished  ap- 
pearance. 

Treatment. — The  constitutional  treatment  of  inflammation  of  the  breast 
consists  in  the  administration  of  mild  laxatives  and  anodyne  diaphoretics, 
during  the  early  stages  of  the  affection,  when  there  is  often  much  fever  and 
general  sympathetic'disturbance,  followed  by  tonics,  when  suppuration  has 
occurred."  The  patient's  diet  should  be  nutritious  and  abundant  throughout 
the  whole  course  of  the  affection,  and  malt  liquors,  or  even  more  powerful 
stimulants,  are  often  required  in  the  later  stages  of  the  disease.  An  almost 
infinite  variety  of  topical  remedies  has  been  recommended,  and  every  nurse 
and  neighbor  of  the  patient  is  usually  provided  with  at  least  one  infallible 
cure;  these  volunteered  prescriptions  are,  however,  more  often  adapted  to 


822 


DISEASES   OF   THE  BREAST. 


ajjgravate  than  to  alleviate  the  patient's  condition.  Leeches  are  advised 
by  many  authors,  but,  beside  debilitating-  the  patient  by  the  abstraction  of 
blood,  often  seem  to  hasten,  rather  than  to  prevent,  suppuration ;  if  employed 
at  all,  they  should  be  applied,  as  advised  by  Dewees,  below  rather  than 
immediately  over  the  affected  surface.  Rest  of  the  inflamed  org-an  is  of 
the  hig-hest  importance;  to  secure  this,  the  breast  should  be  supported  in  a 
sling-,  or  in  an  elastic  suspensory  bandage  (such  as  is  in  this  city  made  for 
the  purpose),  and  the  arm  should  be  kept  to  the  side,  so  as  to  prevent  motion 
of  the  pectoral  muscle.  The  application  of  cataplasms,  or  of  warm  emol- 
lient fomentations,  is  commonly  both  more  soothing-  to  the  patient  and 
more  efficient  than  the  use  of  evaporating  lotions.  Gentle  and  methodical 
friction  with  warm  olive  oil  and  laudanum,  when  it  can  be  borne,  is  a 
valuable  adjuvant  to  the  other  remedies  emplo^^ed.  Belladonna  plasters 
are  used  by  many  surgeons,  and  are  supposed  to  arrest  the  flow  of  milk; 
they  have,  in  my  own  experience,  rarely  been  of  much  service.  Dr.  Dugas, 
of  Georgia,  recommends  methodical  pressure  with  a  bandage. 

As  long  as  there  is  a  prospect  of  obtaining-  resolution,  the  breast  should 
be  kept  constantly  exhausted,  either  by  suckling,  or,  if  this  give  too  much 
pain,  by  the  use  of  a  breast-pump.  When  suppuration  has  occurred,  the 
child  should,  I  think,  as  a  rule,  be  weaned;  few  women  can,  without  injury, 
sustain  the  drain  of  a  mammai\y  abscess  superadded  to  that  of  lactation, 
while  the  milk  furnished  under  these  circumstances  is  necessarily  unsuited 
for  a  child's  nutriment. 

When  an  abscess  has  formed,  the  use  of  poultices  should  be  continued, 
and  as  soon  as  decided  fluctuation  is  manifested,  a  free  incision  should  be 
made,  in  a  line  radiating  from  the  nipple  to  the  periphery  of  the  breast.  In 

Fig.  464. 


Modeof  supportiug  the  breast  by  strapping.  (DRUiTr.) 


most  instances,  the  exact  spot  at  which  the  opening  should  be  made  will  be 
indicated  by  the  occurrence  of  pointing,  but  should  this  indication  not  be 
present — as  will  often  be  the  case  if  the  abscess  originate  in  the  submam- 
mary region— the  incision  should  be  made  where  fluctuation  is  most  dis- 
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tinct,  and,  if  possible,  preferably  I  think  at  the  upper  part  of  the  breast; 
this  advice  is  contrary  to  that  usually  given,  an  opening  in  the  most 
depending  situation  being  commonly  recommended;  bat  the  advantage  of 
the  superior  incision  is  that,  in  the  after-dressings,  it  allows  the  walls  of 
the  abscess  to  be  more  closely  brought  together  by  strapping. 

As  prolonged  suppuration  is  undesirable,  poulticing  should  be  discon- 
tinued a  few  days  after  the  opening  of  the  abscess,  and  a  piece  of  oiled 
lint,  or  a  little  simple  cerate,  laid  over  the  wound.  The  breast  should  then 
be  carefully  strapped  (Fig.  464),  strips  of  adhesive  plaster  being  applied 
in  an  imbricated  manner,  so  as  to  firmly  support  and  gently  compress  the 
whole  organ.  In  some  instances,  particularly  if  the  case  have  been  ne- 
glected in  its  early  stages,  several  openings  form,  which  may  persist  and 
degenerate  into  troublesome  sinuses;  these  may  usually  be  induced  to  heal 
by  careful  strapping,  and  by  the  use  of  stimulating  or  astringent  injec- 
tions— tonics  and  concentrated  food  being  at  the  same  time  freely  admin- 
istered— and  if  these  means  fail,  the  establishment  of  a  seton  (as  I'ecom- 
mended  by  Dr.  Physick)  should  be  tried,  before  resorting  to  the  extreme 
measure  of  laying  open  the  sinuses  with  the  knife. 

Chronic  or  Cold  Abscess  of  the  Breast  is  to  be  treated  by 
making  an  openinti"  in  a  convenient  situation,  and,  if  necessary,  introduc- 
ing a  drainage-tube,  the  breast  being  supported  by  strapping,  while  the 
general  condition  of  the  patient  is  improved  by  the  administration  of  tonics 
and  nutritious  food.  The  arm  should  be  kept  to  the  side  and  supported  in 
a  sling. 

Encysted  Abscess  is  chiefly  interesting  on  account  of  its  having 
been  frequently  mistaken  for  solid  tumor,  and  excision  of  the  breast  hav- 
ing, as  a  consequence,  been  unnecessarily  performed.  The  diagnosis  may 
be  made  by  observing  that  abscess  almost  invariablv  originates  during 
the  pregnant  or  puerperal  state,  is  not  distinctly  circumscribed,  nor  freely 
movable,  is  accompanied  with  subcutaneous  oedema,  and  is  commonly 
elastic,  if  not  positively  fluctuating.  The  exploring  needle  may  be  used 
in  any  case  of  doubt,  and  should  always  be  employed  before  resorting  to 
excision.  The  treatment  of  encysted  abscess  consists  in  the  evacuation  of 
the  contained  pus,  and  the  subsequent  formation  of  a  seton  or  the  use  of 
stimulating  injections,  to  promote  the  healing  of  the  cavity.  External  sup- 
port should  at  the  same  time  be  afforded  by  strapping.  The  induration  in 
these  cases  may  persist  for  a  very  long  period. 

Neuralgia  of  the  Breast  This  is  a  distressing  affection  which  may 

occur  in  connection  with  small  glandular  or  other  mammary  tumors,  or 
may  exist  independently  of  any  discoverable  local  lesion.  It  is,  according 
to  Erichsen,  commonly  associated  with  uterine  derangement.  The  treat- 
ment is  that  of  neuralgia  in  general ;  tonics,  such  as  iron  and  the  vale- 
rianate of  zinc,  are  usually  indicated,  and,  as  topical  remedies,  plasters  of 
belladonna  or  opium  will  often  be  found  serviceable.  If  the  neuralgic  con- 
dition be  dependent  upon  uterine  irritation,  this  must  of  course  receive 
due  attention. 

Tumors  of  the  Breast. 

The  female  breast  is  very  frequently  the  seat  of  tumors,  the  chief  forms 
of  morbid  growth  of  a  non-malir/nant  character  met  with  in  this  situation 
being  the  cystic  (simple  or  proliferous)  and  the  glandular,  though  fibrous 
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sarcomatous,  cartilaginous,  and  osseous  tumors  are  lilvowise  occasionally- 
found  in  the  breast,  as  are  also  true  hydatids,  scrofulous  and  tuberculous 
deposits,  etc.  Of  the  malignant  growths,  scirrhus  is  by  far  the  most  fre- 
quent, encephaloid  coming  next,  and  colloid  and  melanoid  cancer  being 
comparatively  rare. 

Cystic  Tumors  of  the  Breast.  1.  Simple  Gi/sts. — These  are  com- 
monly single  or  unilocular,  although  multiple  or  multilocular  cysts  are  also 
found  in  the  breast.  The  most  common  variety^  is  the  serous  cyst,  but 
oily  cysts  are  also  sometimes  met  with  in  the  mammary  region.  The 
l)athology  and  general  characters  of  these  growths  have  already  been  con- 
sidered (pp.  496,  497),  and  it  merely  remains  to  be  stated  that  they  com- 
monly occur  in  young  and  otherwise  healthy  persons,  increase  very  slowly 
in  size,  are  rarely  painful  (except  perhaps  at  the  period  of  the  menses), 
have  .a  globular  appearance,  and  an  elastic  or  even  fluctuating  feel,  are 
movable,  occupy  usually  a  limited  portion  of  the  breast,  do  not  implicate 
the  neighboring  hnnphatic  glands,  and  are  rarely  attended  with  retraction 
of  the  nipple,  or  discoloration  of  the  superjacent  skin.  If,  however,  a 
unilocular  cyst  be  very  large,  and  the  skin  over  it  thin  and  tense,  the  hue 
of  the  contained  fluid  may  be  apparent  through  the  integument,  or  the 
tumor  itself  may  be  translucent,  the  affection  being  then  sometimes  desig- 
nated as  Hydrocele  of  the  Breast.  If,  as  sometimes  happens,  the  cyst 
communicate  with  a  milk  duct,  pressure  may  cause  a  small  quantity  of 
fluid  to  exude  from  the  nipple. 

Diagnosis. — The  diagnosis  of  simple  mammary  cysts,  if  superficial,  is 
attended  with  little  or  no  difficulty,  but  if  deep-seated  these  growths  may 
be  readily  mistaken  for  cancer.  Hence,  in  any  case  of  doubt,  the  surgeon 
should  not  neglect  the  use  of  the  exploring  needle. 

Treatment. — If  the  cyst  be  single  or  unilocular ,  a  cure  may  sometimes 
be  effected  by  the  application  of  stimulating  embrocations,  such  as  the 
tincture  of  camphor  with  lead-water,  or  the  tincture  of  iodine.  Should 
these  means  fail,  the  cyst  may  be  punctured  and  a  seton  established,  or 
stimulating  injections,  with  pressure,  may  be  employed,  so  as  to  induce 
adhesion  of  the  cyst  walls;  or  a  free  incision  may  be  made,  and  the  cavity 

Fig.  465. 


Bi-odie's  sero-cystic  sarcoma.  (Dul'itt.) 


stuffed  with  lint,  so  as  to  convert  the  cyst  into  an  abscess.  Finally,  if  the 
cyst  wall  be  thick,  the  whole  tumor  may  be  dissected  out,  the  mammary 
gland  itself  being  allowed  to  remain.  In  cases  of  multiple  or  of  multilocu- 
lar cysts,  excision  is  the  only  mode  of  treatment  to  be  recommended ;  and 
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it  may  even  be  proper,  in  some  casi?s,  to  remove  the  whole  gland,  so  as  to 
insure  thorough  extirpation. 

2.  Proliferous  Cysts  with  Vascular  I ntra-cystic  Growths. — The  breast 
is  the  favorite  seat  of  this  variety  of  cyst,  which  constitutes  the  Sero-cystic 
Sarcoma  of  Sir  Benjamin  C.  Brodie  (Fig.  465).  Its  pathology,  mode  of 
growth,  and  symptoms,  and  the  means  by  which  it  may  be  diagnosticated 
from  a  cancerous  growth,  have  already  been  sufficiently  referred  to  (page 
498).  The  only  treatment  likely  to  result  in  a  permanent  cure  is  complete 
excision  of  the  aftected  breast. 

Glandular  Tumor  of  the  Breast  (Adenoid  Tumor,  Adenocele, 
Chronic  Mammary  Tumor). — This  affection  appears  sometimes  to  origi- 
nate as  a  proliferous  cyst,  the  intra-cystic  growth  gradually  encroaching 
upon  and  filling  the  cavity  of  the  cyst,  which  is  thus  converted  into  a  solid 
tumor.  The  glandular  tumor  usually  occurs  in  young  women,  and  often 
accompanies  irritation  or  other  derangement  of  the  reproductive  organs.  It 
is  usually  of  slow  growth  (occasionally,  however,  increasing  very  rapidly), 
commonly  painless,  except,  perhaps,  at  the  menstrual  periods,  movable, 
circumscribed,  and  with  a  curved  outline;  it  is  somewhat  nodulated,  and 
does  not  implicate  the  neighboring  lymphatic  glands.  Though  often 
apparently  isolated  and  unattached,  this  form  of  tumor  is,  according  to 
Birkett,  invariably  connected  with  the  tissue  of  the  mammary  gland — 
sometimes  by  a  narrow  peduncle — and  is  inclosed  within  the  fascia  of  that 
organ.  A  section  of  the  growth  presents  a  somewhat  granular  appearance, 
and  is  at  first  of  a  bluish-white  color,  becoming,  by  exposure  to  the  air, 
pinkish,  and  finally  quite  red.  A  viscid,  glairy,  synovia-like  fluid  may  be 
sometimes  expressed  from  the  cut  surface  of  the  tumor,  but  is  very  differ- 
ent in  character  from  the  "cancer-juice"  of  scirrhus.  By  microscopic  ex- 
amination, the  chronic  mammary  tumor  is  found  to  consist  of  gland-struc- 
ture in  various  stages  of  development,  surrounded  by  an  investment  of 
areolar  tissue  which  divides  the  growth  into  minute  lobules  (see  Fig. 
232);  the  CcTecal  terminations  of  the  gland-tubes  contain  epithelial  scales. 
According  to  Ranvier,  Yirchow,  and  other  modern  pathologists,  these 
growths  are  really  fibrous,  sai'comatous,  or  myxomatous  tumors,  in  which 
the  presence  of  hypertrophied  gland-structure  is  a  mere  secondary  phe- 
nomenon. These  tumors  frequently  contain  cysts,  and  sometimes  attain 
to  a  very  large  size ;  as  in  a  case  reported  by  Le  Gros  Clark,  in  which  an 
adenocele  weighing  in  all  eleven  pounds  contained  in  a  cyst  no  less  than 
two  pints  of  milk. 

Treatment. — These  growths  sometimes  cause  little  or  no  inconvenience, 
and  remain  without  change  for  many  years ;  this  circumstance,  together 
with  the  fact  that  their  removal  has  sometimes  been  followed  by  a  develop- 
ment of  cancer  in  situ,  should  make  the  surgeon  hesitate  to  recommend 
excision  in  any  case  in  which  the  tumor  is  indolent  and  not  increasing. 
Under  such  circumstances,  the  treatment  should  consist  simply  in  the 
adoption  of  measures  to  improve  the  general  health,  with  the  application 
i)f  sorbefacients  and  compression.  Should,  however,  the  tumor  assume  a 
rapid  growth,  or  should  its  presence  be  the  source  of  anxiet}^  to  the  patient, 
excision  may  be  practised,  and  usually  with  excellent  results.  In  such  a 
case,  it  will  commonly  be  sufficient  to  remove  the  tumor  itself,  with  that 
lobe  of  the  gland  to  which  it  is  attached. 

Painful  Mammary  Tumors  {Irritable  Tumor  of  the  Breast). — 
Two  varieties  of  tumor  are  embraced  under  this  name,  one  of  an  adenoid 
or  glandular  character,  and  the  other  a  true  "painful  subcutaneous  tuber- 
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cle"  (see  page  511).  The  treatment  consists  in  the  administration  of 
tonics,  with  compression,  and  the  local  use  of  anodynes — or  in  excision, 
which  may  be  confidently  expected  to  give  permanent  relief. 

Sarcomata  of  the  Breast  are  chiefly  of  the  round-celled  or  spindle- 
celled  (fibro-plastic)  variety,  though  myeloid  ( .;iant-celled)  growths  are 

also  occasionally  met  with  in  this  local- 
ity. Mammary  sarcomata  often  contain 
cysts,  and  are  sometimes  indistinguisha- 
ble from  encephaloid  growths  without 
microscopic  examination.  The  treat- 
ment consists  in  excision,  but  the 
growth  is  apt  to  recur. 


Fig.  466. 


Mammary  saixoma  witli  large  cysts;  the 
tumor  weighed  over  six  pounds.  (From  a 
patient  in  the  Episcopal  Hospital.) 


Cancer  of  the   Breast — The 

breast'  is  the  favorite  seat  of  Scirrhus, 
which  is  also  the  most  frequent  form 
in  which  cancer  occurs  in  this  locality. 
Atrophic  Scir7^hus  is  a  term  used  by 
Collis,  and  some  other  writers,  for  those 
forms  of  scirrhous  cancer  which  reduce 
the  organ  in  which  they  are  seated 
below  the  normal  size,  while  the  term 
Lardaceous  Scirrhus  is  used  to  desig- 
nate those  tumors  in  which,  along  with 
the  cancer  cells,  there  is  also  a  deposit 
of  a  large  quantity  of  fat — the  name 
aptly  indicating  the  brawny  feel  and  appearance  (like  that  of  a  hog's  skin) 
which  is  observed  in  these  cases.  The  lardaceous  cancer  must  not  be  con- 
founded with  the  cancer  "  e/i  cuirasse^^  (p.  521),  which  commonly  runs  a 
course  as  chronic  as  that  of  the  other  is  acute. 

Encephaloid  of  the  breast  is  a  much  rarer  affection  than  scirrhus,  the 
proportionate  number  of  cases  being  variously  estimated,  by  different  wri- 
ters, as  from  one-twentieth  to  one-fifth.  In  some  cases,  the  tumor  appears, 
microscopically,  to  occupy  an  intermediate  position  between  scirrhus  and 
encephaloid,  and  to  such  growths  the  terms  Acute  Scirrhus  and  Firm 
Medullari/  Cancer  have  been  applied.  Melanoid  and  Colloid  Cancer  are 
also  occasionally,  but  very  rarely,  found  in  the  breast.  Many  cases  which 
would  formerly  have  been  considered  examples  of  encephaloid  cancer  of 
the  breast,  are  classed  by  modern  pathologists  as  cases  of  round-celled  or 
spindle-celled  sarcoma.  They  are  clinically  quite  as  malignant  as  true 
cancers. 

Diagnosis. — The  structure  and  microscopic  appearance  of  these  various 
forms  of  cancer,  as  well  as  their  course  and  sj'mptoms,  have  already  been 
sufficiently  described  in  Chapter  XX YI.,  and  I  shall,  therefore,  in  this 
place  merely  recapitulate  those  points  which  may  serve  to  aid  in  the  diag- 
nosis between  sci7'rhi(s  and  noii-malignant  solid  mammary  tumors ;  en- 
cephaloid  is  not  likely  to  be  confounded  with  any  other  tumor,  except 
certain  varieties  of  sarcoma  which,  clinically,  are  equally  malignant. 


'  According  to  Torok  and  Wittleshofer,  the  right  breast  is  somewhat  oftener  affected 
than  the  left. 
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Non  -  malignant  Tumors  are  somewhat 
nodulated,  not  very  hard,  occasionally 
partially  elastic,  movable,  and  non-ad- 
herent. 


They  are  covered  with  healthy  skin, 
except  in  the  ulcerative  stages  of  the  sar- 
comata, and  the  s*kin  even  then  does  not 
appear  infiltrated,  as  in  the  case  of  scir- 
rhus. 

The  nipple  is  rarely  retracted,  and  the 
superficial  veins  are  not  markedly  dilated. 
There  is  seldom  much  pain,  except  in  the 
case  of  the  "irritable  tumor,"  and  then 
continuous,  and  of  a  neuralgic  character. 

The  neighboring  lymphatic  glands  are 
not  involved  ;  there  is  no  tendency  to 
multiplication  in  internal  organs,  and, 
therefore,  no  cachexia ;  and  the  tumor, 
which  grows  slowly,  rarely  recurs  it  it 
have  been  thoroughly  excised.  (Sarco- 
mata, however,  grow  rapidly  and  are  very 
apt  to  recur.) 

Non-malignant  mammary  tumors  may 
occur  at  any  age,  but  are  most  common 
in  women  less  than  forty  years  old. 


SciriJins,  on  the  other  hand,  originating 
as  a  small  nodule,  is  from  the  first  of  a 
stony  hardness,  and  soon  becomes  fixed 
and  adherent  to  subjacent  tissues,  being 
evidently  infiltrated'  among  the  structures 
in  which  it  is  developed. 

The  skin  becomes  widely  involved,  hav- 
ing a  peculiar  pitted  or  dimpled  appear- 
ance, from  the  shortening  of  various  sub- 
cutaneous fibres.  In  an  extreme  degree, 
this  pitting  gives  the  whole  breast  a 
brawny  or  lardaceous  appearance. 

Tiie  nipple  is  commonly  retracted,  and 
the  superficial  veins  dilated.  The  pain  is 
severe,  but  not  continuous,  of  a  lancinating 
or  "electric"  character. 

The  neighboring  lymphatic  glands,  par- 
ticularly those  in  the  axilla  and  above  the 
clavicle,  become  involved  in  the  disease, 
which  is  often  attended  by  a  marked  state 
of  cachexia.  The  tumor  usually  grows 
pretty  rapidly,  is  attended  with  ulcera- 
tion often  of  a  peculiar  character  (p.  484), 
and  frequently  recurs  after  apparently 
thorough  removal. 

Scirrhus  is  seldom  met  with  in  persons 
under  forty  years  of  age. 


Prognosis. — The  prognosis  of  cancer  of  the  breast  is,  of  course,  unfavor- 
able. The  most  rapidly  fatal  cases  are  those  of  encephaloid,  and  of  larda- 
ceous scirrhus,  and  the  least  so,  those  which  assume  the  atrophic  form. 
The  latter  are  chiefly  met  with  among  old  persons,  and,  the  course  of  the 
disease  being  chronic,  death  may  ensue  from  some  other  cause.  In  the 
cuirass-like  form  of  the  affection,  again,  life  is  often  prolonged  for  a  con- 
siderable period ;  in  these  cases  the  virulence  of  the  disease  appears  to  be 
expended  mainly  upon  the  skin,  the  lymphatic  glands  and  internal  organs 
not  being  implicated  until  at  a  comparatively  late  stage.  Thickening  and 
tenderness  of  the  periosteum  in  the  upper  portion  of  the  humerus  of  the 
side  affected  has  been  observed  by  Snow,  and  is  by  him  supposed  to  indi- 
cate implication  of  the  medulla — of  course  an  unfavorable  symptom. 

Treatment. — The  only  treatment  which  offers  any  prospect  of  permanent 
benefit,  in  cases  of  mammary  cancer,  is  e.xcision  of  the  tumor,  together  with 
the  whole  mammary  gland— though,  as  palliative  measures,  compression 
and  the  application  of  cold  may  occasionally  be  of  service  (see  page  528). 
If  the  tumor,  though  in  the  region  of  the  breast,  do  not  appear  to  involve 
the  mammary  gland,  it  will  usually  be  sufficient  to  remove  that  portion  of 
this  organ  which  is  nearest  the  cancerous  mass — unless  the  tumor  be  below 
or  on  the  sternal  side  of  the  gland,  when,  as  the  latter  becomes  infiltrated 
at  an  early  period,  total  excision  should  be  practised. 

Operative  measures  are  not,  however,  to  be  indiscriminately  resorted  to 
in  every  instance.  Certain  cases  are  totally  unsuited  for  excision: — such 
are  those  in  which  there  are  multiple  tumors  ;  in  which  there  is  extensive 
implication  of  the  lymphatic  glands,  particularly  of  those  above  the  clavi- 
cle ;  in  which  the  disease  appears  to  have  involved  internal  organs ;  in 
which  there  is  wide-spread  ulceration  ;  or  in  which  the  whole  integument 

1  A  remarkable  case  of  capsulated  scirrhus  has,  however,  been  recently  recorded 
by  Cullingworth,  of  Manchester. 
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of  the  breast  is  brawn v  and  lardaceous.  The  presence  of  any  of  these 
conditions  would  forbid'the  hope  of  bein;?  able  to  effect  thorou<rh  extirpa- 
tion, and  would  therefore  render  operative  interference  improper.  Nor, 
again,  would  excision  be,  as  a  rule,  advisable,  in  a  case  of  atrophic  or 
cuirass-like  cancer,  occurring-  in  an  old  person,  nor  in  any  case  in  which, 
from  the  general  condition  of  the  patient,  or  from  other  circumstances,  the 
operation  would  probably  be  in  itself  attended  with  unusual  risk.  Ex- 
cluding all  these  cases,  however,  there  remain  a  large  number — probably  a 

majority  in  which  early  excision  is  highly  desirable,  and  in  which  the 

surgeon  should  urge  its  performance.  The  reasons  upon  which  this  advice 
is  grounded  have  already  been  given  (page  529).  Slight  brawniness  of 
the' integument,  limited  ulceration,  moderate  adhesion  to  subjacent  struc- 
tures, or  even  slight  lymphatic  implication,  though  unfavorable  circum- 
stances, do  not  necessarilv  contra-indicate  the  operation.  While  no  rule 
of  universal  application  can  be  laid  down  upon  this  subject,  the  surgeon 
will  not,  I  think,  have  cause  to  regret  his  decision,  who  operates  in  those 
cases  (and  those  only)  in  which  it  appears  practicable  to  safely  extirpate 
the  entire  mass  of  disease.  When  excision  is  to  be  done  at  all,  it  should 
be  done  as  soon  as  the  nature  of  the  case  has  been  ascertained,  there  being 
no  advantage  to  be  gained  by  delay.  Caustics  may  be  employed  in  some 
rare  cases  to  which  the  knife  may  be  deemed  inapplicable  (see  page  528). 
Recurrent  growths  should  be  removed  as  soon  as  detected,  with  the  same 
limitations  as  in  the  case  of  the  primary  tumor. 

Excision  of  the  Mammary  Gland — The  operation  is  thus  per- 
formed: The  patient,  being  in  the  recumbent  posture,  is  thoroughly  ether- 
ized, and  her  clothing  so  arranged  as  fairly  to  expose  the  breast  and  upper 
extremity.  The  arm  is  then  held  out  of  the  way  by  an  assistant,  in  such 
a  manner  as  to  render  tense  the  fibres  of  the  pectoral  muscle.  If  the  tumor 
be  non-malignant  and  of  moderate  size,  a  single  incision  will  suffice;  this 
may  be  a  simple  oblique  cut  in  the  direction  of  the  muscular  fibres;  or,  if 
more  room  be  required,  may  be  made  in  the  form  of  a  double  curve,  or  S- 
In  the  removal  of  malignant  growths,  however,  the  affected  portion  of  in- 
tegument must  itself  be  excised  ;  and  here  two  semilunar  incisions  may  be 
employed,  one  below  and  the  other  above  the  nipple,  which  is  included 
between  them,  or  a  double  S  incision  (Fig.  257),  or,  if  the  tumor  be  very 
large,  an  oblique  incision  over  its  upper  part,  and  two  shorter  longitudinal 
incisi'ops  meeting  below  the  nipple,  which  is  thus  removed  with  a  triangular 
portion  of  the  skin.  In  other  cases,  again,  the  surgeon  may  prefer  a  cir- 
cular or  an  oval  incision  around  the  nipple,  as  advised  by  the  late  Mr. 
CoUis,  of  Dublin.  The  particular  line  of  incision  is  a  matter  of  but  small 
importance,  provided  that  care  be  taken  to  remove  every  part  of  the  integu- 
ment which  appears  adherent  or  infiltrated.  Having  completed  his  external 
incisions,  the  surgeon  dissects  rapidly  down  to  the  pectoral  muscle,  and 
turns  up  the  edge  of  the  mammary  gland  (Fig.  467),  which  may  then  often 
be  separated  by  the  fingers,  aided  by  a  few  strokes  of  the  knife.  In  other 
cases,  a  portion  of  the  pectoralis  itself  may  require  removal,  and  I  have 
often  been  obliged  to  carry  the  dissection  so  deep  as  to  expose  even  the 
surface  of  the  ribs  and  the  intercostal  muscles. 

When,  by  careful  examination  of  both  tumor  and  wound,  the  surgeon 
has  satisfied  himself  that  all  the  diseased  structure  has  been  removed,  atten- 
tion should  be  directed  to  the  st-ite  of  the  axillary  glands.  It  may  happen 
that  a  single  gland  is  enlarged,  but  not  markedly  indurated,  and  that  it  is 
so,  apparently,  as  the  result  of  transmitted  irritation,  rather  than  from  being 
itself  carcinomatous.    Under  such  circumstances,  the  axilla  should  not  be 
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interfered  with,  tiie  <i:land  beino;  watched,  however,  and,  if  necessary,  sub- 
sequently removed  by  a  separate  operation.  If  the  axillary  glands  are 
evidently  involved  in  the  disease,  though  not  so  extensively  implicated  as 
to  forbid  operative  treatment  altogether,  it  is  usually  advised  that  they 


Fig.  4G7 . 


Excisioa  of  the  breast.  (Ferousson.) 


should  be  removed,  the  upper  extremity  of  the  incision  being  extended  as 
far  as  necessary  for  this  purpose.  This  is  the  course  which  I  have  myself 
always  pursued,  and  it  is,  as  mentioned,  in  accordance  with  the  teachings 
of  most  authors.  It  is  but  right  to  add,  however,  that  the  late  Mr.  Collis 
(for  whose  opinion  I  have  the  highest  respect)  deprecated  incisions  into  the 
axilla  in  almost  all  cases,  believing  that  such  incisions  were  apt  to  be 
followed  by  the  development  of  lardaceous  cancer  of  the  arm  and  side,  and 
that  they  were  likely  to  hasten  the  death  of  the  patient.  When  axillary 
glands  are  to  be  removed,  they  should  as  far  as  possible  be  emicleated  with 
the  fingers  and  handle  of  the  scalpel,  rather  than  excised — the  use  of  the 
edge  or  point  of  the  knife  being,  in  the  deep  portions  of  the  axilla,  attended 
with  considerable  risk.  If  the  implicated  glands  should  unfortunately  be 
so  deeply  attached  as  not  to  admit  of  complete  removal,  the  best  that  can 
be  done  is  to  draw  down  the  mass  and  throw  a  strong  ligature  around  its 
base,  cutting  off  the  part  below  the  seat  of  strangulation,  in  hope  that  the 
remainder  may  be  destroyed  by  sloughing. 

The  wound  left  by  the  operation  of  excision  of  the  breast  should  be 
simply  dressed.  A  few  ligatures  only  are  commonly  required;  the  lips  of 
the  wound  are  brought  together  with  sutures,  a  drainage  tube  being  fi.xed 
at  either  end,  and  a  piece  of  oiled  lint,  covered  with  oiled  silk,  is  then 
applied,  and  is  held  in  place  with  strips  of  plaster  or  a  light  bandage. 
The  arm  should  be  laid  across  the  chest,  so  as  to  relax  the  parts,  and  thus 
facilitate  union,  but  should  not  be  closely  confined.  The  mortality  from 
the  operation  is  small,  in  view  of  the  extent  of  the  wound,  being,  even  in 
hospital  practice,  less  than  ten  percent.  Of  141  cases  of  mammary  cancer 
operated  on  by  Syme,  only  10  terminated  fatally,  while  the  result  in  55 
excisions  of  the  breast  for  non-malignant  tumons  was  uniformly  successful. 
The  chief  risks  are  from  the  development  of  erysipelas  or  pyaemia.  Dr.  B. 
W.  Richardson  has  excised  the  breast  with  scissors,  the  parts  being  pre- 
viously rendered  insensible  by  using  the  ether  spray,  and  the  same  plan 
has  been  since  successfullj^  adopted  by  Mr.  Thomas  Moore. 

Dr.  T.  G.  Thomas  has  suggested  an  ingenious  mode  of  removing  non- 
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malignant  mammary  tumors  without  the  production  of  deformity.  He 
makes  a  curved  incision  immediately  beloiv  the  breast,  turns  up  the  gland, 
and  enucleates  the  morbid  growth  from  beneath.  The  gland  is  then  replaced, 
and  the  resulting  cicatrix  is  entirely  hidden  from  view. 

The  Mammary  Gland  in  the  Male  may  occasionally  be  the  seat 
of  disease ;  thus  it  has  been  found  hypertrophied,  and  has  been  known  to 
furnish  a  secretion  of  milk,  while  it  is  sometimes  the  seat  of  cystic  or 
adenoid  growths,  or  of  cancer.  Wagstafl'e  has  collected  71  cases  of  the 
latter  form  of  disease  occurring  in  this  situation.  The  treatment  is  the 
same  as  for  similar  affections  in  the  female.  I  have  myself  been  called 
upon  to  excise  the  male  breast  in  three  cases. 


CHAPTER  XL. 

HERNIA. 

The  term  Hernia  signifies  a  protrusion  of  any  portion  of  the  viscera 
through  an  abnormal  opening  in  the  walls  of  the  cavity  within  which  the 
protruded  part  is  naturally  contained.  A  protrusion  through  a  normal 
aperture  is  not  a  hernia ;  thus  the  term  is  never  applied  to  a  protrusion  of 
the  boM^el  through  the  anus,  or  of  the  womb  through  the  vulva.  Hernise 
of  the  brain  and  of  the  thoracic  viscera  have  alreadj^  been  considered  in 
previous  portions  of  the  volume;  and  the  subject  for  discussion  in  this 
place  is  therefore  limited  to  Abdominal  Hernia,  or,  as  it  is  familiarly 
called,  Rupture. 

Any  part  of  the  abdominal  parietes  may  give  passage  to  a  hernia,  but 
rupture  is  most  likely  to  occur  where  the  muscular  and  tendinous  struc- 
tures are  coniparatively  weak,  as  where  the  spermatic  cord  or  round  liga- 
ment issues  from  the  abdomen,  where  the  lemoral  vessels  pass  into  the 
thigh,  or  at  the  umbilicus. 

Causes  of  Hernia. 

The  Predisposing  Causes  of  rupture  may  be  divided  into  such  as  pertain 
to  the  general  condition  of  the  patient,  as  age,  sex,  etc.,  and  such  as  pertain 
to  the  local  condition  of  the  part  in  which  hernia  subsequently  occurs ;  the 
latter  are  called  by  Birkett  the  Inciting  Causes.  The  Immediate  or  Ex- 
citing Cause  of  rupture,  when  any  such  can  be  alleged,  is  usually  some 
violent  exertion,  as  in  lifting,  coughing,  or  straining. 

General  Predisposing  Causes.  1.  Age. — The  majority  of  cases  of 
hernia  are  developed  in  infancy,  or  early  adult  life;  more,  that  is,  before 
the  age  of  thirty-five  jeavs  than  afterwards.  This  statement  is  contrary 
to  the  ordinarily  received  doctrine,  but  has  been  clearly  established  by  the 
researches  of  Mr.  Kingdon  (of  the  City  of  London  Truss  Society),  Mr. 
Birkett,  and  Mr.  Croft.  As,  however,  the  number  of  infants  and  young 
persons  in  every  community  is  much  larger  than  that  of  adults,  the  rela- 
tive frequency  of  hernia  is  greater  as  old  age  approaches.  Thus  advancing 
age  may  be  considered  a  predisposing  cause  of  hernia. 

2.  Sex. — The  male  sex  is  unquestionably  more  predisposed  to  the  oc- 
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currence  of  hernia  than  the  female,  the  proportion  of  all  ages  and  forms  of 
the  disease  being,  according  to  Croft,  about  three  to  one.  The  difference 
is  most  marked  in  infancy  and  early  childhood,  on  account  of  the  fre- 
quency of  a  congenital  malformation  in  the  male,  which  will  be  presently 
referred  to. 

3.  Occupation. — The  majority  of  cases  of  hernia  occur  among  the  labor- 
ing classes,  but  there  does  not  appear,  according  to  Kingdon,  to  be  any 
direct  connection  traceable  between  the  development  of  rupture  and  the 
pursuit  of  any  particular  occupation. 

4.  Inheritance. — A  predisposition  to  hernia  is  frequently  inherited,  the 
first  year  of  life  l)eing  that  in  which  the  hereditary  influence  is  most  marked. 
The  anatomical  peculiarities  on  which  the  frequent  occurrence  of  hernia  at 
this  early  age  depends,  are,  (1)  imperfect  closure  of  the  ventral  orifice  of 
the  vaginal  process  of  the  peritoneum,  and  persisting  patulousness  of  that 
canal,  and  (2)  abnormal  lengthening  of  the  mesentery.  The  first-named 
malformation  is  always,  and  the  second  often,  probably,  of  congenital  origin ; 
the}'^  will  be  again  referred  to  under  the  heading  of  inciting  causes. 

Local  Predisposing  or  Inciting  Causes.  1.  Wounds,  etc. — The 
occurrence  of  hernia  is  occasionally  predisposed  to  by  wounds  or  subcu- 
taneous lacerations  of  the  abdominal  parietes.  Ventral  hernia  usually 
results  under  these  circumstances  (see  page  391),  but  if  the  wound  be 
suitably  situated,  inguinal,  or  any  other  form  of  hernia  may  ensue. 

2.  Weakening  of  the  Abdominal  Parietes,  as  the  result  of  previous 
inflammation,  abscess,  etc.,  or  from  over-distention  by  the  pressure  of  the 
gravid  uterus,  by  the  accumulation  of  fat  in  the  omentum  or  mesentery,  or 
by  the  development  of  ovarian  tumors,  or  of  ascites,  may  act  as  a  predis- 
posing cause  of  hernia. 

3.  A  Patulous  Condition  of  the  Vaginal  Process  of  the  Peritoneum,  or 
of  its  Ventral  Orifice,  \&  a  frequent  predisposing  cause  of  hernia.  It  is 
known  that  the  testicles  are,  in  the  earlier  periods  of  foetal  life,  situated  in 
the  lumbar  region,  whence  they  gradually  descend  into  the  scrotum. 
During  their  descent,  they  are  behind  and  partially  invested  by  the  peri- 
toneum, a  prolongatioja  of  which  membrane  accompanies  them  into  the 
scrotum,  where  it  forms  the  tunica  vaginalis  on  either  side.  This  vaginal 
process  of  the  peritoneum  at  first  forms  one  common  sac  with  that  of  the 
peritoneum  itself,  and  the  communication  between  them  often  persists  at 
birth,  or  even  a  month  or  two  later.  Usually,  however,  about  the  period 
of  birth,  the  vaginal  process  divides  into  two  portions,  by  the  contraction 
of  the  sheath  and  the  formation  of  adhesions  between  its  sides,  at  about 
the  position  of  the  head  of  the  epididymis.  The  lower  portion  invests  the 
testicle  (forming  the  tunica  vaginalis  propria  testis),  while  the  upper  por- 
tion lies  in  front  of  the  spermatic  cord,  and  constitutes  the  tunica  vaginalis 
propria  funiculi.  In  the  normal  state,  the  tunica  vaginalis  of  the  testicle 
continues  through  life  as  a  closed  sac,  while  the  tunica  vaginalis  of  the  cord 
becomes  obliterated  and  converted  into  a  delicate  fibrous  band.  It  not 
unfrequently  happens,  however,  that  the  funicular  portion  of  the  vaginal 
process  persists  rfs  a  tube  of  small  calibre,  closed  at  both  ends,  or,  more 
rarely,  that  either  its  ventral  or  testicular  orifice,  or  both,  remain  patulous. 
The  testicular  orifice  is,  of  course,  that  by  which  the  funicular  portion 
communicates  in  foetal  life  with  the  testicular  portion  of  the  vaginal  pro- 
cess of  the  peritoneum,  while  the  ventral  orifice  is  that  by  which  it  com- 
municates with  the  general  cavity  of  the  peritoneum,  and  corresponds  in 
position  with  the  internal  abdominal  ring.  From  the  above  brief  anatomi- 
cal description,  it  can  be  readily  understood  that  a  patulous  state  of  the 
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vaginal  process,  or  of  its  ventral  orifice,  would  predispose  the  person  in 
whom  it  existed  to  the  occurrence  of  rupture. 

4.  A  Relaxed  and  Elongated  Conditioyi  of  the  Mesentery  acts  as  a  pre- 
disposing cause  of  hernia.  That  the  mesentery  is  actually  elongated,  in 
many  cases  of  hernia,  can  scarcely  admit  of  a  doubt — for  the  bowel  could 
not  descend  as  low  as  it  is  observed  to  do  in  the  scrotum,  were  its  mesen- 
teric attachments  not  abnormally  relaxed — but  M^hether  this  relaxation  and 
elongation  be  a  cause  or  consequence  of  hernia,  is  a  different  question  ;  that 
it  is  often  a  cause  of  rupture,  is  rendered  probable,  as  pointed  out  by  Bir- 
kett,  by  the  facts  that  (1)  persons  with  a  hernial  sac  are  more  troubled  by 
the  descent  of  a  hernia  when  out  of  health  than  at  other  times;  (2)  persons 
of  a  relaxed  frame  are  more  apt  than  others  to  become  subjects  of  hernia, 
as  they  advance  in  life ;  and  (3)  in  middle-aged  persons  of  either  sex, 
affected  with 'hernia,  the  abdominal  viscera  generally  are  less  firmly  held 
in  place  by  their  peritoneal  attachments,  than  in  those  who  have  no  dis- 
position to  hernia.  This  elongation  of  the  mesentery  may,  as  just  men- 
tioned, be  due  to  a  relaxed  state  of  the  fibrous  tissues,  acquired  at  any  period 
of  life,  or  may  probably,  in  some  cases  at  least,  be  of  congenital  origin. 

5.  The  Gradual  Stretching  and  Protrusion  of  the  Parietal  Peritoneum 
at  weak  parts  of  the  abdominal  wall,  as  the  result  of  frequently  repeated 
muscular  exertion,  of  coughing,  of  straining  at  stool,  or  in  urinating,  etc., 
may  act  as  a  predisposing  cause  of  hernia,  by  leading  to  the  ultimate 
development  of  a  sac  or  pouch  into  which  the  viscera  may  be  received,  this 
pouch  then  constituting  the  sac  of  the  hernia. 

6.  The  existence  of  jjhiniosis  appears  in  some  cases  to  act  as  a  predis- 
posing cause  of  hernia  by  causing  straining  in  micturition. 

Immediate  or  Exciting  Causes  In  the  majority  of  instances, 

probably,  a  hernia  is  slowly  developed,  and  may  not  attract  the  patient's 
attention  until  fully  formed;  in  other  cases,  however,  the  rupture  occurs 
suddenly,  as  the  result  of  a  fall,  or  of  some  violent  muscular  effort. 

Nomenclature. 

Herniae  are  classified  according  to  their  (1)  locality,  as  inguinal,  femoral, 
scrotal,  umbilical,  etc. ;  (2)  condition,  as  reducible,  irreducible,  strangulated, 
etc.;  (3)  contents,  as  intestinal  (enterocele),  omental  (epiplocele),  vesical 
(cystocele),  etc.;  and  {4)  period  of  development,  as  congenital,  infantile, 
etc.  The  latter  mode  of  classification  is,  however,  incorrect,  as  many  cases 
of  so-called  congenital  and  infantile  hernia  do  not  occur  until  adult  life. 

Structure  of  a  Hernia. 

The  hernia  consists  essentially  of  a  sac  and  its  contents,  the  tissues 
external  to  the  sac  being  the  skin,  subcutaneous  fascia,  etc.,  of  the  part  in 
which  the  hernia  occurs.  In  some  instances  the  sac  is  wholly  or  partially 
deficient,  as  in  coecal  and  vesical  hernia?,  certain  congenital  umbilical  herniae, 
and  in  ventral  hernia)  resulting  from  penetrating  woimds.  With  these 
exceptions,  every  hernia  has  a  sac  (or  peritoneal  investment),  that  part 
which  communicates  with  the  peritoneal  cavity  being  the  neck,  and  that 
Avhich  surrounds  the  protruded  viscera  being  the  body  of  the  sac. 

Varieties  of  the  Hernial  Sac  There  are  two  distinct  varieties  of 

the  hernial  sac,  the  congenital  and  the  acquired. 

1.  The  Congenital  Sac  consists  of  the  patulous  vaginal  process  of  peri- 
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toneum,  or  of  its  funicular  portion,  and  is  therefore  only  met  with  in  those 
forms  of  oblique  inguinal  hernia  which  are  often,  though  improperly,  termed 
congenital  and  infantile.  It  may  exist  through  life  as  a  pouch,  communi- 
cating with  the  peritoneal  cavity,  without  ever  becoming  the  seat  of  an 
actual  hernia. 

2.  The  Acquired  Sac  is  slowly  developed  by  the  gradual  stretching  of  a 
portion  of  the  parietal  peritoneum,  as  the  result  of  frequently  repeated 
pressure  from  within,  exercised  by  the  organs  which  ultimately  form  the 
contents  of  the  hernia.  This  is  the  form  of  sac  which  exists  in  the  ordi- 
nary oblique  and  direct  inguinal  herniie,  as  well  as  in  femoral  hernia,  and 
in  those  which  occur  in  other  regions. 

The  mode  of  development  of  the  acquired  hernial  sac  has  been  particu- 
larly studied  by  Cloquct  and  Demeaux,  and  is  well  described  by  Birkett. 
When  the  parietal  peritoneum  first  protrudes  through  the  abdominal  wall, 
the  widest  portion  of  the  sac  is  that  which  communicates  with  the  peritoneal 
cavity,  but  in  the  fully  formed  sac,  the  neck  is  smaller  than  the  body,  the 
sac  being  puckered  like  the  mouth  of  a  purse,  by  the  constriction  of  the 
fibrous  or  muscular  ring  through  which , the  hernia  has  escaped.  In  this 
stage  of  the  hernial  sac's  development,  which  is  called  the  period  of  forma- 
tion, the  neck  of  the  sac  itself  exercises  no  constriction  upon  the  protruded 
viscus,  and  the  puckering  which  has  been  described  disappears  upon  reduc- 
tion of  the  hernia,  or  upon  division  of  the  ring  of  the  abdominal  wall 
through  which  the  rupture  has  occurred.  At  a  later  stage,  the  period  of 
organization,  the  puckered  folds  at  the  neck  of  the  sac  adhere  together, 
while  at  the  same  time  the  fat  disappears  from  the  adjacent  subserous 
areolar  tissue,  this  becoming  converted  into  an  indurated  and  vascular  ring 
which  is  said  to  contain  a  layer  of  contractile  fibres.  In  this  stage,  the 
neck  of  the  sac  exercises  an  essential  constricting  power,  and  requires  to 
be  divided  if  the  hernia  becomes  strangulated.  The  ultimate  stage  is  the 
period  of  contraction ;  as  soon  as  a  hernia  ceases  to  descend,  the  orifice  of 
the  sac  manifests  a  disposition  to  contract,  and  may  even  become  obliterated, 
thus  accomplishing  the  cure  of  the  disease — as  is  occasionally  witnessed 
in  the  herniae  of  infants,  and  more  rarely  in  those  of  adults.  During  this 
stage,  the  ring  which  surrounds  the  neck  of  the  sac  becomes  thicker,  and 
of  a  fibrous  or  cartilaginous  hardness.  If  the  hernia  protrude  in  this  stage, 
strangulation  is  very  apt  to  occur. 

The  sac  of  a  hernia  is  thus  at  first  thin  and  translucent,  but  often  at  a 
later  period  becomes  thick  and  indurated,  and  may  even  become  the  seat  of 
calcareous  degeneration  ;  in  other  instances,  as  in  cases  of  large  umbilical 
hernia,  the  sac  may  by  distention  become  extremely  attenuated. 

The  aperture  in  the  abdominal  wall  through  which  a  hernia  has  escaped 
eventually  assumes  a  more  or  less  circular  outline,  and  often  becomes  en- 
larged ;  it  may  become  displaced  by  the  weight  of  the  protruding  viscera ; 
being  usually  dragged  downwards  and  towards  the  median  line  of  the  body ; 
thus,  in  an  oblique  inguinal  hernia  of  long  standing,  the  internal  may  come 
to  be  placed  directly  behind  the  external  abdominal  ring.  The  superficial 
tissues  frequently  become  thinned  and  stretched,  but,  if  a  truss  have  been 
employed  for  a  long  time,  may  be  indurated  and  thickened  from  the  pressure 
of  the  pad  of  the  instrument. 

Contents  of  the  Hernial  Sac  Almost  any  of  the  viscera  may  be 

occasionally  found  in  herniifi,  but  the  parts  most  usually  protruded  are  the 
bowel  and  omentum.  The  small  intestine,  and  particularly  the  ileum,  is 
much  more  frequently  involved  in  a  hernia  than  the  large  intestine;  only 
a  portion  of  the  calibre  of  the  gut  may  enter  the  sac,  or  a  large  coil  of  bowel 
53 
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with  its  mesenteric  attachment.  In  some  very  large  herniae,  almost  the 
whole  of  the  small  intestine  may  descend  into  the  sac.  When  lon<>:  pro- 
truded, the  bowel  becomes  thickened  and  contracted,  and  of  a  grayish  hue 
externally  ;  its  mesentery  at  the  same  time  becomes  hypertrophied  and 
vascular.  When  the  sac  of  a  hernia  is  habitually  occupied  by  omentum, 
the  latter  tissue  becomes  indurated  and  thickened,  and  often  matted  together 
into  a  conical  mass,  the  apex  of  which  corresponds  to  the  neck  of  the  sac. 
The  omental  veins  become  distended  and  varicose,  and  apertures  or  depres- 
sions often  exist  in  the  dense  mass,  into  which  a  knuckle  of  intestine  may 
slip,  and  become  strangulated.  When  a  hernial  sac  contains  both  bowel 
and  omentum,  the  latter  usually  protrudes  in  front  of.  and  ma}-  completely 
surround,  the  gut.  Cysts  sometimes  exist  in  the  protruded  omentum,  and 
may,  in  the  operation  of  herniotomy,  confuse  the  surgeon  by  their  resem- 
blance to  knuckles  of  intestine.  In  addition  to  the  viscera  which  are  con- 
tained in  the  hernial  sac,  a  certain  amount  of  serous  Jiuid  always  exists  in 
its  interior:  under  ordinary  circumstances  the  quantity  is  but  small,  but 
if  the  hernia  become  inflamed  or  strangulated,  may  be  very  much  increased. 
Adhesions  often  exist  in  the  sac  of  an  old  hernia,  gluing  together  the  con- 
tained viscera,  or  binding  them  to  the  wall  of  the  sac  itself;  while  recent, 
these  adhesions  are  soft  and  easily  separated,  but  in  cases  of  long  standing 
they  become  firm  and  form  an  impediment  to  reduction.  Loose  bodies, 
consisting  apparently  of  detached  appendices  epiploicae,  are  occasionally 
found  in  the  interior  of  a  hernial  sac. 

Hydrocele  or  Dropsy  of  a  Hernial  Sac  is  the  name  given  to  an 
unusual  condition  which  consists  in  the  accumulation  of  fluid  in  the  bottom 
of  a  hernial  sac,  the  communication  of  which  with  the  abdominal  cavity  is 
occluded,  either  by  obliteration  of  the  orifice,  or  by  the  formation  of  adhe- 
sions between  the  wall  of  the  sac  and  the  viscera  which  occupy  its  upper 
portion.  Cases  of  this  form  of  disease,  which,  rare  in  any  situation,  is 
particularly  so  in  connection  with  femoral  rupture,  have  been  recorded  by 
Pott,  Pelletan,  Boyer,  Lawrence,  Curling,  Erichsen,  Langton,  and  W.  F. 
Atlee,  of  this  city.  The  treatmevt  consists  in  evacuating  the  fluid  by  means 
of  a  trocar  and  canula,  and,  as  advised  by  Langdon,  if  the  effusion  recurs, 
in  the  establishment  of  a  seton. 

Symptoms  of  Hernia  in  General. 

The  patient  often  experiences  a  sensation  of  weakness  in  the  groin  or 
other  region  in  which  a  hernia  is  about  to  occur,  before  any  protrusion  takes 
place.  There  is  also  frequently  a  decided  fulness  in  the  part,  which  is  most 
marked  in  the  erect  posture,  or  upon  contracting  the  abdominal  muscles. 
The  hernia,  if  gradually  developed,  appears  as  a  small  tumor,  not  larger, 
at  first,  perhaps  than  the  tip  of  the  finger,  which  can  be  reduced  by  pres- 
sure, and  which  disappears  spontaneously  when  the  recumbent  posture  is 
assumed.  In  young  children,  the  hernia  is  often  of  considerable  size  when 
first  noticed,  and  the  same  is  true  of  those  cases  of  rupture  which  are  sud- 
denly developed  as  the  result  of  violent  exertion ;  in  the  latter  cases,  the 
formation  of  the  hernia  is  often  attended  with  pain.  A  fully  developed 
hernia  forms  a  round  or  oval  tumor,  usually  broader  below  than  above 
(the  neck  of  the  hernia),  increasing  in  size  \vhen  the  patient  stands  up, 
holds  his  breath,  or  coughs,  either  subsiding  spontaneously  when  the  pa- 
tient lies  down,  or  being  readily  reduced  within  the  abdomen  by  gentle 
pressure,  and  reappearing  upon  the  resumption  of  the  erect  posture.  When 
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the  patient  coughs,  a  distinct  impulse 
may  be  commonly  perceived  in  the 
hernial  tumor.  The  symptoms  of  her- 
nia are  somewhat  modified  by  the  natui-e 
of  the  contents. 

Intestinal  Hernia  or  Entero- 

cele — When  the  hernia  contains  bowel 
only,  the  tumor  is  smooth,  <>-urg'les 
under  pressure,  and  is  often  tympanitic 
and  resonant  when  percussed.  The 
hernia  is  often  the  seat  of  borhorygmua 
or  flatulent  rumbling.  The  impulse  on 
coughing-  is  well  marked,  and  the  pa- 
tient frequently  complains  of  dyspeptic 
symptoms,  and  of  an  uncomfortable, 
dragging-  feeling.  Reduction  is  at- 
tended with  gurgling,  and  with  a  pecu- 
liar, characteristic  sensation,  which, 
when  once  felt,  can  scarceh^  be  mistaken, 
and  which  is  spoken  of  by  some  writers 
as  the  "  slip"  or  "  flop"  of  a  hernia. 

Omental  Hernia  or  Epiploeele. 

— In  these  cases  the  tumor  is  irregular 
and  comparatively  ill-defined,  having  a  doughy  feel,  and  with  a  less  dis- 
tinct impulse  on  coughing  than  in  the  form  of  the  disease  last  described ; 
reduction  is  effected  gradually,  and  without  the  characteristic  gurgling 
sensation  which  has  been  referred  to.  Omental  hernia  is  said  to  be  most 
frequent  on  the  left  side,  and  is  chiefly  seen  in  adults. 

Mixed  Hernia  or  Entero-Epiplocele  In  these  cases  the  symp- 
toms of  the  intestinal  and  omental  hernia  are  variously  combined. 

Caeeal  Hernia  is  of  course  confined  to  the  right  side,  and  is  commonly 
irreducible,  from  that  portion  of  caecum  which  is  uncovered  by  peritoneum 
forming  adhesions  to  the  subjacent  structures. 

Herniae  of  the  Stomach  or  Bladder  are  of  rare  occurrence ;  the 
former  (Gastrocele)  has  been  observed  in  the  inguinal  and  umbilical 
regions,  and  incases  of  diaphragmatic  rupture;  there  are  no  distinctive 
symptoms  by  which  it  can  be  certainly  recognized  during  life.  Hernia  of 
the  bladder  (Cystocele)  is  irreducible,  and  attended  with  difficult  micturi- 
tion ;  urine  may  be  made  to  flow  by  compressing  the  tumor. 

Hernia  of  the  Ovary  is  occasionally  met  with,  Hamilton  having 
collected  13  cases,  to  which  Balleray  has  added  5  others. 

Treatment  of  Reducible  Hernia. 

The  treatment  of  reducible  hernia  may  be  palliative,  or  may  aim  at 
effecting  a  radical  cure. 

Palliative  Treatment. — This  consists  in  preventing  the  descent  of 
the  hernia  by  the  application  of  a  suitable  truss  or  bandage.    In  cases  of 


Fig.  468. 


Scrotal  hernia  in  a  child  ;  a,  position  of  left 
testis.  (From  a  patientof  Dr.  C.  B  Nancrede.) 
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umbilical  and  ventral  rupture,  an  elastic  band  and  pad  n)ay  be  the  best 
means  of  retention,  but  a  truss  is  preferable  for  the  ordinary  forms  of 
hernia.  1  do  not  purpose  to  enter  into  any  discussion  of  the  comparative 
merits  of  the  many  forms  of  truss  which  are  offered  by  their  respective 
inventors  to  the  profession  and  the  public,  but  shall  merely  mention  what 
may  be  considered  the  requisites  of  a  good  truss. 

A  Trjiss  consists  essentially  of  n  jmd  and  a  spring;  the  j^fJd  should  be 
firm,  slightly  convex  upon  the  surface  (except  in  particular  cases),  of  an 
oval  or  elongated,  triangular  shape,  and  sufficiently  large  to  compress  not 
only  the  aperture  through  which  the  hernia  escapes,  but  the  whole  canal 
through  which  it  has  passed  to  reach  the  surface.  The  pad  may  be  of 
buckskin,  firmly  stuffed,  of  polished  wood,  or  of  such  other  material  as 
may  be  found  by  experience  to  produce  less  irritation  of  the  skin,  some 
patients  in  this  respect  differing  from  others.  In  certain  cases,  in  which 
the  ring  through  which  the  hernia  protrudes  is  very  large,  the  ordinary 
convex,  oval,  or  triangular  pad  may  be  advantageously  replaced  by  one  of 
a  horseshoe  or  ring  shape,  as  recommended  by  Mr.  J.  Wood,  or  by  a  pad 
containing  a  spiral  spring,  as  suggested  by  Mr.  Holthouse.  As  a  rule,  the 
plate  which  forms  the  back  of  the  pad  should  be  made  of  the  same  piece  of 
metal  as  the  spring,  while  the  bearing  of  the  pad  should  be  not  directly 
inwards,  but  somewhat  upwards  as  well,  the  particular  angle  varying 
according  to  the  shape  of  the  patient's  abdomen.  The  spring  of  a  truss  is 
made  of  metal  (covered  with  buckskin  or  leather),  and  curved  so  as  to  pass 
around  the  patient's  trunk,  just  above  the  rim  of  the  pelvis ;  it  should  not 
touch  except  at  the  point  of  counter-pressure,  which,  in  the  ordinary 
single-pad  truss,  is  at  the  patient's  hip,  on  the  opposite  side  to  that  of  the 
rupture — and  at  this  point  the  spring  should  be  beaten  thin,  curved  to  fit 
the  part,  and  suitably  padded.  The  spring  should  be  elastic,  and  should 
exercise  just  enough  force  to  keep  the  hernia  reduced,  without  pressing  so 
deeply  as  to  cause  absorption  of  the  abdominal  parietes.  From  the  free 
end  of  the  spring,  a  leather  strap  passes  to  the  pad,  thus  completing  the 
circle  around  the  patient's  pelvis,  while,  for  additional  security,  another 
strap  may  pass  from  the  body  of  the  spring  along  the  fold  of  the  buttock 
and  around  the  inside  of  the  thigh,  to  be  fastened  to  a  button  at  the  lower 
edge  of  the  pad. 

In  many  cases,  particularly  in  those  of  persons  with  fat  and  pendulous 
abdomens,  it  is  difficult  to  keep  a  hernia  reduced  except  by  using  a  spring 
of  such  force  as  to  produce  great  discomfort,  besides  incurring  the  risk  of 
encouraging  the  development  of  a  rupture  on  the  opposite  side;  under  such 
circumstances,  it  will  be  better  to  employ  a  double-pad  truss,  thus  afford- 
ing support  to  both  sides  of  the  abdomen.  The  points  of  counter-pressure, 
when  such  an  instrument  is  used,  are  situated  on  either  side  of  the  spine. 
The  double-pad  truss  is,  of  course,  necessary  in  cases  of  double  hernia. 

Before  applying  a  truss,  the  hernia  should  be  completely  reduced,  and 
the  apparatus  then  adjusted  while  the  patient  is  in  the  recumbent  posture; 
the  truss  may  be  left  off  at  night,  being  removed  after  the  patient  is  in  bed 
and  reapplied  before  he  rises,  but  should  be  constantly  worn  at  other  times. 
Every  one  who  is  ruptured  should  be  provided  with  at  least  two  trusses, 
so  that  if  one  break,  another  may  be  immediately  substituted;  and  it  is 
well  to  have  one  furnished  with  a  plain  wooden  pad,  for  use  while  bath- 
ing, etc.  If  the  pad  of  a  truss  tend  to  produce  chafing,  as  is  apt  to  be  the 
case  in  hot  weather,  the  part  should  be  frequently  washed  with  alum  and 
whiskey,  or  Cologne  water,  and  well  dusted  with  ordinary  toilet  powder, 
or  lycopodium.  The  necessity  of  constantly  wearing  the  truss,  and  of 
never  permitting  the  descent  of  the  hernia,  cannot  be  too  strongly  insisted 
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upon.  The  only  circumstance  which  should  be  allowed  to  prevent  the  use 
of  the  instrument,  is  the  presence  of  an  undescended  testis  in  such  a  part 
of  the  inguinal  canal  as  to  render  the  pressure  of  the  truss-pad  unbearable; 
and  even  such  a  case  should  not  be  abandoned  without  an  attempt  to  e&'ect 
the  desired  object  by  trying  various  forms  of  apparatus. 

As  a  test  for  the  efficiency  of  a  truss,  Erichsen  advises  that  the  patient 
should  be  directed  to  cough,  while  sitting  on  the  edge  of  a  chair,  leaning 
forwards,  and  with  the  legs  ext(mdod  and  widely-separated ;  if  the  hernia 
do  not  slip  down  behind  the  pad  under  these  circumstances,  the  instrument 
may  be  considered  satisfactory. 

Radical  Cure  of  Hernia. — In  those  cases  in  which  the  vaginal  pro- 
cess of  the  peritoneum  constitutes  the  sac  of  a  hernia  (congenital  sac),  the 
application  of  a  well-fitting  truss  will  occasionally  effect  a  cure  (particu- 
larly if  the  patient  be  an  infant),  by  inducing  the  formation  of  adhesions 
between  the  opposing  sides  of  the  canal,  and  thus  imitating  the  process  of 
nature  in  accomplishing  the  closure  of  the  part.  In  the  other  forms  of  hernia, 
in  which  the  sac  is  slowly  developed  {acquired  sac),  it  may  be  possible  to 
prevent  the  formation  of  the  sac  iby  the  employment  of  a  truss  ;.  but  when 
once  formed,  all  that  can  usually  be  hoped  for,  in  the  use  of  the  instrument, 
is  to  check  the  further  enlargement  of  the  sac  by  keeping  the  hernia  con- 
stantly reduced,  though  Dr.  C.  T.  Hunter  has  recorded  a  case  in  which, 
by  the  patient's  constantly  pressing  the  testicle  of  the  affected  side  against 
the  inguinal  ring,  the  gland  eventually  became  fixed  in  that  situation,  and 
thus  effected  a  cure. 

Castration,  excision  of  the  sac,  ligation  or  scarification  of  its  neck,  and 
acupuncturation,  have  at  various  times  been  recommended  and  practised, 
in  the  hope  of  producing  a  radical  cure  of  hernia,  but  are  now  matters 
chiefly  of  historical  interest,  though  excision  (with  antiseptic  precautions) 
has  been  recently  revived  by  Pauly,  Czerny,  Fenger,  Annandale,  and 
Banks,  of  Liverpool.  Rushton  Parker,  of  the  same  city,  excises  the  sac 
after  preliminary  antiseptic  ligation  of  its  neck,  while  Ball,  of  Dublin,  relies 
simply  upon  twisting  the  sac.  Leisrink's  statistics  show  that  202  cases 
operated  on  in  these  various  ways  gave  at  least  32  failures  and  15  deaths. 
The  injection  of  the  sac  with  the  tincture  of  iodine  has  been  advantageously 
resorted  to  by  J.  Pancoast,  as  has  the  injection,  outside  of  the  sac,  of  an 
extract  of  whiite  oak  bark  by  G.  Heaton  and  J.  H.  Warren,  of  Boston,  and 
of  alcohol,  by  Schwalbe,  of  Magdebourg.  Gerdy's  operation,  which  con- 
sisted in  simply  invaginating  a  portion  of  the  sac  and  superjacent  integu- 
ments, by  pushing  them  up  with  the  finger  into  the  canal  through  which 
the  rupture  descended,  and  holding  them  up  with  sutures,  wiiilc  adhesion 
was  promoted  by  the  application  of  liq.  ammoniae  to  remove  the  cuticle  of 
the  invaginated  part,  has  been  revived  with  various  modifications  and  im- 
provements by  Syme,  Fayrer,  Wutzer,  Wells,  Davies,  Armsby,  Egea, 
Langenbeck,  Agnew,  and  others;  while  J.  Wood  has  devised  another  very 
ingenious  procedure,  combining  invagination  with  ligation  of  the  neck  of 
the  sac.  Invagination  of  the  testicle  with  the  sac  is,  according  to  Michel, 
an  old  Spanish  mode  of  treatment.  The  subcutaneous  employment  of  the 
silver- wire  suture  has  been  recently  recommended  by  Richardson,  of  New 
Orleans,  and  by  Chisolm,  of  Baltimore,  and  suture  with  Listerian  precau- 
tions by  Stokes  and  Barton,  of  Dublin.  The  more  important  operations 
for  the  radical  cure  of  hernia  will  be  described  under  the  heads  of  the  special 
forms  of  the  disease  for  which  they  are  adapted;  but  it  will  be  convenient 
to  refer,  in  this  place,  to  the  general  question  of  the  applicability  of  such 
modes  of  treatment. 
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The  objections  to  any  operation  for  the  radical  cure  of  hernia,  are  (1)  the 
risk  by  which  the  procedure  is  necessarily  attended,  and  (2)  the  probability 
failure  bv  the  hernia  recurring  in  spite  of  the  operation. 

(1)  There  is,  in  the  first  place,  the  risk  of  inflicting  direct  injury  upon 
important  vessels,  the  peritoneal  cavity,  or  even  the  bowel  itself.  A  skilful 
operator  could  doubtless  avoid  these  accidents,  yet  the  possibility  of  their 
occurrence  should  be  borne  in  mind  in  estimating  the  dangers  of  the  pro- 
cedure. But  even  if  no  such  untoward  event  as  has  been  referred  to  mars 
the  progress  of  the  operation,  it  is  evident  that  in  every  case  there  is 
necessaHly  a  risk  of  the  development  of  peritonitis;  for  every  operation 
aims  to  elfect  a  cure  by  inducing  a  certain  amount  of  inflammation  in  the 
neck  of  the  sac,  and  it  is  impossible  to  be  sure  that  this  inflammation  may 
not  spread  further  than  is  intended.  And,  although  the  statistics  of  vari- 
ous modes  of  operating  show  that  but  few  deaths  have  actually  occurred 
from  peritoneal  inflammation,  in  proportion  to  the  number  of  cases  in 
which  the  operations  have  been  performed,  yet,  as  justly  remarked  by 
Birkett,  these  facts  only  show  that  peritonitis  is  not  a  necessary  conse- 
quence of  the  procedure. 

(2)  If,  however,  the  chance  of  a  fatal  termination  is  small,  the  proba- 
bility oi  failure  is  comparatively  great.  Mr.  Wood  has  pointed  out  that 
the  main  cause  of  failure,  in  most  operations  for  the  radical  cure  of  hernia, 
lies  in  the  neglect  to  include  the  posterior  wall  of  the  canal  in  the  part 
operated  on,  the  rupture  sooner  or  later  redescending  behind  the  seat  of 
operation;  and  hence  a  prominent  feature  in  his  own  mode  of  procedure, 
consists  in  drawing  forward  the  posterior  wall  of  the  canal,  so  as  to  induce 
its  adhesion  to  the  anterior ;  yet  of  three  hundred  and  thirty-nine  cases 
referred  to  in  his  Hunterian  lecture  before  the  Royal  College  of  Surgeons, 
in  1885,  seven  ended  fatally,  while  fifty-nine  terminated  in  failure  ;  of  many 
more  the  termination  was  doubtful ;  and  only  ninety-six  were  known  to 
have  remained  well  two  years  or  more  after  their  discharge  from  hospital. 
Another  cause  of  failure,  Avhich  equally  affects  every  form  of  operation,  is 
strongly  insisted  upon  by  Birkett,  though  denied  by  Wood ;  this  is  the 
existence  of  relaxation  and  elongation  of  the  mesentery,  which  will,  when 
present,  tend  to  allow  the  reproduction  of  the  rupture  in  the  same  or 
another  part. 

Hence  it  would  appear  that  the  most  favorable  view  to  be  taken  of  any 
operation  which  has  been  as  yet  proposed  for  the  radical  cure  of  hernia,  is 
that  while  not  necessarily  followed  by  grave  consequences,  it  is  not  unat- 
tended with  risk,  and  by  no  means  certain  to  effect  the  object  designed  ;  and 
that,  in  consideration  of  the  safe  and  really  satisfactory  means  of  palliation 
afforded  by  the  use  of  a  truss,  the  radical  treatment  must  be  looked  upon  as 
at  best  an  operation  of  complaisance  or  expediency.  The  most  favorable 
cases  for  operation  are  probably  those  of  hernia  into  the  vaginal  process  or 
its  funicular  portion,  the  so-called  congenital  or  infantile  cases  ;  for,  as 
remarked  by  Birkett,  it  is  almost  exclusively  in  these  cases  that  a  natural 
tendency  to  spontaneous  cure  has  been  observed.  The  operation  is  doubt- 
less justifiable  in  exceptional  instances,  as  when  it  is  found  impossible  to 
maintain  reduction  by  means  of  a  truss,  or  when  the  occupation  of  the  pa- 
tient or  other  causes  render  the  inconvenience  of  wearing  a  truss  more  than 
ordinarily  burdensome;  but,  though  occasionally  ju.stifiable,  the  operation 
is  not,  in  any  case,  one  to  be  urged  upon  the  patient,  nor  to  be  performed 
without  his  fully  understanding  the  uncertainties  and  dangers  of  the  pro- 
cedure ;  and,  in  the  immense  majority  of  cases,  the  surgeon  will  best  consult 
both  his  own  reputation  and  the  good  of  his  patient  by  dissuading  from 
any  but  palliative  treatment. 
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Irreducible  Hernia. 

Various  circumstances  may  tend  to  render  a  hernia  irreducible;  thus,  in 
a  rupture  of  long-  standing,  the  neck  of  the  sac,  as  was  mentioned  on  a 
previous  pa.f?e,  becomes  constricted  and  smaller  than  its  body,  the  shape  of 
the  hernia  thus  sometimes  rendering  it  irreducible,  particularly  if  the  case 
be  one  of  omental  hernia  in  which  the  omentum  is  matted  together  into  a 
dense  conical  mass ;  again,  a  hernia  may  become  irreducible  from  the 
formation  of  adhesions  between  its  contents  and  the  interior  of  the  sac,  or, 
in  the  case  of  the  herniiie  of  the  ciecum  or  bladder  (in  which  the  sac  is  de- 
fective), between  those  viscera  and  the  surrounding  tissue. 

Symptoms — An  irreducible  hernia  constantly  tends  to  become  larger, 
and  causes  inconvenience  by  its  bulk  and  weight — the  latter  giving  rise  to 
an  unpleasant,  dragging  sensation,  with  perhaps  tormina,  and  disturbance 
of  the  digestive  functions;  moreover,  an  irreducible  hernia  is  constantly 
exposed  to  the  risk  of  becoming  inflamed,  obstructed,  or  strangulated. 

Treatment — This  should  consist  in  preventing  the  further  increase  of 
the  hernia  by  the  adaptation  of  a  truss  with  a  concave  pad,  or,  if  the  rup- 
ture be  very  large,  a  "  bag  truss"  or  suspensory  bandage.  B.  Cooper  and 
other  surgeons  have  succeeded  in  some  instances  in  converting  an  irreduci- 
ble into  a  reducible  hernia,  by  keeping  the  patient  in  bed  and  on  low  diet 
for  six  or  eight  weeks,  administering  at  the  same  time  purgatives,  with 
perhaps  mercurial  or  antimonial  preparations,  and  applying  ice,  sorbefacient 
unguents,  or  compression,  to  the  hernial  tumor.  This  plan  could  hardly 
be  expected  to  succeed,  unless  in  cases  of  omental  hernia  in  which  irreduci- 
bility  was  due  solely  to  the  shape  of  the  protruded  mass;  and  the  treatment 
itself  is  so  tedious  and  annoying  that  few  patients  can  be  found  who  are 
willing  to  submit  to  it.  Elastic  pressure,  applied  by  means  of  an  India- 
rubber  bandage  or  bag,  has  proved  successful  in  the  hands  of  Maisonneuve, 
Collins  Warren,  and  other  surgeons;  and  Thiry  records  a  remarkable  case 
in  which  a  hernia,  supposed  to  contain  almost  the  whole  intestinal  canal, 
was  reduced  in  the  course  of  several  months  by  means  of  elastic  pi'essure 
and  the  taxis  applied  24  times  at  intervals  of  varying  duration.  Velpeau, 
Bouchut,  Guerin,  and  Pancoast,  of  this  city,  have  resorted  to  subcutaneous 
division  of  the  external  ring  or  other  seat  of  stricture,  in  these  cases,  the 
operation  consisting  in  making  a  puncture  through  the  skin  and  subcu- 
taneous fascia,  introducing  a  grooved  director,  which  is  insinuated  beneath 
the  source  of  constriction,  and  then  dividing  the  latter  with  a  curved  bis- 
toury passed  along  the  groove  and  made  to  cut  with  a  gentle  rocking 


Fig.  4()9. 


Johnsou's  probe-knife,  with  concealed  blade,  lor  subcutaueous  heruiotoray. 


motion;  an  ingenious  instrument  for  the  same  purpose  (Figs.  469,  4t0) 
has  been  devised  by  Dr.  R.  W.  Johnson,  of  Baltimore.  It  is  evident  from 
what  was  said  concerning  the  development  of  the  hernial  sac,  that  in  any  case 
of  long  standing — and  such  only  are  as  a  rule  permanently  irreducible — it 
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would  be  necessary  to  divide  the  neck  of  the  sac  itself  (which  would 
materially  increase  the  danger  of  the  operation),  and  that  even  then  reduc- 
tion could  not  be  effected  if  adhesions  existed  between  the  sac  and  its  con- 
tents. Hence  the  cases  must  be  very  few  in  number  in  which  a  prudent 
surgeon  would  feel  justified  in  resorting  to  this  procedure. 

Inflamed  Hernia. 

Inflammation  may  attack  a  previously  irreducible  hernia,  or  may  itself 
be  the  cause  of  irreducibility. 

Symptoms  These  are  essentially  those  of  local,  or  in  some  cases  of 

general,  peritonitis,  with  constipation,  but  not  complete  obstruction,  and 
occasionally  vomiting,  but  not  of  a  fecal  character.  The  tumor  is  less 
tense  than  that  of  strangulated  hernia,  and  the  protrusion  is  less  closely 
embraced  by  the  edges  of  the  opening  through  which  it  has  passed.  The 
inflammation  may  originate  in  the  hernia,  from  the  pressure  of  an  unsuit- 
able truss  or  from  some  other  local  cause,  or  may  be  secondary  to  an  in- 
flamed state  of  the  alimentary  canal.  As  the  result  of  inflammation, 
adhesions  are  apt  to  form  between  the  contents  and  sac  of  the  hernia,  ren- 
dering it  permanently  irreducible. 

Treatment  The  patient  should  be  put  to  bed,  and  if  his  strength 

permit,  a  few  leeches  may  be  applied  over  the  hernial  tumor.  Opium  may 
be  pretty  freely  given,  in  doses  suited  to  the  age  of  the  patient,  and  if 
there  be  any  tendency  to  general  peritonitis,  the  anodyne  may  be  properly 
combined  with  calomel.  The  application  of  an  ice-bag,  the  skin  being 
protected  by  the  interposition  of  flannel,  will  often  prove  of  the  greatest 
service.  The  administration  of  cathartics  should  be  strictly  prohibited, 
but  the  action  of  the  bowels  may  be  solicited  by  simple  enemata.  The 
diet  should  be  moderate  in  amount  and  unirritating  in  quality. 

Littre  and  Birkett  have  described  a  variety  of  inflamed  hernia  in  which 
a  limited  jjoriion  of  the  luall  of  the  hoivel  becomes  adhei*ent  to  a  small 
hernial  sac,  inflammation  extending  to  the  neighboring  viscera,  and  thus 
ultimately  inducing  intestinal  obstruction  and  death. 

Obstructed  or  Incarcerated  Hernia. 

A  hernia  is  said  to  be  incarcerated  when  the  portion  of  bowel  which  it 
contains  becomes  obstructed  by  the  accumulation  of  gas,  or  of  solid  or 
liquid  fecal  matter — a  condition  which  was  formerly  supposed  to  be  the 
cause  of  obstruction  in  cases  of  strangulated  hernia.  The  condition  is 
chiefly  met  with  in  old  persons  with  chronically  irreducible  hernite,  and 
may  be  due  to  the  impaction  of  a  mass  of  cherry-stones  or  similar  sub- 
stances in  the  protruded  gut. 

Symptoms  The  symptoms  are  those  of  intestinal  obstruction — 

moderate  constipation,  nausea,  eructation,  and  perhaps  vomiting — without 
any  of  the  acute  distress  which  accompanies  strangulation  ;  the  tumor  is 
painful  and  flatulent,  but  not  particularly  tense,  and  its  gaseous  and  liquid 
contents  may  be  sometimes  pressed  into  the  neighboring  portions  of  the 
bowel  by  cautious  manipulation,  when  solid  masses  of  feces  may  perhaps 
be  recognized  by  the  touch. 
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Treatment — This  consists  in  the  administration  of  purgative  enemata, 
thrown  np  as  far  as  possible  by  means  of  an  O'Beirne's  tube,  so  as  to  pro- 
mote the  natural  peristaltic  action  of  the  bowels,  opium  being  at  the  same 
time  given  in  moderate  quantities  by  the  mouth.  Ice  may  be  applied  to 
the  tumor  for  a  short  time,  the  patient  being  kept  in  bed;  and  a  cautious 
trial  of  the  taxis  (as  will  be  presently  described)  may  then  be  made,  so  as 
to  at  least  partially  empty  the  protruded  bowel  of  its  contents.  When 
this  has  been  accomplished  (but  not  before),  a  cathartic  may  be  given  by 
the  mouth.  Should  it  be  found  that  by  this  means  the  incarceration  can- 
not be  overcome,  owing  to  the  contracted  state  of  the  neck  of  the  sac,  it 
may  be  necessary  to  resort  to  herniotomy,  either  by  the  subcutaneous 
operation  described  in  speaking  of  irreducible  hernia,  or  by  one  or  other 
of  the  methods  ordinarily  employed  in  cases  of  strangulation.  It  should 
never  be  forgotten,  however,  that  incarcerated,  unlike  strangulated,  her- 
nia is  essentially  a  chronic  affection,  and  the  surgeon  should  beware  of 
converting  it  into  one  which  is  acute  by  a  premature  resort  to  the  knife. 

Strangulated  Hernia. 

A  hernia  is  said  to  be  strangulated,  when  it  is  so  constricted  that  its 
circulation  is  materially  interfered  with,  inflammation  and  ultimately  gan- 
grene of  the  protruded  viscus  inevitably  resulting,  if  the  strangulation  be 
not  relieved.  If  the  case  be  one  of  enterocele,  the  function  of  the  strangu- 
lated portion  of  the  intestine  ceases,  and  obstruction  of  the  bowel  neces- 
sarily ensues ;  but  if  the  omentum  or  vermiform  appendix  alone  be  in- 
volved, though  there  will  be  constipation,  it  may  not  be  complete. 

Causes  of  Strangulation — In  some  cases,  the  occurrence  of  stran- 
gulation is  preceded  for  several  hours  by  a  feeling  of  relaxation  and  weak- 
ness in  the  bowels,  with  perhaps  a  tendency  to  diarrhoea.  Hence,  Birkett 
believes,  and  probably  with  reason,  that,  in  some  instances  at  least, 
mechanical  constriction  is  not  the  sole  cause  of  strangulation,  which  may 
be  partially  due  to  a  morbid  action  engendered  in  the  tissues  of  the  bowel 
itself.  Strangulation  usually  results  from  the  protrusion  of  an  additional 
portion  of  the  intestine  into  an  already  existing  and  perhaps  irreducible 
hernia,  or  from  the  descent  of  a  hernia  which  has  been  long  restrined  by  a 
truss  into  a  sac  which  has  reached  its  ultimate  stage  of  development,  that 
of  contraction  (see  page  833) ;  occasionally,  however,  a  hernia  becomes 
strangulated  when  first  protruded — this  form  of  strangulation  commonly 
occurring  as  the  result  of  violent  effort  in  young  persons,  and  running  a 
more  acute  course  than  that  which  occurs  in  large  hernias  of  long  standing. 
Finally,  a  hernia  which  is  at  first  merely  obstructed  or  incarcerated,  may 
eventually  become  strangulated  by  the  gradual  arrest  of  its  venous  circu- 
lation. 

Mechanism  of  Strangulation  The  occurrence  of  strangulation 

was  formerly  attributed  to  spasm  of  the  walls  of  the  opening  through  which 
the  hernia  descends ;  as,  however,  the  tissues  which  surround  the  neck  of 
the  hernial  sac  are  in  most  instances  fibrous  or  tendinous,  the  occurrence  of 
spasm  must  be  considered  at  least  doubtful,  though  the  contractile  fibres 
which  are  said  to  have  been  found  in  cases  of  long  standing  (p.  833)  might 
aid  in  causing  strangulation.  The  mechanism  by  which  this  condition  is 
induced,  in  most  cases,  is  as  follows:  a  segment  of  bowel  or  portion  of 
omentum  is  suddenly  extruded,  under  the  influence  of  some  violent  effort, 
and  being  immediately  compressed  by  the  sides  of  the  opening  through 
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which  it  has  escaped,  is  prevented  from  returning';  or  from  some  morbid 
action  in  the  alimentary  canal  generally,  or  in  the  peritoneal  tissue,  a  pre- 
viously existing  hernia  becomes  congested,  swollen,  and  temporarily  irre- 
ducible ;  or  the  same  elfect  may  be  caused  by  the  accumulation  of  g-aseous 
or  fecal  matter  in  the  protruded  bowel.  Indeed,  according-  to  Lessen,  the 
chief  cause  of  strangulation  is  the  continued  pressure  of  fecal  matter  into 
the  protruded  gut  through  its  afferent  end  which  remains  open,  while  the 
distal  or  efferent  end  is  tightly  closed.  Whatever  be  the  particular  cir- 
cumstances of  the  case,  the  contents  of  the  hernial  sac  become  congested, 
swollen,  and  cedematous,  the  disproportion  in  size  between  the  protruded 
viscera  and  the  orifice  through  which  they  have  escaped,  becoming  momen- 
tarily greater.  The  constriction  may  be  so  tight  as  to  deprive  the  strangu- 
lated part  of  vitality  in  a  very  short  time,  gangrene  thus  sometimes  occur- 
ring in  acute  cases  in  the  course  of  a  few  hours  ;  under  other  circumstances 
gangrene  is  preceded  by  inflammation — and  a  patient,  with  this  chronic 
form  of  strangulation,  may  die  of  exhaustion  and  general  peritonitis, 
without  actual  sphacelus  having  occurred. 

Seat  of  Constriction  This  may  be — 1,  external  to  the  sac;  2,  in 

the  tissue  of  the  sac  itself;  or  3,  entirely  within  the  sac. 

1.  In  cases  of  recent  hernia,  in  which  the  sac  has  not  passed  beyond  the 
period  of  formation  (p.  833),  strangulation  is  commonly  due  solely  to  the 

compression  exorcised  by  the  tissues  external 
to  the  neck  of  the  sac;  this  is  usually  the  case 
in  small  strangulated  herniae  which  occur  as 
the  result  of  sudden  efforts  in  young  persons. 

2.  In  a  large  number  of  instances,  the  neck 
of  the  sac  itself  is  the  seat  of  constriction  : 
this  is  the  case  usually  when  the  hernia  has 
existed  for  a  considerable  time  before  the 
occurrence  of  strangulation.  Occasionally, 
the  seat  of  constriction  may  be  in  the  body 
of  the  hernial  sac,  which  may  present  an 
hour-glass  shape,  due  either  to  a  congenital 
peculiarity  (p.  859),  or  to  the  formation  of  a 
recent  sac  above  an  old  one,  the  neck  of  which 
has  undei'gone  contraction. 

3.  In  some  rare  cases,  the  seat  of  constric- 
tion is  entirely  within  the  hernial  sac,  being 
due  to  the  presence  of  bands  of  organized 
lymph ;  or  strangulation  may  result  from  a 

knuckle  of  intestine  being  caught  in  a  rent  or  pocket  of  omentum,  in  cases 
in  which  both  are  involved  in  the  hernia. 

Structural  Changes  resulting  from  Strangulation  These  are 

first  manifested  in  the  contents  of  the  hernia  itself,  and  subsequently  in  its 
sac  and  other  coverings,  and  in  the  contents  of  the  abdominal  cavity. 

1.  Changes  in  Contents  of  Hernia. — The  first  effect  of  strangulation  is 
to  produce  congestion  of  the  strangulated  part,  followed  more  or  less  quickly 
by  inflammation  and  gangrene.  In  cases  of  acute  strangulation,  the  bowel 
may  present  a  distinct  groove  at  the  part  corresponding  to  the  seat  of  con- 
striction, and  ulceration  and  perforation  may  take  place  at  this  point.  The 
congested  portion  of  intestine  is  swollen,  of  a  "  leathery"  consistency,  dark- 
red  or  brownish-purple  in  color,  and  often  dotted  with  ecchymoses.  In  the 
stage  of  inflammation,  patches  of  lymph  may  be  observed  on  the  peritoneal 
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Stricture  in  the  neck  of  the  sac,  laid 
open.  (Erichsen.) 
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surface  of  the  bowel,  and  the  part  will  feel  sticky  to  the  touch.  As  gangrene 
approaches,  the  serous  eov'^ering  of  the  intestine  loses  its  natural  lustre, 
the  gut  becomes  soft  and  doughy,  the  color  is  a  grayish-black,  and  the 
various  layers  of  the  bowel  become  readily  separable  from  each  other; 
ultimately  the  part  gives  way,  and  fecal  extravasation  occurs,  resulting 
either  in  death  or  in  the  formation  of  a  fecal  fistula.  Fortunately,  before 
perforation  occurs,  adhesions  have  usually  sealed  the  sides  of  the  gut  to 
the  neck  of  the  sac,  so  that  the  contents  of  the  bowel  do  not  enter  the  peri- 
toneal cavity.  The  omentum,  in  the  stage  of  congestion,  presents  a  good 
deal  of  venous  engorgement,  assuming  a  reddish  hue  when  inflamed,  and 
becoming  purple  or  grayish-yellow 
when  gangrene  supervenes.  T he  /Z aid 
of  the  hernial  sac  is  usually  increased 
in  quantity,  and  assumes  a  reddish- 
brown  color  from  the  transudation  of 
blood,  becoming  cloudy,  dark,  and 
fetid,  upon  the  occurrence  of  gangrene. 
Hemorrhage  into  the  sac  is  occa- 
sionally met  with,  and,  still  more 
rarely,  suppuration  takes  place,  pro- 
bably as  the  result  of  injury  inflicted 
by  the  prolonged  employment  of  the 
taxis. 

2.  Chanrjes  in  Sac  and  Covp.rings 
of  Hernia. — The  sac  and  its  external 
coverings  become  inflamed,  if  the 
strangulation  be  not  relieved,  the  skin 
over  the  hernial  tumor  becoming,  on 
the  approach  of  gangrene,  of  a  red- 
dish-purple hue,  tender,  doughy,  and 
ultimately  emphysematous,  from  the  occurrence  of  mortification  or  the  escape 
of  gas  from  the  ulcerated  bowel ;  finally,  if  the  case  be  left  to  itself,  slough- 
ing will  ensue,  when  the  patient  may  possibly  recover  with  a  fecal  fistula. 

2.  Changes  in  Abdominal  Cavity. — The  peritoneum  always,  probably, 
becomes  inflamed  when  strangulation  has  persisted  for  any  length  of  time, 
the  inflammation  usually  assuming  a  diffused  character,  and  being  attended 
with  the  effusion  of  cloudy  serum,  and  the  production  of  ill-formed  lymph 
or  pus. 


a.  a.  The  portion  of  bowel  which  has  beeu  pro- 
truded ;  constricted,  dark,  and  eugorged.  At  6, 
the  upper  portion,  dilated,  and  of  dark  color. 
At  f,  the  lower  portion,  comparatively  empty, 
flaccid,  and  pale.  (Liston.) 


Symptoms  of  Strangulated  Hernia — These  are  either  local  or 
conditutional. 

1.  Local  Symptoms. — If  the  hernia  have  existed  for  some  time,  it  will  be 
found,  when  strangulated,  to  be  larger  than  usual,  and  somewhat  painful, 
and  if  it  contain  bowel,  to  be  tense,  I'esisting  and  semi-elastic  to  the  touch  ; 
an  omental  hernia,  however,  may  be  soft  and  doughy,  though  strangulated; 
or  if,  as  rarelv  happens,  a  recent  hernia  becomes  strangulated  behind  an 
old  and  empty  sac,  the  flaccidity  of  the  latter  may  mask  the  tenseness  of 
the  former.  The  hernia  is,  of  course,  irreducible.  There  is  no  longer  any 
impulse  on  coughing,  the  constriction  preventing  any  fresh  descent  of  bowel, 
and  not  allowing  the  shock  of  coughing  to  be  transmitted  to  the  hernial 
contents — a  fact  which  suggested  to  Luke  an  ingenious  plan  of  determining 
the  seat  of  strangulation,  by  noting  the  exact  point  at  which  the  impulse 
ceased  to  be  felt.  The  hernia  may  continue  to  increase  in  size,  after  the 
occurrence  of  strangulation,  from  the  effusion  of  serum  into  the  sac  ;  this  is 
particularly  observed  in  cases  in  which  the  taxis  has  been  repeatedly,  though 
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fruitlessly  employed.  On  the  approach  of  gangrene,  the  hernial  tumor,  as 
already  mentioned,  presents  the  ordinary  signs  of  inflammation,  and,  in 
some  instances,  suppuration  or  sloughing  may  ensue. 

2.  Constitutional  Symptoms. — These  are  referable  to  obstruction  of  the 
intestine,  and  to  subsequent  inflammation  of  the  sac  and  peritoneum. 

(1)  The  symptoms  of  intestinal  obstruction  are  essentially  the  same, 
whatever  may  be  the  cause  of  obstruction  ;  they  consist  of  griping  pains 
about  the  umbilicus,  a  sense  of  constriction,  with  flatulence,  tympanites, 
tenesmus,  constipation,  nausea,  and  vomiting.  There  may  be  one  or  two 
passages  from  the  lower  bowel  after  the  establishment  of  strangulation, 
and,  if  the  hernia  be  altogether  omental,  there  may  not  be  at  any  time  com- 
plete constipation.  There  is  also  a  variation  in  the  degree  to  which  vomit- 
ing is  present ;  in  some  cases  early  and  profuse,  in  other  cases  there  may 
be  merely  slight  nausea,  as  long  as  the  patient  is  quiet,  though  even  in  these 
instances  vomiting  may  be  induced  by  the  administration  of  liquids.  The 
matter  ejected  consists  at  first  of  the  contents  of  the  stomach,  next  of  the 
gastric  fluids,  mixed  with  regurgitated  bile,  and  ultimately  of  the  intestinal 
contents,  the  vomiting  then  being  called  fecal  or  stercoraceous.  As  the 
patient  becomes  exhausted,  and  particularly  if  opium  has  been  freely  given, 
the  vomiting  may  subside  ;  the  surgeon  should  not,  however,  be  deceived 
by  this  delusive  calm,  which  is  really  indicative  of  a  most  dangerous  con- 
dition ;  the  pulse  now  becomes  feeble,  the  surface  cold,  and  the  extremities 
shrivelled,  while  the  countenance  assumes  a  pinched  and  anxious  expression. 
Death  may  ensue  in  this  stage,  or,  on  the  other  hand,  the  extreme  relaxa- 
tion may  allow  reduction  to  be  readily  accomplished. 

(2)  The  symptoms  of  peritonitis,  when  this  condition  is  fully  developed, 
are  commonly  well  marked.  Often,  however,  there  are  but  little  pain  and 
tenderness,  and  but  for  the  peculiar  small  and  wiry  pulse,  and  anxious 
countenance,  the  existence  of  peritoneal  inflammation  might  not  be  recog- 
nized. Upon  the  occurrence  of  gangrene,  the  patient  falls  into  a  state  of 
collapse:  the  pain  suddenly  ceases,  the  skin  is  cold  and  bathed  in  a  clammy 
sweat,  the  pulse  is  weak  and  running,  sometimes  intermitting,  and  death 
may  be  preceded  by  slight  delirium.  The  period  at  which  the  inflammatory 
symptoms  occur  is  a  matter  of  some  importance.  In  a  case  of  acute  stran- 
gulation (page  842),  such  as  is  met  with  in  young  persons  as  the  result  of 
violent  exertion,  inflammation  sets  in  early,  and  may  terminate  in  fatal 
gangrene  in  the  course  of  a  few  hours ;  while,  if  the  strangulation  be  of  a 
more  chronic  character,  the  symptoms  of  obstruction  may  last  for  several 
days  before  the  occurrence  of  any  serious  inflammatory  changes;  hence, 
while  in  the  former  case  an  early  operation  is  imperative,  in  the  latter  more 
time  may  be  properly  spent  in  a  trial  of  other  measures. 

Diagnosis  of  Strangulation  A  strangulated  may  usually  be  dis- 
tinguished from  an  incarcerated  hernia  by  noting  the  absence  of  impulse 
on  coughing,  the  persistent  vomiting  and  stercoraceous  character  of  the 
matters  ejected,  and,  in  an  acute  case,  the  sudden  onset  of  the  symptoms. 
From  an  infianied  hernia,  or  from  general  peritonitis  coexisting  with  an 
irreducible  hernia,  it  may  be  distinguished  by  observing  the  character  of 
the  vomit  and  the  completeness  of  the  constipation.  In  a  case  of  merely 
coincident  peritonitis,  moreover,  the  point  of  greatest  tenderness  may  be 
at  a  distance  from  the  hernial  sac.  The  vomiting  of  pregnancy,  if  the 
patient  have  an  irreducible  hernia,  may  simulate  strangulation,  but  may 
be  distinguished  by  observing  the  nature  of  the  matter  ejected  (which  is 
never  stercoraceous),  and  the  absence  of  complete  constipation.  The  co- 
existence of  an  irreducible  hernia  with  intestinal  obstruction  from  another 
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cause,  may  deceive  the  most  skilful  sur<ieon,  the  existence  of  an  impulse  on 
coughing-  being,  in  such  a  case,  probably  the  only  symptom  to  distinguish 
it  from  one  of  strangulation.  If  there  be  tioo  or  more  hernife,  one  only 
of  which  is  strangulated,  it  will  prol)ably  be  found  that  there  is  most  ten- 
sion and  tenderness  about  the  neck  of  that  which  is  the  seat  of  constriction. 
Certain  tumors,  as  for  instance  an  inflamed  lymphatic  gland,  occurring  in 
one  of  the  common  localities  of  hernia  in  connection  with  the  rational 
symptoms  of  strangulation,  may  closely  simulate  the  latter  condition,  and 
the  true  state  of  the  case  may  be  only  revealed  by  making  an  exploratory 
incision.  In  flammation  of  an  undescended  testicle  may  be  distinguished 
from  strangulated  hernia,  by  observing  the  absence  of  the  gland  from  the 
corresponding  side  of  the  scrotum.  According  to  Englisch,  when  howel  is 
strangulated  the  urine  contains  albumen,  but  does  not,  unless  from  some 
coincident  cause,  when  the  strangulated  part  is  omentum. 

Prognosis — In  cases  of  acute  strangulation  (page  842),  the  prognosis 
is  extremely  grave,  ulceration  and  gangrene  sometimes  occurring  in  the 
course  of  a  few  hours.  In  chronic  strangulation,  there  is  less  immediate 
danger,  though  the  affection  is  always  one  of  a  very  serious  character.  It 
is  difficult  to  estimate  properly  the  death-rate  of  strangulated  hernia,  from 
the  fact  that  the  operation,  which,  in  many,  if  not  most,  cases  affords  the 
only  chance  of  life,  is  unfortunately  too  often  postponed  until  death  is  in- 
evitable under  any  circumstances.  I  cannot  subscribe  to  the  dogma,  which 
has  been  recently  promulgated  by  high  authority  both  at  home  and  abroad, 
that  surgeons  generally  are  too  prone  to  operate  in  cases  of  strangulated 
hernia.  I  am  well  convinced,  on  the  contrary  (and  in  this  view  I  am  sus- 
tained by  the  almost  unanimous  testimony  of  hospital  surgeons  of  large  ex- 
perience), that  lives  are  constantly  sacrificed  by  the  hesitancy  which  many 
medical  men  feel  in  resorting  to  herniotomy  ;  and  yet  this  is  an  operation 
which,  like  tracheotomy,  every  physician,  as  well  as  every  surgeon,  should 
feel  himself  competent  to  perform.  While  no  one  can  deprecate  more  than 
I  do  a  premature  resort  to  the  knife,  I  firmly  believe  that  many  lives  would 
annually  be  saved,  were  the  profession,  as  well  as  the  public,  more  aware  of 
the  dangers  attending  a  strangulated  hernia,  and  of  the  responsibilit}^  which 
attaches  to  him  who  undertakes  its  treatment.  This  much  is  certain  :  that 
every  strangulated  hernia,  if  not  relieved  in  a  variable,  but  always  brief, 
period,  will  almost  inevitably  cause  the  death  of  the  patient ;  and  that,  if  a 
moderate  and  cautious  employment  of  the  taxis  does  not  afford  relief,  the 
sole  hope  of  safety  lies  in  the  use  of  the  knife — the  operation,  moreover, 
not,  as  a  rule,  adding  anything  to  the  danger  of  the  case,  though  from  being 
postponed  until  too  late,  it  unfortunately  often  fails  to  save  life.  Birkett 
estimates  the  proportion  of  patients  lost  by  delay  as  being  two-thirds  of 
those  who  die  after  the  operation,  and  judiciously  advises  that  the  surgeon 
should  not  feel  himself  justified  in  leaving,  for  any  length  of  time,  a  case 
of  strangulated  hernia,  until  the  constriction  has  been,  in  one  way  or 
another,  relieved. 

Even  in  a  case  in  which  the  diagnosis  is  not  quite  clear,  an  exploratory 
incision  may  be  highly  proper,  and  the  oft-repeated  rule,  "  when  in  doubt, 
operate,"  is  unquestionably  founded  on  sound  surgical  principles. 

Treatment  of  Strangulated  Hernia — The  two  principal  methods 
employed  in  the  treatment  of  strangulated  hernia  are  the  taxis  and  herni- 
otomy. There  are,  besides,  certain  auxiliary  measures,  which  are  employed 
either  before  resorting  to,  or  in  connection  with,  the  taxis.  It  is  of  the 
utmost  importance,  in  regard  to  treatment,  that  the  surgeon  should  dis- 
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tinguish  between  the  two  conditions  which  have  been  referred  to  as  acute 
and  chronic  strangulation. 

In  the  acute  form  (which,  it  may  be  repeated,  usually  occurs  in  young 
persons,  often  as  the  result  of  sudden  and  violent  exertion,  the  hernia  itself 
being  commonly  of  small  size),  but  little  time  is  allowed  for  the  employ- 
ment of  expectant  treatment;  and  if  the  intensity  of  the  constitutional 
disturbance,  the  restlessness  and  anxiety  of  the  patient,  and  the  constant 
vomiting,  with  pain  and  other  evidences  of  threatening  inflammation,  show 
the  case  to  be  one  of  this  class,  the  surgeon  should  resort  at  once  to  the 
taxis,  aided  by  the  induction  of  complete  antesthesia,  with  the  understand- 
ing that,  if  a  moderate  trial  of  this  method  prove  unavailing,  herniotomy 
is  to  be  immediately  proceeded  with. 

If,  on  the  other  hand,  the  case  be  one  of  chronic  strangulation  (which 
is  usually  met  with  in  old  persons  who  have  long  been  ruptured,  in  which 
the  hernia  is  comparatively  large,  and  in  which  the  symptoms  are  at  first 
simply  those  of  obstruction),  the  necessity  for  immediate  action  is  less 
urgent.  If  no  vomiting  have  occurred,  or  if  merely  the  contents  of  the 
stomach  have  been  rejected  without  there  having  been  any  regurgitation 
from  the  bowels,  it  may  even  be  proper  to  postpone  the  taxis,  and  try  the 
effect  of  rest,  position,  and  cold,  with  the  internal  administration  of  opium. 
The  patient  may  be  placed  in  bed,  with  the  hips  elevated  and  the  knees 
flexed,  the  scrotiim  (in  case  of  scrotal  hernia)  being  well  supported,  and  an 
ice-bag,  guarded  by  flannel,  applied  over  the  neck  of  the  sac  and  adjacent 
parts.  The  lower  bowel  may  be  emptied  by  the  use  of  an  enema,  and  a 
full  dose  of  opium  or  morphia  given  by  the  mouth  (or  by  the  rectum  if 
there  be  much  nausea),  the  room  being  then  darkened  and  the  patient  left 
to  sleep.  Upon  the  surgeon's  return,  after  an  interval  of  four,  six,  or  eight 
hours,  according  to  the  greater  or  less  urgency  of  the  case,  he  will  often 
find  that  reduction  either  has  been  spontaneously  accomplished,  or  is 
readily  effected  by  slight  manipulation.  It  is  impossible  to  lay  down  any 
positive  rule  as  to  the  length  of  time  during  which  this  expectant  mode  of 
treatment  may  be  properly  employed,  but  probably  twenty-four  hours  may 
be  given  as  an  extreme  limit ;  at  the  end  of  this  period,  or  before  (if  urgent 
symptoms  should  arise),  the  patient  should  be  thoroughly  anyesthetized,  and 
then,  if  the  taxis  fail,  the  surgeon  should  at  once  proceed  to  the  operation. 

The  above  remarks  are  based  upon  the  supposition  that  the  surgeon  has 
had  the  opportunity  of  directing  the  treatment  of  the  case  from  the  very 
beginning.  It  unfortunately  happens,  however,  that,  in  many  instances, 
precious  time  is  wasted  on  account  of  the  ignorance  or  obstinacy  of  the 
patient,  or,  still  worse,  that  his  condition  has  been  greatly  aggravated  by 
ill-judged  and  perhaps  violent  efforts  at  reduction  by  himself  or  others. 
The  surgeon  is  often  not  called  to  the  case  until  ulceration  or  gangrene  of 
the  gut  is  impending,  if,  indeed,  it  have  not  already  occurred.  Under  such 
circumstances,  an  operation  is,  of  course,  the  only  treatment  admissible. 
In  any  case,  if  the  matters  vomited  be  colored  with  bile,  showing  that 
intestinal  regurgitation  has  begun,  and  still  more  if  the  vomiting  be  ster- 
coraceous,  no  time  should  be  lost  in  relieving  the  constriction,  and  if  the 
taxis  have  been  already  fairly  tried  by  another  practitioner,  it  may,  under 
these  circumstances,  be  even  proper  to  operate  without  its  repetition.  As 
justly  remarked  by  Birkett,  "  The  vital  importance  of  liberating  the  bowel 
from  constriction,  at  the  earliest  moment,  cannot  be  overestimated.  As 
upon  the  speedy  accomplishment  of  this  the  salvation  of  life  depends,  a 
little  precipitate  action  may  even  be  forgiven,  so  hazardous  is  the  position 
of  a  patient  with  the  bowel  strangulated.  But  what  is  the  risk  attending 
the  operation  of  exposing  the  hernial  sac,  dividing  the  impediment  to  the 
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reduction  of  the  hernia,  and  reducing-  it,  even  should  the  peritoneal  sac 
require  to  be  opened?  Practically  none.  In  comparison  with  that  of 
leaving  the  bowel  strangulated,  it  is  harmless." 

The  Taxis.' 

This  is  the  name  given  to  the  various  manipulations  by  which  the  sur- 
geon endeavors  to  effect  the  reduction  of  hernia  without  resorting  to  any 
cutting  operation.  The  ordinary  and  commonly  the  best  mode  of  apply- 
ing the  taxis  is  as  follows:  The  patient  being  thoroughly  anaesthetized,  in 
the  recumbent  posture,  with  both  the  shoulders  and  hips  slightly  raised, 
the  thighs  adducted  and  flexed  (so  as  to  relax  the  abdominal  muscles),  and 
the  bladder  and  rectum  emptied,  the  surgeon  fixes  the  orifice  and  neck 
of  the  hernial  sac,  by  surrounding  the  corresponding  part  of  the  tumor 
with  the  thumb  and  fingers  of  the  left  hand,  while  with  the  palm  and 
fingers  of  the  right  he  gently  compresses  the  body  of  the  tumor,  so  as,  if 
possible,  to  empty  it  of  some  of  its  gaseous  or  fluid  contents.  Then  dra  w- 
ing down  the  tumor  a  little,  so  as  to  dislodge  the  hernia  from  the  con- 
stricting neck  of  its  sac,  and  draw  down  the  mesentery,  Avhich,  as  pointed 
out  by  Berger,  acts  as  a  conical  plug  in  impeding  reduction,  he  attempts, 
by  a  combination  of  gentle  kneading,  rolling,  and  compressing  movements, 
to  return  the  protruding  viscera  into  the  abdominal  cavity,  the  line  of 
pressure  strictly  corresponding  to  that  by  which  the  hernia  came  down, 
and  that  portion  of  the  hernial  contents  being  first  replaced  which  last  de- 
scended. The  success  of  the  manipulation  is  made  apparent  by  the  disap- 
pearance of  the  tumor  with  the  peculiar  gurgling  and  slipping  sensation 
which  has  been  already  referred  to  as  characterizing  the  reduction  of  a 
hernia  (p.  835). 

The  mode  of  applying  the  taxis  above  described  may  be  advantageously 
varied  in  certain  cases;  thus,  if  the  seat  of  constriction  be  not  hidden  by 
the  thickness  of  the  superincumbent  fat,  the  surgeon  may  attempt  to  dilate 
the  hernial  aperture,  by  introducing  the  tip  of  the  finger  or  the  finger-nail, 
and  drawing  the  edge  of  the  ring  to  one  side,  while  pressure  on  the  tumor 
is  maintained  with  the  other  hand.  This  plan,  the  suggestion  of  which  is 
attributed  to  Seutin,  is  chiefly  applicable  in  cases  of  femoral  hernia,  and 
should  only  be  tried  in  ca.ses  of  quite  recent  strangulation,  for  if  the  con- 
stricted bowel  were  already  softened  by  inflammatory  changes,  the  pressure 
of  the  finger  might  possibly  lead  to  serious  consequences ;  a  somewhat 
similar  manceuvre  has  recently  been  recommended  by  P.  C.  Smyly,  of 
Dublin  ;  and  H.  R.  Allen,  of  San  Francisco,  has  devised  a  special  instru- 
ment for  effecting  the  same  purpose.  In  some  cases,  in  which  the  ordinary 
taxis  fails,  taxis  with  inversion  may  succeed.  This  consists  in  drawing 
the  lower  extremities  and  body  of  the  patient  upwards  in  a  vertical  direc- 
tion, while  the  shoulders  rest  on  the  bed,  thus  bringing  the  force  of  gravit}^ 
to  aid  the  manipulations  of  the  surgeon.  The  same  end  may  be  sometimes 
attained  with  less  discomfort  to  the  patient  by  simply  elevating  the  pelvis, 
and  practising  slow  and  gentle  frictions  of  the  abdomen,  in  a  direction  from 
below  upwards,  so  as  to  encourage  the  recession  of  the  viscera  from  the 
seat  of  constriction.  Again,  success  may  be  occasionally  attained  by 
causing  the  patient  to  lie  on  one  or  other  side  in  a  semi-prone  position  (as 
advised  by  Gay,  of  Buffalo),  by  placing  him  on  his  elbows  and  knees,  or 
by  directing  him  to  stand  erect,  or  to  lean  forwards  over  the  back  of  a 
chair.    In  a  case  admitting  of  procrastination,  any  or  all  of  these  plans 

1  From  tlie  Greek  rafij,  from  Taa-c-a;,  I  arrange  or  put  in  order. 
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mav  be  tried  before  resorting  to  severer  measures.  A  curious  ease  is  re- 
corded by  Froumiiller,  in  which  reduction  of  an  umbilical  hernia  was 
effected  by  the  application  of  an  exhausted  cupping-glass;  the  sac  and 
overly ing'tissues  rose  into  the  glass  to  fill  the  vacuum,  and  the  strangu- 
lated  gut  instantly  slipped  back  into  the  cavity  of  the  abdomen.  A  similar 
plan  is  recommended  by  Dr.  Washington,  of  Nashville. 

Dr.  Hadden,  of  Nevv  York,  records  a  case  of  inguinal  hernia  in  which 
the  taxis  was  aided  by  introducing  the  left  hand  through  the  rectum  into 
the  descending  colon,  and  making  traction  upon  the  incarcerated  bowel. 

The  taxis  should  invariably  be  practised  with  the  utmost  caution  and 
gentleness;  forcible  squeezing  and  pushing  is  not  at  all  likely  to  be  pro- 
ductive of  the  slightest  benefit,  while  it  will  almost  certainly,  by  increasing 
the  tendency  to  congestion,  hinder  reduction,  and  may  not  improbably 
lead  to  a  serious  and  perhaps  fatal  termination.  The  time  during  which 
the  taxis  may  be  employed  should  not,  as  a  rule,  exceed  from  a  quarter  to 
half  an  hour  on  each  occasion;  if  on  its  first  trial  it  do  not  prove  success- 
ful, and  if  the  urgency  of  the  case  admit  of  delay,  a  trial  should  be  given 
to  opium,  cold  applications,  etc.,  in  the  way  already  described,  the  taxis 
being  renewed  after  some  hours'  interval;  if  the  second  attempt  also  fail, 
herniotomy  should  ordinarily  be  at  once  resorted  to. 

Adjuvants  to  the  Taxis. — Of  these  the  most  valuable  is  unques- 
tionably ansestheHia.  Chloroform  is  preferred  to  ether  by  many  surgeons, 
as  being  less  likely  to  provoke  vomiting;  but  as  the  fullest  effect  of  the 
anaesthetic  agent  is  required,  ether  is  probably  safer,  and  will,  1  believe, 
be  found  quite  satisfactory  Etherization  should  be  pushed  not  only  until 
the  patient  is  insensible  to  pain,  but  until  complete  muscular  relaxation  is 
induced.  Venesection  was  formerly  much  employed  in  these  cases,  the 
bleeding  being  sometimes  carried  ad  deliquium,  but  since  the  introduction 
of  anaesthetics  is  comparatively  seldom  resorted  to;  the  same  may  be  said 
of  the  use  of  the  tobacco  enema,  an  uncertain  and  dangerous  remedy.  The 
warm  bath  is  often  an  efficient  adjuvant  to  the  taxis,  and  may  be  properly 
used  in  hospitals,  or  wherever  there  are  facilities  for  its  emplo3nnent,  as  a 
preliminary  to  the  taxis  in  acute  cases.  The  patient  may  be  kept  in  a 
bath  of  a  temperature  of  about  95°  Fahr.,  until  some  relaxation  or  faint- 
uess  is  induced,  when  he  should  be  wrapped  in  blankets  and  immediately 
etherized.  The  taxis  is  then  employed,  and  if  this  fail,  herniotomy.  The 
warm  bath  is  less  applicable  in  cases  of  chronic  strangulation,  in  which  it 
seems,  sometimes,  to  increase  the  tension  and  bulk  of  the  hernial  tumor. 
The  local  application  of  cold,  by  means  of  the  ether-spray,  or  in  the  form 
of  an  ice-bag  guarded  by  flannel,  is  often  of  great  use  in  cases  admitting  of 
some  hours'  delay,  in  conjunction  with  ^,  position  which  insures  relaxation 
of  the  abdominal  walls,  and  the  internal  administration  of  opium  (see  page 
846).  The  hypodermic  injection  of  atropia  has  been  successfully  resorted 
to  by  a  French  surgeon,  Dr.  Rahn,  and  that  of  morphia  by  Dr.  Philip})e. 
Planat,  of  Nice,  recommends  the  use  of  ergot,  both  internally  and  as  a  local 
application.  Pressure  by  means  of  an  elastic  bandage  appears  to  have 
been  originally  suggested  by  Maisonneuve,  and  has  been  occasionally  em- 
ployed with  advantage.  Purgatives  are  very  commonly  taken  by  patients 
on  their  own  responsibility,  or  by  the  prescription  of  non-professional 
advisers,  but  can  exercise  only  an  injurious  influence.  They  may,  as 
already  mentioned,  be  of  service  in  the  treatment  of  incarcerated  hernia 
(p.  841),  but  should  be  strictly  interdicted  when  actual  strangulation  ex- 
ists. A  purgative  enema  of  castor  oil  and  oil  of  turpentine,  suspended  in 
gruel  or  soapsuds,  may,  however,  be  properly  administered  in  a  case  of 
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chronic  strangulation,  with  a  view  of  emptying  the  bowel  below  the  seat 
of  constriction,  and  thus,  by  lessening  the  distention  of  the  abdomen, 
facilitating  the  reduction  of  the  hernia.  Puncturing  the  hernia  by  means 
of  a  delicate  trocar,^  with  or  without  the  subsequent  use  of  an  "aspirator," 
so  as  to  diminish  the  tension  of  the  strangulated  gut  by  withdrawing  its 
gaseous  and  even  its  liquid  contents,  has  been  recommended  by  Dieulafoy, 
Fonssagrive,  Duplony,  Autun,  Chauveau,  and  other  surgeons.  Unsuc- 
cessful cases  have,  however,  been  recorded  by  Doutrelepont,  Madelung, 
Fleury.  Yerneuil,  and  Panas,  and  there  is  reason  to  believe  that  the  opera- 
tion is  not  as  free  from  risk  as  was  at  first  supposed.  Inflation  of  the 
bowel  by  the  use  of  bellows  has  been  successfully  employed  by  Dr.  Joy,  of 
Tamw^orth,  and  other  surgeons,  the  distension  of  the  gut  apparently  pro- 
ducing a  vis  a  tergo  which  draws  back  the  strangulated  portion ;  and  with 
a  similar  object  Torres  has  oddly  suggested  the  use  of  successive  enemata 
of  bicarbonate  of  sodium  and  tartaric  acid,  so  as  to  insure  a  free  formation 
of  gas  within  the,  intestine. 

Management  of  the  Case  after  Reduction. — The  symptoms  of 
strangulation  commonly  disappear  immediately  or  very  soon  after  the 
accomplishment  of  reduction  ;  all  that  is  then  necessary  is  to  apply  a  com- 
press and  bandage  to  prevent  the  re-descent  of  the  hernia,  and  to  keep  the 
patient  in  bed  until  any  constitutional  disturbance  that  may  be  present  has 
subsided.  If  the  bowels  are  not  moved  spontaneously  in  the  course  of  two 
or  three  days,  an  opening  enema  may  be  administered. 

Persistence  of  Symptoms  after  Reduction  It  occasionally 

happens  that,  though  the  hernial  tumor  has  disappeared  under  the  use  of 
the  taxis,  the  symptoms  of  strangulation  still  continue:  this  may  arise  from 
the  occurrence  of  what  is  called  redvction  in  mass  (only  met  with  in  in- 
guinal hernia) ;  from  the  gut  having  been  so  tightly  constricted  as  to  be 
more  or  less  completely  paralyzed,  in  which  case  gangrene  will  probably 
follow ;  from  the  existence  of  strangulation  within  the  sac  (as  from  the 
existence  of  internal  adhesions,  or  from  a  knuckle  of  intestine  being  caught 
in  a  pocket  of  omentum,  in  a  case  of  entero-epiplocele) ;  or  from  the  coex- 
istence of  a  second  strangulated  hernia  in  another  locality. 

1.  Reduction  in  Mass  {en  bloc). — This  name  is  commonly  applied  to 
several  distinct  pathological  conditions. 

(1)  The  whole  hernia  may  be  pushed  back  behind  the  abdominal  walls; 
into  a  space  formed  by  the  separation  of  these  from  the  parietal  peritoneum ; 
this  is  a  very  rare  accident,  according  to  Birkett,  who  believes  that  more 
frequently  only  the  neck  and  mouth  of  the  sac  are  detached  from  their 
external  connections,  the  scrotal  tissues  being  pushed  up  with  the  body  of 
the  sac,  which  then  lies  partially  within  the  inguinal  canal.  In  either  case, 
the  strangulation  is  maintained  by  the  neck  of  the  hernial  sac. 

(2)  The  neck  of  the  sac  may  give  way  under  forcible  pressure,  the 
hernia  as  a  consequence  escaping  into  the  subserous  areolar  tissue,  where 
it  forms  a  pouch  for  itself  between  the  peritoneum  and  the  internal  abdo- 
minal fascia. 

(3)  There  may  be  an  intra-parietal  sac,  or  rather  the  sac  may  consist 
of  two  parts  which  are  separated  by  a  contracted  portion ;  if  the  seat  of 
strangulation  be  at  the  ventral  orifice,  the  hernia  may  be  pushed  from  the 
outer  into  the  inner  or  intra-parietal  sac  (which  is  situated  in  the  abdominal 

1  This  mode  of  treatment  was  described  by  Peter  Lowe,  in  the  earlj  part  of  the 
seventeenth  century. 
54 


850 


HERNIA. 


wall),  the  tumor  as  a  consequence  disappearing,  though  the  strangulation 
still  continues. 

The  occui'rence  of  reduction  in  mass  is  not  attended  with  the  gurgling 
sound  and  sensation  which  is  characteristic  of  the  return  of  a  hernia  from 
its  sac  into  the  cavity  of  the  abdomen;  and  hence,  if  this  sign  should  in  any 
case  be  absent,  the  surgeon  would  at  once  suspect  that  the  accident  in  ques- 
tion had  happened.  If  reduction  in  mass  should  have  taken  place  before 
the  surgeon  is  called  to  the  case,  he  w^ould  be  forced  to  rely  nuiinly  upon 
the  history  of  the  accident,  in  making  a  diagnosis,  though  if  the  whole 
hernia  were  within  the  abdominal  w^all,  he  would  be  aided  by  observing 
that  there  was  no  fulness  of  the  part  such  as  would  be  caused  by  the  sac 
remaining  in  situ,  and  that  the  inguinal  canal  and  abdominal  rings  were 
unusuall}^  patulous.  In  the  case  of  rupture  of  the  neck  of  the  sac,  or  of 
the  existence  of  an  intra-parietal  sac,  these  signs  would  of  course  be  absent. 

The  treatment  of  reduction  in  mass  consists  in  directing  the  patient  to 
cough,  so  as  if  possible  to  cause  the  re-descent  of  the  hernia  (when  herni- 
otomy should  be  at  once  performed) ;  or,  if  this  fail,  in  making  an  explora- 
tory incision,  exposing  the  abdominal  ring,  prolonging  the  wound  if  neces- 
sary into  the  inguinal  canal,  laying  open  the  sac  of  the  hernia,  and  dividing 
the  neck  of  the  sac  or  other  source  of  constriction. 

2.  Paralysis  of  the  Bowel. — This  condition  may  be  suspected  if  the 
symptoms  of  strangulation  continue  in  spite  of  reduction  attended  with  the 
characteristic  gurgle,  so  often  referred  to.  Under  these  circumstances,  the 
surgeon  should  wait  for  a  few  hours,  for  it  may  be  that  the  constriction, 
though  sufficient  to  cause  temporary  paralysis  of  the  gut,  has  not  impaired 
its  vitality,  in  which  case  the  vomiting  will  by  degrees  lose  its  stercoraceous 
character,  the  tympanites  subside,  and  all  the  s3'mptoms  of  strangulation 
gradually  disappear;  to  operate  under  such  circumstances  would  expose 
the  patient  to  a  totally  unnecessary  risk.  If,  however,  the  symptoms  per- 
sist with  unabated  violence  for  several  hours,  the  best  that  can  be  done  is 
to  lay  open  the  hernial  sac  and  deal  wath  the  gangrenous  intestine  (if  this 
can  be  found)  in  the  way  which  will  be  presently  described,  or,  as  a  last 
resort,  to  cover  the  wound  with  a  light  poultice,  in  the  hope  that  when  the 
gut  sloughs  the  patient  may  recover  with  a  fecal  fistula. 

3.  Internal  Strangulation. — The  symptoms  in  this  case,  if  the  hernia 
were  inguinal,  might  be  indistinguishable  from  those  of  reduction  in  mass; 
the  hernial  sac  could,  however,  always  be  felt  in  the  inguinal  canal,  and 
there  would  be  no  undue  patulousness  of  the  abdominal  rings.  The  treat- 
ment would  consist  in  laying  open  the  sac,  and  in  searching  for  and  re- 
moving the  cause  of  constriction,  dividing  bands  of  adhesion,  and  unravel- 
ling, as  it  were,  the  omentum,  by  the  folds  of  which  the  strangulation 
might  probably  be  caused ;  if  it  should  be  found  that  the  seat  of  constriction 
was  not  within  reach,  the  case  being  one  of  internal  strangulation  and  the 
existence  of  the  hernia  a  mere  coincidence,  the  surgeon  would,  in  my 
opinion,  be  justified  in  extending  the  incision  upwards  into  the  abdominal 
wall,  80  as  to  allow  a  careful  exploration  of  the  adjacent  intestine;  by  such 
a  proceeding,  Bryant  was  enabled  to  discover  and  divide  a  fibrous  band 
which  produced  internal  strangulation,  and  thus  saved  his  patient's  life.  A 
similar  operation  in  my  own  hands  was  effective  in  relieving  the  strangu- 
lation, though  the  patient  ultimately  died  from  peritonitis. 

4.  Coexistence  of -another  Het-nia. — If  a  second  hernia  should  exist  in 
a  state  of  strangulation  (which  could  be  ascertained  by  a  careful  examina- 
tion of  the  various  parts  in  which  hernite  may  occur),  it  should  of  course 
be  at  once  reduced  by  the  taxis,  or,  if  necessary,  by  herniotomy. 
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Rupture  of  the  Intestine — This  is  the  most  serious  complication 
which  can  follow  the  employment  of  the  taxis,  and  is  only  likely  to  ensue 
when  the  force  used  has  been  very  great;  it  must  not  be  forgotten,  how- 
ever, that  a  portion  of  bowel  which  has  been  strangulated  for  twenty-four 
hours  or  longer,  is  very  much  softened,  and  will  give  way  under  much 
slighter  pressure  than  in  its  normal  condition.  The  signs  by  which  the 
occurrence  of  this  accident  may  be  recognized  are  sufficiently  obvious ;  the 
hernia  disappears, but  without  the  characteristic  gurgle  which  is  perceived 
when  reduction  is  properh^  accomplished,  and  the  development  of  intense 
abdominal  paifi,  with  hiccough  and  collapse,  indicates  the  occurrence  of  fecal 
extravasation  into  the  peritoneal  sac.  Death  is  inevitable,  unless,  as  rarely 
happens,  adhesions  should  have  previously  shut  off  the  part  from  the  gene- 
ral cavity  of  the  peritoneum,  when  recovery  with  a  fecal  fistula  may  pos- 
sibly ensue.  The  only  admissible  treatment  would  consist  in  laying  open 
the  hernial  sac,  so  as  to  facilitate  the  latter  termination. 


Herniotomy  or  Kelotomy. 


There  are  two  principal  modes  of  operating  for  the  relief  of  strangulated 
hernia,  in  one  of  which  the  hernial  sac  is,  and  in  the  other  of  which  it  is 
not,  opened.  The  latter,  which  is  sometimes  known  as  Petit's  operation, 
is  preferable  in  certain  selected  cases,  and  will  be  referred  to  in  its  proper 
place.  Instead  of  operating  at  the  seat  of  hernia,  it  has  been  recommended 
to  open  the  abdominal  cavity  at  a  neighboring  point  and  endeavor  to  draw 
the  strangulated  gut  backwards  out  of  the  hernial  sac.  The  introduction 
of  this  mode  of  operating  has  been  incorrectly  attributed  to  Cheselden  ;  it 
has  been,  as  far  as  I  know,  resorted  to  (intentionally)  in  but  two  cases, ^ 
by  Annandale,  and  both  of  those  cases  terminated  fatally. 

Herniotomy  Opening  the  Sac  The  ordinary  operation,  in  which 

the  sac  is  opened,  is  thus  performed.  The  patient  is  thoroughly  anassthe- 
tized,  his  bladder  and  rectum 

emptied,  and  the  hair  re-  F'o.  473. 

moved  from  the  seat  of 
operation.  The  surgeon 
makes  his  first  incision, 
from  two  to  four  inches 
long,  through  the  skin  and 
superficial  fascia  over  the 
neck  of  the  sac,  either  by 
transfixing  a  fold  of  integu- 
ment and  cutting  from 
without  inwards,  or,  which 
is  safer,  by  simply  cutting 
down  as  if  for  the  removal 
of  a  tumor.  After  the  first 
incision,  the  operator  should 
proceed  cautiously,  picking 
up  each  successive  layer  of 
tissue  Avith  forceps,  and 
notching  it,  so  as  to  intro- 
duce a  grooved  director,  upon  which  it  is  then  to  be  slit  up ;  any  artery 
that  bleeds  should  be  at  once  secured.    When  the  sac  is  reached,  it  is  in 


Herniotomy:  searching  for  the  seat  of  stricture.  (Listox.) 


•  Two  cases  are,  however,  known  in  which  laparotomy  was  employed  in  the  treat- 
ment of  unrecognized  obturator  hernia. 
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the  same  way  picked  up  (at  its  anterior  and  lower  part)  with  delicate  for- 
ceps or  a  tenaculum,  notched  by  a  light  touch  of  the  knife  laid  flatwise,  and 
then  slit  up  upon  a  broad  director.  The  sac  may  be  usually  recognized  by 
its  tension,  its  rounded,  semi-translucent  appearance,  its  fibrillous  structure, 
and  the  arborescent  distribution  of  its  vessels.  A  flow  of  serum  commonly 
marks  the  opening  of  the  sac.  The  next  step  is  to  divide  the  source  of 
constriction;  this  is  effected  by  passing  the  left  forefinger  up  to  the  neck  of 
the  sac  (Fig.  413),  and  insinuating  the  nail  beneath  the  tense  edge  (draw- 
ing the  coil  of  intestine  slightly  downwards,  if  necessary,  for  the  purpose), 
and  then  introducing  flatwise,  along  the  palmar  surface  of  the  finger,  a 
probe-pointed  "hernia-knife"  with  a  limited  cutting  edge  (Fig.  474)-,  by 


Fig.  474. 


Hernia-knife. 

turning  the  edge  forwards,  as  soon  as  the  blade  has  entered  the  stricture, 
the  latter  may  be  readily  divided,  an  incision  of  from  two  to  three  lines 
being  usually  quite  sufficient.  If  the  stricture  will  not  admit  the  finger- 
nail, a  grooved  director  must  be  substituted.  As  soon  as  the  constriction 
is  relieved,  the  surgeon  examines  the  contents  of  the  hernia,  dealing  with 
bowel  and  omentum  according  to  the  condition  in  Avhich  each  is  found;  if 
their  state  be  satisfactory,  reduction  is  cautiously  effected,  the  gut  being 
first  returned,  and  the  edges  of  the  sac  held  in  place  so  as  to  avoid  the 
accident  which  has  been  referred  to  as  reduction  in  mass.  The  finger 
should  then  be  cautiously  introduced  into  the  abdominal  cavity,  to  make 
sure  that  the  constriction  has  been  removed,  when  the  wound  may  be 
closed  at  its  upper  part  with  a  few  stitches,  and  a  compress  and  bandage 
applied.  The  lower  part  of  the  wound  should  always  be  left  open  to  secure 
free  drainage,  the  subsequent  dressings  being  varied  according  to  the  exi- 
gencies of  each  particular  case. 

The  after-treatment  consists  in  keeping  the  patient  in  bed,  and  under 
the  influence  of  moderate  doses  of  opium,  liquid  diet  only  being  allowed 
for  four  or  five  days.  If  the  bowels  are  not  moved  spontaneously,  a  simple 
enema  may  be  given  after  forty-eight  hours,  and  repeated  when  necessary, 
but  the  administration  of  purgatives  by  the  mouth  should  be  avoided. 

Treatment  of  Complications. — Various  complications  may  arise 
during  the  performance  of  herniotomy,  or  subsequently,  the  treatment  of 
Avhich  must  now  be  briefly  considered. 

Treatment  of  Intestine. — If  the  bowel  contained  in  a  strangulated  hernia 
be  merely  congested,  it  should  be  gently  returned  into  the  abdominal  cavity, 
in  the  way  already  directed.  If  it  be  infiamed,  and  present  a  distinct 
groove  or  sulcus  corresponding  to  the  seat  of  constriction  (see  page  842), 
it  should  be  left,  after  division  of  the  stricture,  at  or  near  the  orifice  of  the 
hernial  sac,  so  that  if,  as  is  likely  to  happen,  perforation  ensue,  the  part 
will  be  in  the  most  favorable  position  for  the  formation  of  a  fecal  fistula. 
Bourguet,  of  Aix,  advises  that  the  gut  should  be  fixed  at  the  level  of  the 
internal  wound  by  means  of  catgut  sutures.  The  external  wound  should 
be  lightly  dressed  with  oiled  lint  or  a  poultice.  If  the  bowel  be  absolutely 
gangrenous,  it  should  be  slit  up  and  left  in  situ;  to  return  the  gut  in  this 
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condition  would  be  to  insure  the  occurrence  of  fecal  extravasation,  and  the 
development  of  fatal  peritonitis.  In  every  case,  the  source  of  constriction 
should  be  freely  divided.  A  wound  of  the  intestine  may  be  accidentally  in- 
flicted,  either  in  opening  the  sac  prematurely  or  in  dividing  the  stricture, 
if  a  grooved  director  be  used  instead  of  the 'finger-nail  in  this  part  of  the 
operation — the  gut  spreading  over  the  groove  of  the  instrument,  and  thus 
coming  in  the  way  of  the  knife.  Hence,  if  a  director  be  employed,  the 
surgeon  should  see  that  it  is  free  from  the  bowel,  and  then  keep  it  firmly 
pressed  against  the  stricture,  until  the  latter  has  been  divided.  To  avoid 
the  risk  of  wounding  the  gut,  Richardson,  of  Dublin,  has  recommended  a 
knife  with  a  broad  flange  attached  to  its  back,  and  projecting  in  front  and 
on  either  side,  thus  serving  the  double  purpose  of  knife  and  director;  some- 
what similar  instruments  have  been  also  employed,  in  the  last  century  by 
Ledran,  and  more  recently  by  Patterson,  of  Glasgow,  and  AUis,  of' this 
city.  The  treatment  of  wounded  intestine  has  been  already  considered  in 
another  portion  of  the  volume  (see  page  397). 

Treatment  of  Omentum. — If  the  omentum  found  in  the  hernial  sac  be 
but  small  in  quantity,  and  unaltered  in  structure,  though  congested,  it 
should  be  returned  into  the  abdominal  cavity.  If  thickened  and  indurated, 
it  should,  on  the  other  hand,  be  left  in  the  sac,  as  it  is  apt  in  this  state  to 
become  inflamed,  and  its  reduction  would  probably  lead  to  the  development 
of  general  peritonitis.  If,  in  addition,  the  protruded  omentum  be  deeply 
congested,  it  should,  as  a  rule,  be  excised,  and  this  should  invariably  be 
done  if  the  omentum  be  inflamed  or  gangrenous.  Excision  is  effected  by 
transfixing  the  base  of  the  constricted  omentum  with  a  double  ligature, 
tying  it  in  two  parts  so  as  to  avoid  hemorrhage,  and  then  cutting  off  the 
mass  below  the  seat  of  ligation.  Retraction  of  the  stump  is  prevented  by 
bringing  the  ligatures  through  the  wound,  and  fixing  them  on  the  abdominal 
wall  by  means  of  adhesive  strips ;  the  external  wound  may  be  closed  over 
the  stump,  except  in  the  case  of  gangrene,  when  it  should  be  left  open  and 
simply  dressed  with  a  light  poultice.  If  an  ovary  be  found  in  the  sac,  it 
may  be  dealt  with  in  the  same  manner  as  the  omentum. 

It  is  perhaps  scarcely  necessary  to  say  that  before  excising  any  portion 
of  the  omentum,  it  should  be  thoroughly  uravelled,  and  carefully  examined, 
to  make  sure  that  no  portion  of  gut  is  entangled  in  its  folds.  Any  cysts 
that  may  be  found  luay  be  treated  by  simple  puncture. 

Irreducibility  after  Operation . — It  sometimes  happens  that,  though  the 
constriction  is  relieved,  the  hernia  cannot  be  reduced;  this  is  usually  owing 
to  the  existence  of  adhesions  between  the  protruded  bowel  and  the  inner 
surface  of  the  sac,  but  may  occasionally  be  due  to  extreme  distention  of 
the  intestine  itself. 

(1)  The  Management  o  f  Adhesions  depends  chiefly  on  the  state  of  the 
bowel ;  if  this  be  in  a  condition  to  admit  of  its  being  returned  into  the  ab- 
dominal cavity,  the  adhesions  should,  as  a  rule,  be  gently  separated  with 
the  finger  or  handle  of  the  knife,  or,  if  necessary,  cautiously  dissected 
through.  In  some  instances,  however,  the  adhesions  may  be  so  broad  and 
firm  as  to  render  it  proper  to  leave  the  intestine  unreduced.  In  case  the 
bowel  be  ulcei'ated  or  gangrenous,  the  adhesions  around  the  neck  of  the  sac 
should  be  scrupulously  respected,  as  upon  them  depends  the  prevention  of 
fecal  extravasation  into  the  peritoneum.  Bands  of  adhesion  passing  be- 
tween the  gut  or  mesentery  and  the  omentum,  should  be  carefully  divided, 
as  they  may  be  the  real  source  of  constriction  (pp.  842,  850)  ;  the  operation 
must  be  done  with  great  care,  to  avoid  the  risk  of  wounding  the  intestine. 

(2.)  Distention  of  the  Bowel  by  an  accumulation  of  gas,  may  impede 
reduction,  particularly  if  the  gut  contain  a  large  quantity  of  indurated 
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fecal  matter  as  well.  The  treatment  consists  in  making  one  or  more  punc- 
tures with  a  very  fine  trocar,  as  has  been  successfully  done  by  Tatum,  of 
London,  and  by  several  German  surgeons. 

Hemorrhage. — It  sometimes  happens  that,  from  an  abnormal  distribu- 
tion of  a  vessel,  or  from  other  causes,  serious  arterial  hemorrhage  arises 
when  the  neck  of  the  hernial  sac  is  divided.  The  treatment  consists  in 
enlarging  the  wound  and  securing  both  ends  of  the  bleeding  vessel.  If  the 
proximity  of  an  artery  be  suspected,  Erichsen  advises  that  the  edge  of  the 
hernia-knife  should  be  dulled  by  drawing  it  over  the  back  of  the  scalpel ;  it 
will  then  push  the  artery  before  it,  though  still  sharp  enough  to  relieve  the 
strangulation.  Corley  and  Hayes,  both  surgeons  of  Dublin,  have  devised 
special  knives  designed  to  avoid  the  risk  of  dividing  an  artery  in  this  ope- 
ration, but  the  instruments  seem  to  me  unnecessarily  complicated. 

Complications  arising  during  the  After-treatment. — The  most  important 
of  these  are  the  development  of  peritonitis,  which  usually  assumes  a  dif- 
fused character,  and  the  formation  of  a  fecal  fistula.  For  the  treatment 
of  these  conditions,  see  pages  394  and  398.  Sloughing  of  the  hernial  sac 
is  a  rai-e  occurrence,  and  one  which  is  very  apt  to  prove  fatal ;  its  treat- 
ment presents  no  features  calling  for  special  comment. 

Herniotomy  without  Opening  the  Sac  (Petit's  Operation)  — 

This  method  was  employed  in  the  early  part  of  the  last  century  by  Petit, 
and  has  been  particularly  advocated  by  Aston  Key,  Luke,  and  other  Brit- 
ish surgeons.  It  is  now  generally  acknowledged  to  be  the  most  eligible 
procedure  when  the  circumstances  of  the  case  allow  a  choice  of  operations. 
It  is  attended  with  the  obvious  advantage  of  not  involving  the  peritoneum, 
and  of  therefore  exposing  to  less  risk  of  the  occurrence  of  peritonitis  ;  but, 
on  the  other  hand,  with  the  disadvantage  of  not  allowing  the  surgeon  to 
determine  by  inspection  the  condition  of  the  protruded  viscera,  and  of 
possibly  permitting  a  continuance  of  strangulation  by  the  occurrence  of 
reduction  in  mass,  or  by  leaving  internal  adhesions  undivided,  etc.  It  is  of 
course  only  applicable  to  those  cases  in  which  the  seat  of  constriction  is 
external  to  the  sac  (p.  842) ;  but  as  this  point  cannot  always  be  determined 
beforehand,  this  mode  of  operating  should  be  tried  in  every  instance  in 
which  the  duration  of  strangulation  and  the  urgency  of  the  symptoms  do 
not  contra-indicate  its  employment.  A  safe  rule  is  that  given  by  Birkett — 
to  try  this  method  in  those  cases,  and  those  only,  in  which  the  taxis  would 
be  deemed  justifiable.  If,  after  exposing  the  sac  and  dividing  the  tissues 
external  to  the  neck,  the  hernia  be  found  still  irreducible,  or  (in  the  case  of 
an  old  irreducible  hernia,  recently  strangulated)  the  symptoms  of  strangu- 
lation still  continue,  it  is  easy  to  open  the  sac  and  complete  the  operation 
in  the  ordinary  way. 

Petit's  method  is  particularly  applicable  in  cases  of  femoral  and  umbilical 
hernia,  but  should  be  attempted  in  those  of  inguinal  hernia  as  well.  It  is 
especially  desirable  to  avoid  opening  the  sac  in  large  herniae  which  have 
been  long  irreducible,  and  in  which  strangulation  is  due  to  the  protrusion 
of  a  fresh  portion  of  gut. 

The  statistics  of  this  operation  are  very  favorable,  the  mortality  being, 
according  to  the  figures  given  by  Erichsen,  but  23.5  per  cent.,  as  compared 
with  a  mortality  of  41.7  per  cent,  after  the  ordinary  operation.  It  must 
be  remembered,  however,  that  Petit's  method  is  only  resorted  to  in  selected 
cases. 

Gay^s  Modification  of  PetiVs  Method  consists  in  making  a  small  opening 
near  the  neck  of  the  sac,  introducing  the  finger  to  search  for  the  seat  of 
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constriction,  and  upon  the  finger  a  concealed  bistoury,  the  point  of  which 
is  cautiously  insinuated  between  the  neck  of  the  sac  and  the  stricture  ;  by 
then  protruding  the  blade  of  the  instrument,  division  is  effected.  This 
method  will  be  again  referred  to  in  speaking  of  femoral  hernia,  to  which  it 
is  chiefly  applicable. 


CHAPTER  XLI. 

SPECIAL  HERNIJi. 

The  following  classification  of  the  various  forms  of  abdominal  hernia, 
according  to  their  locality  and  anatomical  peculiarities,  is  based  upon  that 
given  by  Birkett,  in  his  excellent  monograph  in  Holmes's  System  of  Sur- 
gery, but  is  modified  and  slightly  extended,  in  the  hope  that  it  will  thus  be 
more  readily  understood  by  the  student. 

CLASSIFICATION  OP  HERNIA. 
Herni.i;  in  the  Epigastric  Region. 

1.  Diaphragmatic. 

2.  Epigastric. 

Hernt^e  in  the  Mesogastric  Region. 

1.  Ventral.    [This  form  may  also  occur  in  other  regions.] 

2.  Umbilical. 

3.  Lumbar. 

Herni.^;  in  the  Hypogastric  Region. 

I.  Inguinal. 

1.  Oblique. 

(1.)  In  the  male. 


(2.)  In  the  female 

2.  Direct. 

II.  Femoral  or  Crural. 
III.  Pelvic. 

1.  Anterior.  Obturator. 

(  (1.)  Perineal. 

2.  Inferior.     \  (2.)  Pudendal. 

(  (3.)  Vaginal. 

3.  Posterior.  Iscliiatic. 

The  pathology  and  treatment  of  each  of  these  forms  of  hernia  are  now 
to  be  briefly  considered. 

Diaphragmatic  Hernia. 

In  this  rare  form  of  hernia,  some  of  the  abdominal  viscera  protrude  into 
the  thoracic  cavity.  The  protrusion  may  occur  through  one  of  the  dia- 
phragmatic orifices  which  has  undergone  dilatation,  through  an  aperture 


'  Hernial  of  sudden  development. 

(a.)  Into  the  vaginal  process  of  peritoneum. 
(6.)  Into  funicular  poi'tion  of  vaginal  process, 
(c.)  Inguino-crural,  etc. 
Hern  ice  of  cjradual  development, 
(a.)  Inguino-scrotal. 
(b.)  Encysted. 
(      (a.)  Into  the  canal  of  Nuck. 
\      (b.)  Inguino-labial. 
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resulting  from  congenital  defect  of  development,  or,  which  is  most  com- 
mon, through  a  laceration  or  wound  of  the  part.  The  affection  is  seldom 
recognized  during  life,  the  symptoms  being  necessarily  of  a  very  equivocal 
nature  ;  even  if  strangulation  should  occur,  the  diagnosis  from  other  forms 
of  intestinal  obstruction  could  rarely  be  made  out,  and  the  treatment,  con- 
sequently, would  be  chiefly  expectant. 

Epigastric  Hernia. 

In  this  variety  of  the  disease,  the  protrusion  occurs  in  or  near  the  linea 
alba,  between  the  ensiform  cartilage  and  the  umbilicus.  Reduction  is 
usually  easy.  The  treatment  consists  in  the  application  of  a  pad  and 
elastic  bandage.  If  strangulation  occur,  and  herniotomy  be  required,  care 
must  be  taken  to  divide  the  stricture  by  an  incision  made  in  the  direction 
of  the  long  axis  of  the  body,  and  exactly  in  the  median  line,  so  as  to  avoid 
wounding  the  epigastric  ai-tery.  This  variety  of  rupture  may  be  properly 
considered  as  a  form  of  Ventral  hernia,  though  the  latter  term  is  here 
applied  more  particularly  to  similar  hernias  in  the  mesogastric  region. 

Yentral  Hernia. 

This  may  occur  in  the  linea  alba  or  lineae  semilunares,  or  indeed  in  any 
part  of  the  abdominal  wall.  It  may  result  from  rupture  of  the  abdominal 
muscles  (p.  391),  from  wounds,  or  from  stretching  of  the  fibrous  tissue  in 
the  median  line — due  to  over-exertion,  to  distention  from  pregnancy,  etc., 
or  to  weakening  of  the  part  by  the  discharge  of  an  abscess.  The  diagnosis 
can  readily  be  made  if  the  hernia  be  reducible,  but  under  other  circum- 
stances the  affection  may  be  mistaken  for  a  cold  abscess,  an  enlarged  lym- 
phatic gland,  or  a  cystic  or  fatty  tumor,  from  any  of  Avhich,  however,  it 
may  be  distinguished  by  careful  palpation  and  inquiry  into  the  history  of 
the  case.  The  treatment  consists  in  the  application  of  a  suitable  truss  or 
bandage.  Strangulation  rarely  occurs  in  this  form  of  hernia.  For  the 
radical  cure  of  hernia  of  the  linea  alba,  Simon,  of  Heidelberg,  freshened 
the  edges  of  the  opening,  and  united  them  by  deep  and  superficial  sutures, 
relieving  the  tension  of  the  parts  by  making  incisions  on  either  side. 

Umbilical  Hernia. 

{Exomphalos,  Omphalocele,  Ruptured  Navel.) 

In  this  variety  of  hernia,  the  protrusion  occurs  through,  or  in  close 
proximity  to,  the  umbilical  ring  or  navel.  Occasionally  congenital,  it  is 
more  commonly  acquired,  appearing  usually  during  the  early  months  of 
infancy,  but  sometimes  not  until  adult  life ;  it  is  probable,  however,  that 
in  many,  if  not  most,  of  the  latter  cases,  the  umbilical  ring  has  been  patu- 
lous since  birth,  or  at  least  never  firmly  closed.  In  congenital  cases,  the 
hernia  has,  it  is  said,  been  strangulated  by  the  application  of  the  ligature 
to  the  umbilical  cord.  In  infancy  both  sexes  are  equally  liable  to  this  form 
of  hernia,  but  in  adult  life  it  is  much  more  common  in  women,  owing  to 
the  influence  of  pregnancy  in  distending  and  stretching  the  walls  of  the 
female  abdomen.  The  sac  of  an  umbilical  hernia  is  always  of  the  acquired 
variety  (see  page  833). 

Symptoms. — In  infancy,  the  hernia  appears  as  a  smooth,  tense, 
rounded  tumor,  varying  in  size  from  that  of  a  marble  to  that  of  a  small 
orange,  easily  reducible,  and  reappearing  spontaneously  when  the  child 
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struggles  or  cries.  In  adult  life,  the  hernia  often  attains  a  very  large 
size,  is  ii'regular  in  shape,  and,  in  parts  at  least,  doughy  to  the  touch ;  it 
usually  contains  both  bowel  and  omentum,  the  latter  being  often  indurated, 
hypertrophied,  and  adherent  to  the  sac.  The  hernial  tumor  varies  in  shape 
in  different  cases,  but  most  commonly  tends  to  hang  downwards  in  front 
of  the  abdomen  ;  in  a  remarkable  case  which  was  under  my  care  some  years 
ago,  the  tumor,  when  the  patient  was  in  a  sitting  posture,  rested  on  the 
chair  between  her  thighs.  The  coverings  of  an  umbilical  hernia  are  in 
most  cases  very  thin  (consisting  merely  of  skin,  fascia,  and  sac),  and  are 
often  closely  connected  together.  The  fascia  sometimes  presents  perfora- 
tions, through  Avhich  a  knuckle  of  intestine  may  protrude  and  become 
strangulated.  Umbilical  hernia  in  the  adidt  is  usually  irreducible,  or  at 
least  not  completely  reducible,  often  becomes  incarcerated,  and  is  not  rarely 
subject  to  strangulation,  this  accident  being  comparatively  infrequent  in 
the  case  of  children.  In  some  instances,  double  and  even  tiHple  umbilical 
herniae  have  been  observed  in  the  same  individual. 

Treatment  In  infants,  it  is  usually  possible  to  effect  a  cure  by  the 

use,  for  some  months,  of  a  compress  of  cork  or  metal,  held  in  place  by 
means  of  a  suitable  bandage  ;  or,  as  suggested  by  Archambault,  by  the  use 
of  a  plug  of  wax,  moulded  to  fit  the  umbilicus ;  or,  which  I  prefer,  by  the 
simple  application  of  a  couple  of  broad  strips  of  adhesive  plaster,  as  advised 
by  Fergusson.  The  strips  should  be  renewed  from  time  to  time  as  they 
become  detached  by  washing.  If  the  umbilical  aperture  be  very  large,  and 
particularly  in  the  case  of  adults  (if  the  hernia  is  reducible),  the  ring  pad 
devised  by  J.  Wood  may  be  advantageously  employed.  For  irreducible 
umbilical  hernia,  a  concave  pad  or  bag-truss,  held  in  place  by  an  elastic 
bandage,  will  afford  the  best  means  of  retention. 

Radical  Cure  Various  operations  for  the  radical  cui-e  of  umbilical 

hernia  have  been  suggested  and  practised  by  Desault,  Barwell,  Heath,  Lee, 
and  other  surgeons,  the  method  which  has  attained  most  favor  being  pro- 
bably that  recommended  by  J.  Wood,  of  London.  This  operation  consists 
in  approximating  subcutaneously  the  tendinous  margins  of  the  aperture, 
through  which  the  protrusion  has  occurred,  by  means  of  pins  bent  at  a  right 
angle,  which  are  introduced  in  opposite  directions  and  then  twisted  together, 
or  by  means  of  one  or  more  wire  sutures  introduced  with  a  curved  needle, 
and  secured  over  a  superimposed  roll  of  lint.  The  operation  is  more  likely 
to  succeed  in  children  than  in  adults,  but,  even  in  them,  is  believed  by  Mr. 
Wood  to  be  of  service,  if  not  in  obliterating,  at  least  in  diminishing  the  size  of 
the  hernial  aperture,  and  thus  facilitating  subsequent  retention  with  a  truss. 

Herniotomy  It  is  very  important,  in  the  operation  for  strangulated 

umbilical  hernia,  to  relieve  the  constriction  without  opening  the  sac,  par- 
ticularly if  this  be  of  large  size — its  implication  in  the  wound  being,  under 
these  circumstances,  apt  to  be  followed  by  a  fatal  result ;  hence,  as  the 
coverings  of  the  hernia  are  commonly  very  thin,  the  surgeon  should  pro- 
ceed with  great  caution  in  their  division.  The  hernia  being  drawn  down 
and  thus  made  tense,  an  incision  two  or  three  inches  long  is  to  be  made 
over  the  neck  of  the  tumor  at  the  upper  part,  and  usually  in  the  median 
Hne  ;  the  skin  and  fascia  being  divided,  the  finger-nail  or  director  is  slipped 
under  the  margin  of  the  ring,  which  is  then  nicked  in  an  upward  direction. 
Wood  prefers  an  incision  over  the  lower  part  of  the  hernial  tumor,  and 
divides  the  ring  in  a  downward  direction.  If  the  symptoms  of  strangula- 
tion persist,  the  hernial  sac  must  be  opened,  and  any  internal  source  of 
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constriction  divided.  The  omentum,  if  closely  adherent  to  the  inner  surface 
of  the  sac  (as  is  often  the  case),  should  be  left  undisturbed,  the  gut  being 
carefully  returned,  and  the  wound  closed  with  sutures.  The  after-treat- 
ment consists  in  the  application  of  a  broad  compress  and  bandage,  and  (if 
the  sac  have  been  opened)  in  the  adoption  of  means  to  combat  the  perito- 
nitis which  may  be  expected  to  follow. 

Fergusson  advises,  instead  of  the  median  incision  above  described,  one 
at  the  side  of  the  tumor's  neck,  as  in  Gay's  method  of  operating  for  femoral 
hernia  (see  page  873).  Demarquay  also  recommends  a  small  lateral  in- 
cision, on  the  left  side  of  the  sac,  but  forbids  any  subsequent  attempt  at 
reduction,  believing  it  safer  to  leave  the  parts  in  situ,  and  to  rely  solely 
upon  the  division  of  the  neck  of  the  sac  to  relieve  the  strangulation. 
Lawson  Tait,  differing  from  all  other  authors,  advises  that  the  sac  should 
be  freely  laid  open,  the  omentum  cut  away,  and  the  edges  of  the  ring  pared 
and  stitched  together.  He  reports  eleven  cases  thus  treated,  without  a 
single  death. 

Lumbar  Hernia. 

In  this  very  rare  form  of  hernia,  which  appears  to  have  been  first  de- 
scribed by  Petit,  in  1*783,  the  protrusion  occurs  in  the  loin,  between  the 
crest  of  the  ilium  and  the  last  rib.  In  9  of  29  cases  collected  by  Braun,  of 
Heidelberg,  the  hernia  is  said  to  have  been  of  traumatic  origin.  Two 
were  cases  of  double  hernia,  12  occupied  the  left,  and  1  the  right,  side, 
while  the  side  aft'ected  in  8  cases  was  not  noted.  Herniotomy  was  required 
in  but  one  case  (Ravaton's),  in  which  it  was  successful.  Additional  cases 
of  lumbar  hernia  have  been  recently  recorded  by  Gosselin  and  Currier. 

Inguinal  Hernia. 

This  is  the  most  common  variety  of  rupture,  inguinal  constituting  about 
two-thirds  of  the  whole  number  of  herniae  observed  in  both  sexes.   In  oblique 

inguinal  hernia,  the  protruding 
viscera  pass  tlirough  both  the  in- 
ternal and  external  abdominal 
rings,  traversing  thus  the  whole 
length  of  the  inguinal  canal;  in 
direct  inguinal  hernia,  the  viscera 
pass  only  through  the  external 
abdominal  ring.  The  oblique  va- 
riety is  sometimes  called  external, 
because  in  it  the  neck  of  the  her- 
nial sac  is  placed  to  the  outer  side 
of  the  internal  epigastric  artery, 
the  direct  inguinal  hernia  receiv- 
ing the  name  of  internal,  because 
in  it  the  neck  of  the  sac  is  to  the 
inner  side  of  the  same  vessel.  An 
oblique  inguinal  hernia,  in  which 
the  protrusion  is  still  within  the 

Inguinal  hernia  ;  on  the  right  side  ohiique,  on  the  HmitS  of  the  inguinal  Caual,  is  Called 
left  direct,    a.  The  hernial  sac.    b.  The  epigastric     a    bubonOCelc,    Or    an  incomplete 

^'■'^'■y-  or  interstitial  hernia;  while  one 

in  which  the  protrusion  has  passed 
the  external  ring  is  called  a  complete  hernia,  and  when  it  occupies  the 
scrotum,  an  oscheocele,  or  scrotal  hernia. 
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I.  Oblique  Inguinal  Hernia  in  the  Male. 

Of  this  we  may  recognize  five  varieties,  three  of  which  are  suddenly 
developed,  as  the  result,  usually,  of  violent  exertion,  and  in  which  a  con- 
genital defect  allows  the  production  of  the  hernia,  while  the  other  two  are 
gradually  developed.  The  distinction  is  of  importance,  as  the  former  offer 
a  better  prospect  of  radical  cure,  while,  at  the  same  time,  if  strangulated, 
they  are  less  apt  to  yield  to  the  taxis  than  the  latter. 

1.  Hernia  into  the  Vaginal  Process  of  the  Peritoneum  This 

is  the  variety  ordinarily  spoken  of  as  congenital.  As  a  matter  of  fact, 
however,  the  hernia,  though  most  common  in  infancy,  is  occasionally  not 
developed  until  late  in  life — it  being  not  the  disease,  but  the  anatomical 
peculiarity  which  allows  its  occurrence,  that  is  congenital.  The  vaginal 
process  of  peritoneum  remaining  patulous  (pp.  831,  832),  the  hernia  (which 
is  suddenly  developed)  descends  at  once  into  the  scrotum,  where  it  lies'in 
contact  with  and  surrounds  the  testicle.  In  some  cases,  however,  the 
hernia  may  descend  into  a  patulous  vaginal  process,  while  the  testis  itself 
is  retained  in  or  immediately  outside  of  the  inguinal  canal,  or  even  within 
the  abdominal  cavity ;  in  the  former  instances  the  hernia  would,  but  in  the 

Fig.  476. 


Hernia  into  vaginal  process  of  peritoneum.  (Pirrie.) 

latter  instance  would  not,  be  in  contact  with  the  gland.  The  sac,  in  this 
variety  of  hernia,  is  the  vaginal  process  itself,  its  mouth  corresponding 
with  the  position  of  the  internal  abdominal  ring,  and  its  neck  occupying 
the  inguinal  canal,  which  is  not  shortened  by  the  approximation  of  the 
internal  and  external  rings,  as  in  the  ordinary  oblique  inguinal  hernia  of 
slow  formation.  A  sub-variety  of  the  hernia  into  the  vaginal  process  is 
the  hour-glass-shaped  hernia,  in  which  a  constriction  or  narrowing  of  the 
hernial  sac  (vaginal  process)  exists  at  some  point  between  the  position  of 
the  testis  and  that  of  the  external  abdominal  ring. 

2.  Hernia  into  the  Funicular  Portion  of  the  Vaginal  Pro- 
cess This  variety  of  hernia  (which  is  sometimes  called  "infantile,"  in 
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Hernia  into  funicular  portion  of 
vaginal  process. 


Fig.  477.  contradistinction  to  the  last-mentioned,  or  so- 

called  "congenital"  hernia),  is  of  frequent  oc- 
currence. It  is  suddenly  developed,  and,  though 
common  in  infancy,  often  does  not  make  its 
appearance  until  adult  life.  The  sac  is  the 
funicular  portion  of  the  vaginal  process  of 
peritoneum  (pp.  831,  833),  and  the  hernia, 
when  it  reaches  the  scrotum,  lies  above  and 
separate  from  the  testis,  which  is  inclosed  in 
its  own  proper  tunic.  I  have  shown,  diagram- 
matically,  the  structure  of  this  form  of  hernia 
in  Fig.  477. 

3.  Inguino-Crural  Hernia — This  is  the 
name  proposed  by  Holthouse  for  cases  of  sud- 
denly developed  oblique  inguinal  hernia,  in 
which,  owing  to  the  non-descent  of  the  tes- 
ticle, or  to  other  causes,  the  hernia,  instead  of  passing  down  into  the 
scrotum  (or  labium,  in  the  case  of  a  woman),  protrudes  outwards  along 
the  fold  of  the  groin,  presenting  somewhat  the  appearance  of  a  femoral 
hernia.^  Similar  to  these  are  the  cases  in  which  prolongations  of  the 
hernial  sac  (vaginal  process)  extend  in  various  directions  within  the  abdo- 
minal walls,  constituting  the  inter -parietal  or  inter-muscular  herniae  of 
English  authors,  the  "hernies  en  bissac^^  of  French  surgeons,  and  the  in- 
guino-properitoneal  hernia  of  Kronlein,  of  Berlin,  who  has  collected  23  cases 
of  the  kind,  only  one  having  been  recognized  during  the  life  of  the  patient.'^ 

4.  Inguino-Scrotal  Hernia  of  Slow  Formation  This  is  the 

common  form  of  oblique  inguinal  hernia  in  persons  past  the  middle 

period  of  life;  the  hernia  "points" 
Fig.  478.  at  the  internal  abdominal  ring, 

forming  a  small  circumscribed 
swelling,  which  is  most  promi- 
nent when  the  patient  is  erect, 
and  which  transmits  an  impulse 
when  he  coughs.  As  the  hernia 
descends  through  the  inguinal 
canal,  it  pushes  before  it  the 
parietal  layer  of  peritoneum, 
thus  forming  its  own  sac  by  a 
process  of  gradual  distention. 
In  this  situation,  it  forms  a 
somewhat  elongated  tiimor  (^w- 
bonocele),  lying  parallel  to  the 
line  of  Poupart's  ligament,  and 
usuall}^  in  front  of  the  spermatic 
cord.  When  the  hernia  makes  its  appearance  at  the  external  abdominal 
ring,  it  forms  a  tumor  of  a  somewhat  globular  shape,  which,  however, 

'  See  a  case  reported  by  Prof.  Parker,  of  New  York,  in  Am.  Med.  Times,  Sept.  1862, 
and  Am.  Journal  of  Med.  Sciences,  Oct.  1862,  p.  568. 

*  In  22  of  the  23  cases  the  patients  were  of  the  male  sex;  in  15,  the  hernia  was 
originally  of  the  so-called  "  congenital"  variety  ;  and  in  9  cases  it  was  complicated  by 
the  presence  of  an  undescended  testicle.  The  affection  was  found  13  times  on  the 
right,  and  7  times  on  the  left  side,  the  side  in  the  other  3  cases  not  being  mentioned. 
An  additional  case,  occurring  in  a  woman,  has  recently  been  reported  by  Mr.  Goldiiig- 
Bird,  and  still  another,  in  a  man,  by  Dr.  Oberst,  of  Halle. 


Common  inguino-scrotal  hernia.  (Pisrie.) 
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Fig.  479. 


becomes  more  or  less  pyriform  as  the  protrusion  descends  into  the  scrotum. 
Scrotal  herniae  often  attain  an  enormous  size,  hanging  perhaps  as  low  as 
the  knee  ;  in  such  cases  the  hernia  is  commonly  irreducible.  In  the  de- 
scent of  the  hernia,  the  internal  and  external  rings  are  approximated,  thus 
shortening  the  inguinal  canal,  through  which,  when  the  hernia  is  reduced, 
the  linger  may  be  readily  passed  (invaginating  the  covering  of  the  hernia) 
within  the  abdominal  cavity.  This  is  not  usually  practicable  in  the  sud- 
denly developed  herniiB,  in  which  the  inguinal  canal  maintains  its  normal 
length. 

5.  Encysted  Hernia  This  is  the  "encysted  hernia  of  the  tunica 

vaginalis"  of  Cooper,  and  the  "infantile  hernia"  of  Hey,  of  Leeds.  It  is 
a  hernia  of  slow  formation,  and  is  therefore  to  be 
distinguished  from  the  ordinary  "infantile  hernia" 
into  the  funicular  portion  of  the  vaginal  process. 
The  peculiarity  of  this  form  of  hernia  consists  in 
the  persistence  of  the  testicular  orifice  of  the 
funicular  portion  of  the  vaginal  process  of  peri- 
toneum, the  ventral  orifice  being  closed  (p.  831); 
as  a  consequence  of  this  congenital  defect,  the  tunica 
vaginalis  testis  extends  up  to  the  external  abdomi- 
nal ring,  and  the  hernia,  forming  its  own  sac  from 
the  parietal  peritoneum,  protrudes  into  the  tunica 
vaginalis,  which  is  therefore  first  cut  into  when  an 
operation  is  required  in  a  case  of  this  kind.  This 
variety  of  hernia  is  very  rare,  and  is  seldom  recog- 
nized before  the  parts  are  exposed  in  herniotomy. 

Coverings  of  Oblique  Inguinal  Hernia. 

—These  are  (1)  the  skin,  (2)  the  superficial  fascia, 

(3)  the  external  spermatic  or  intercolumnar  fascia.    Encysted  hernia.  (Liston.) 

(4)  the  cremasteric  fascia,  containing  fibres  derived 

from  the  internal  oblique  muscle,  (5)  the  fascia  propria,  internal  spermatic, 
or  infundibuliform  fascia,  corresponding  to  the  fascia  transversalis,  and 
(6)  the  sac,  which  may  consist  of  a  dilatation  of  the  parietal  peritoneum, 
or  of  part  or  all  of  the  vaginal  process.  In  the  encysted  hernia  there  is 
apparently  a  double  sac,  the  true  sac  being  surrounded  by  both  layers  of 
the  tunica  vaginalis  testis ;  hence,  in  laying  open  the  sac  of  an  encysted 
hernia,  three  lavers  of  serous  membrane  are  divided. 

Though  the  six  coverings  above  mentioned  are  properly  described  by 
systemadc  writers,  it  is  seldom  in  practice  that  they  can  be  individually 
recognized,  the  third,  fourth,  and  fifth  being  commonly  blended  together  so 
as  to  be  indistinguishable. 

Relations  of  Oblique  Inguinal  Hernia— The  spermatic  cortZ  is 
almost  invariably  behind  the  hernia,  its  component  parts  being  commonly 
together,  but  occasionally  separated ;  more  rarely  the  various  structures 
of  the  cord  may  be  spread  out  in  front  of  the  hernia.  The  position  ot  the 
testicle  corresponds  with  that  of  the  cord,  lying  below  and  behind  the 
hernia  or  very  rarelv  in  front  of  it ;  the  hernia  and  testis  are  m  con- 
tact in  the  so-called  congenital  hernia  (into  the  vaginal  process)  and  in 
the  inguino-crural  variety,  but  in  all  others  are  separate.  The  epigastric 
arterij  lies  to  the  inner  side  of  and  behind  the  neck  of  the  hernia  ;  it  is,  in 
inguino-scrotal  herniae  of  long  standing,  somewhat  deflected  from  its  nor- 
mal oblique  course,  by  the  shortening  of  the  inguinal  canal,  and  then 
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passes  upwards  and  slight!}'  inwards  beneath  the  outer  border  of  the  rectus 
abdominis  muscle. 

II.  Oblique  Inguinal  Hernia  in  the  Female. 

Of  this  we  may  recognize  two  varieties — one  of  sudden  development,  in 
which  the  hernia  descends  into  the  canal  of  Nuck,  this  variety  correspond- 
ing with  the  hernia  into  the  vaginal  process  of  the  male  ("congenital" 
hernia),  and  one  of  gradual  development,  the  inguino-lahial,  corresponding 
to  the  ordinary  inguino-scrotal  hernia  of  the  male.  When,  in  a  case  of 
hernia  into  the  canal  of  Nuck,  the  protrusion  extends  obliquely  outwards 
in  the  line  of  Poupart's  ligament,  the  hernia  may  be  properly  called  inguino- 
crural.  The  coverings  and  relations  of  these  hernife  are  the  same  as  in 
the  corresponding  hernia?  of  the  male,  substituting  merely  round  ligament 
for  spermatic  cord,  and  labium  pudendi  for  scrotum. 

Hernia  into  the  Canal  of  Nuck  is  the  commonest  form  of  hernia 
met  with  in  girls,  and,  with  the  exception  of  umbilical  hernia,  is  the  onl\^ 
form  which  occurs  in  female  infants.  It  is  in  these  cases,  according  to 
Kingdon,  not  unusual  to  find  the  ovary  in  contact  with  the  hernia. 

Inguino-Labial  Hernia,  contrary  to  the  commonly  received  notion, 
is  almost  as  frequent  in  women  as  femoral  hernia.  The  symptoms  are  very 
much  those  of  the  inguino-scrotal  hernia  of  the  male,  except  that  the  tumor 
rarely  attains  as  large  a  size,  and  is  less  pyriform  in  shape.  The  neck  of 
the  hernia  is,  besides,  longer  and  narrower  than  in  the  corresponding  hernia 
in  the  male 

III.  Direct  Inguinal  Hernia. 

This  occurs  in  both  sexes.  The  direct  inguinal  hernia  is  always  gradu- 
ally developed,  except  in  the  contingency  of  a  traumatic  lacera.tion  of  the 
structures  immediately  behind  the  external  abdominal  ring,  when  a  hernia 
may  suddenly  protrude.  The  hernia  "  points"  behind  the  external  abdomi- 
nal ring,  and  escapes  through  the  space  known  as  Hesselbach's  triangle, 
usually  pushing  before  itself,  or  separating  the  fibres  of,  the  conjoined  ten- 
don, but  occasionally  passing  to  the  outer  side  of  the  latter.  Leaving  the 
external  ring,  the  hernia  reaches  the  upper  portion  of  the  scrotum,  where 
it  forms  a  tumor  which  is  more  globular  in  form  than  that  of  an  oblique 
inguinal  hernia.  The  long  axis  of  the  sac,  moreover,  is  parallel  to  the 
median  line  of  the  body,  and  its  neck  close  to  the  outer  border  of  the  rectus 
muscle — not  curving  outwards  in  the  line  of  Poupart's  ligament,  as  in 
the  case  of  a  hernia  which  has  traversed  the  entire  length  of  the  inguinal 
canal. 

Coverings  of  Direct  Inguinal  Hernia  These  vary  according  to 

the  particular  part  of  the  triangle  of  Hesselbach  through  which  the  hernia 
protrudes.  In  the  common  form  of  direct  inguinal  hernia  the  coverings 
are  (1)  skin,  (2)  superficial  fascia,  (3)  intercolumnar  fascia,  (4)  fibres  of 
the  conjoined  tendon,  (5)  transversalis  fascia,  and  (6)  the  sac.  In  the  com- 
paratively rare  instances  in  which  the  protrusion  occurs  to  the  outer  side 
of  the  conjoined  tendon,  the  latter  does  not  furnish  any  part  of  the  invest- 
ments of  the  hernia,  which  then  carries  with  it  a  portion  of  the  cremasteric 
fascia,  as  in  the  case  of  the  oblique  inguinal  hernia. 
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Relations — The  spermatic  cord  (or  round  ligament)  passes  almost 
invariably  along-  the  outer  and  posterior  side^  of  the  hernial  sac,  while  the 
epigastric  artery  also  courses  along;  the  outer  side  of  the  sac,  arching  above 
the  neck  of  the  latter  to  reach  the  sheath  of  the  rectus  muscle. 

Anomalous  Inguinal  Herniae — It  occasionally,  though  very  rarely, 
happens  that  an  inguinal  hernia  escapes,  not  through  the  external  abdomi- 
nal ring,  but  through  an  abnormal  opening  in  the  aponeurosis  of  the  ex- 
ternal oblique  muscle,  close  to  the  ring.  In  such  a  case  the  spermatic  cord 
would  not  be  in  direct  contact  with  the  hernia. 

Diagnosis  op  Inguinal  Hernia. 

From  Femoral  Hernia,  an  inguinal  hernia  may  be  distinguished  by  ob- 
serving (1)  that  it  invariably  protrudes  above  the  line  of  PovparVs  ligament, 
and  (2)  that  the  external  abdominal  ring  (through  which  an  inguinal  hernia 
escapes)  lies  to  the  inner  side  of  the  pubic  spine.  Hence,  if  the  neck  of 
the  sac  be  found  outside  of  this  prominence,  it  may  be  inferred  that  the 
hernia  is  not  inguinal.  The  Differential  Diagnosis  between  the  various 
forms  of  inguinal  hernia  may  usually  be  made  by  investigating  the  history 
of  the  case,  and  by  attention  to  the  s}-mptoms  which  have  been  described 
as  characterizing  the  several  varieties  of  the  affection.  In  other  instances 
however,  and  particularly  in  cases  of  strangulation,  the  surgeon  may  be 
unable  to  say  positively  even  whether  the  hernia  is  oblique  or  direct. 

Inguinal  Hernia  which  has  not  descended  into  the  Scrotum 

is  to  be  distinguished  from  abscess,  hydrocele  or  hasmatocele  of  the  cord, 
tumor  of  the  cord,  adenitis,  and  undescended  testis. 

(1)  Abscess  arising  within  the  pelvis  and  pointing  in  the  course  of  the 
inguinal  canal  is  reducible,  and  may  transmit  an  impulse  when  the  patient 
coughs,  but  can  be  distinguished  from  hernia  by  its  fluctuating  character, 
and  by  the  absence  of  gurgling  in  reduction. 

(2)  Hydrocele  of  the  Cord  may  be  distinguished  by  its  elastic,  semi- 
fluctuating  character,  its  translucency  if  low  down,  the  impossibility  of 
complete  reduction  within  the  abdominal  cavity,  and  the  absence  of  gur- 
gling. The  same  signs  may,  in  the  female,  serve  for  the  diagnosis,  from 
hernia,  of  a  serous  cyst,  which  sometimes  occupies  the  canal  of  Nuck 
{Hydrocele  of  the  Round  Ligament). 

(3)  Hsematocele  of  the  Cord  may  be  recognized  by  the  existence  of  fluc- 
tuation and  ecchymosis,  by  the  impossibility  of  complete  reduction,  and  by 
the  absence  of  gurgling. 

(4)  Tumors  of  the  Cord  have  a  well-defined  outline,  transmit  no  im- 
pulse on  coughing,  and  are  irreducible. 

(5)  Enlarged  Lymphatic  Glands  are  conjmonly  situated  below  Poupart's 
ligament ;  but  when  a  single  gland  is  above,  and  inflamed,  the  case  may 
be  mistaken  for  one  of  strangulated  hernia,  the  diagnosis  perhaps  being 
only  cleared  up  by  an  exploratory  incision.  In  a  case  of  supposed  hernia 
which  came  some' years  ago  under  my  care,  I  found  the  inguinal  tumor  to 
be  glandular,  and  to  be  dependent  upon  cancer  of  the  vagina  which  had 
not  been  detected. 

(G)  An  Undescended  Testis  occupying  the  inguinal  canal  may  be  distin- 
guished from  hernia  by  the  impossibility  of  reduction,  the  absence  of  gur- 

'  Todd  met  with  a  case  in  which  the  cord  passed  in  front  of  the  sac,  and  B.  Wills 
Richardson  with  one  in  which  the  cord  passed  on  its  inner  side. 
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gling,  the  peculiar  sickening  sensation  caused  by  pressure,  and  the  fact  that 
there  is  no  testicle  in  the  scrotum  of  that  side.  The  difficulty  is  greater 
when  the  undescended  testis  is  inflamed,  but  here  (unless  a  strangulated 
hernia  coexist)  the  diagnosis  may  be  made  by  attention  to  the  points  already 
mentioned,  and  by  noting  the  character  of  the  vomiting,  which  in  the  case 
of  an  inflamed  testis  is  not  persistent,  and  never  stercoraceous. 

Scrotal  Hernia  is  to  be  distinguished  from  hydrocele  of  the  tunica 
vaginalis,  hsemaiocele,  varicocele,  and  tumors  of  the  testis. 

(1)  Hydrocele  is  to  be  distinguished  by  its  translucenc}',  its  tense  and 
semi-elastic  character,  its  irreducibility,  and  the  absence  of  impulse  on 
coughing;  it  begins  at  the  bottom  of  the  scrotum,  instead  of  at  the  top,  as 
is  the  case  with  hernia,  and  is  distinctly  circumscribed,  the  cord  being 
readily  perceptible  above  it.  If  a  hydrocele  of  the  cord  coexist,  the  diag- 
nosis is  more  difficult.  Congenital  hydrocele,  in  which  the  communication 
between  the  tunica  vaginalis  and  peritoneum  persists,  though  reducible  by 
pressure,  may  be  distinguished  by  the  absence  of  gurgling,  and  by  the 
gradual  manner  in  which  the  tumor  reappears  when  the  pressure  is  removed. 
Hernia  and  hydrocele  may  coexist,  in  which  case  the  hydrocele  is  usually 
in  front,  and  each  tumor  presents  its  own  characteristic  peculiarities. 

(2)  Heematocele  may  be  distinguished  by  its  history  (of  traumatic  ori- 
gin), its  irreducibility,  the  absence  of  impulse  and  gurgling,  and  the  dis- 
tinctness with  which  the  cord  may  be  felt  above. 

(3)  Varicocele  may  be  distinguished  from  hernia  by  making  the  patient 
lie  down  and  by  elevating  the  scrotum,  when  the  tumor,  if  a  varicocele, 
will  disappear  slowly  and  without  gurgling;  if  now  the  surgeon  press 
gently  on  the  external  abdominal  ring,  and  direct  the  patient  to  rise,  the 
tumor,  if  a  varicocele,  will  be  slowly  i-eproduced,  beginning  at  the  bottom 
of  the  scrotum,  but  if  a  hernia,  will  not  reappear;  if,  on  the  other  hand, 
moderately  firm  pressure  be  made  upon  the  cord  below  the  external  ring, 
so  as  to  take  off  the  weight  of  the  superincumbent  column  of  blood,  and 
thus  prevent  distention  of  the  spermatic  veins,  the  tumor,  if  a  varicocele, 
will  7iot  be  reproduced,  whereas  a  hernia  will  slip  down  alongside  of  the 
finger. 

(4)  Tumors  of  the  Testis  may  be  distinguished  by  their  rounded  shape 
and  solid  feel,  by  the  absence  of  impulse  or  gurgling,  by  their  irreducibility, 
and  by  the  non-implication  of  the  cord  and  inguinal  canal. 

Treatment  of  Inguinal  Hernia. 

The  Palliative  Treatment  of  oblique  inguinal  hernia  consists,  when 
the  rupture  is  reducible,  in  the  application  of  a  truss,  the  pad  of  which 
should  be  of  an  elongated  shape,  and  should  press  upon  the  whole  extent 
of  the  inguinal  canal  and  upon  the  internal  abdominal  ring.  In  applying 
a  truss  for  hernia  into  the  vaginal  process,  in  a  child,  great  care  must  be 
taken  not  to  press  injuriously  upon  the  testis,  if  this  have  not  fully  descended. 
For  direct  inguinal  hernia,  a  truss  is  required  which  shall  support  the 
abdominal  parietes  behind  the  external  abdominal  ring;  a  good  instrument 
for  the  purpose  is  that  with  an  "  ovoid-ring  pad,"  as  employed  by  Mr. 
J ohn  Wood.  For  irreducible  inguinal  hernia  of  either  form,  a  hollow  pad, 
or  suspensory  or  bag-truss  is  to  be  applied. 

Radical  Cure — Of  the  numerous  ingenious  operations  which  have 
been  devised  for  the  radical  treatment  of  inguinal  hernia,  I  shall  describe 
but  five,  viz  :  1,  Wutzer's;  2,  Syme's  and  Fayrer's  (which  are  essentially 
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the  same);  3,  Agnew's;  4,  Buchanan's;  and  5,  J.  Wood's.  Modifications 
of  Wood's  method  have  been  devised  b}^  Mr.  Spanton,  of  Hanley,  by  Prof. 
Annandale,  and  by  Dr.  Greensville  Dowell,  of  Texas,  the  latter  of  whom 
applies  subcutaneous  sutures  by  means  of  what  he  calls  a  "  shuttle-needle," 
and  reports  GO  at  least  temporary  successes  in  a  total  of  68  operations.  A 
similar  operation  is  performed  by  Mr.  Fitzgerald,  of  Melbourne.  Mr. 
Spanton  pins  together  the  sides  of  the  inguinal  canal  with  an  instrument 
resembling  a  corkscrew. 

1.  TF«^2er's  Method  consists  in  invaginating  a  plug  of  scrotum  in  the 
inguinal  canal,  and  endeavoring  to  fix  it  there  by  exciting  inflammation  in 
the  neck  of  the  sac.  The  patient  is  placed  in  a  supine  posture,  the  rectum 
and  bladder  being  empty,  the  afl'ected  part  carefully  shaved,  and  the  hernia 
thoroughly  reduced.  Invagination  is  effected  by  pushing  up  a  cone  of  the 
scrotal  tissues  with  the  left  forefinger,  which  is  introduced  within  the  inter- 
nal ring;  an  oiled,  hollow,  boxwood  cylinder  (Fig.  480,  C)  is  carefully 

Fig.  4S0. 


Wutzev's  apparatus  for  radical  cure  of  hernia. 


introduced  as  the  finger  is  withdrawn,  so  as  to  maintain  invagination  ;  along 
the  inner  surface  of  this  cylinder,  a  flexible  needle  (A),  gilt  to  prevent  cor- 
rosion, is  passed  by  means  of  a  movable  handle,  and  thrust  through  the 
scrotum,  hernial  sac,  anterior  wall  of  the  inguinal  canal,  and  tissues  of  the 
groin,  the  operation  being  completed  by  the  application  externally  of  a 
concave  boxwood  case  or  roof  (B),  the  curve  of  which  corresponds  to  that 
of  the  cylinder,  and  which  passes  over  the  point  of  the  needle  and  is  held 
in  place  by  means  of  a  screw  at  the  other  end.  The  apparatus  is  kept  in 
place  for  about  a  week,  the  invaginated  plug  being  subsequently  supported 
by  a  roll  of  lint  and  a  spica  bandage ;  the  i)atient  is  kept  in  bed  about  three 
weeks,  and  should  wear  a  light  truss  for  several  months  afterwards. 

2.  Syme^s  Method  is  a  modification  of  the  above,  and  is  thus  described 
by  its  author:  "Instead  of  a  complicated  machine  for  distending  the 
invaginated  integument,  I  employed  a  piece  of  bougie  or  gutta-percha,  to 
one  end  of  which  was  attached  a  strong  double  thread.  The  plug  thus 
prepared  and  smeared  with  cantharides  ointment,  was  drawn  into  its  place 
by  the  threads,  which,  by  means  of  a  curved  needle  guided  on  the  finger 
fairly  within  the  ring,  were  passed,  at  the  distance  of  rather  more  than  an 
inch  from  each  other,  through  all  the  textures  to  the  surface,  where  they 
were  tied  firmly  together  on  a  piece  of  bougie,  to  prevent  undue  pressure 
on  the  skin."  The  plug  is  left  in  position  ten  days,  and  the  patient  kept 
in  bed  a  fortnight  longer.  Prof.  Fayrer^s  Method  differs  from  Syme's, 
merely  in  the  substitution  of  an  oiled  wooden  plug  for  that,of  gutta-percha ; 
in  the  fact  that  the  ligatures  (which  are  of  silk),  though  introduced  at 
different  points,  are  brought  out  through  the  same  aperture  in  the  groin, 
where  they  are  tied  over  a  piece  of  wood  or  ivory;  and  in  the  Avithdrawal 
of  the  plug  in  from  two  to  six  days.  Thirty-eight  cases  operated  on  in 
this  way  by  Fayrer  gave  twenty-four  cures  (the  permanence  of  which  was, 
55 
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howevei",  not  ascertained),  while  twenty-five  cases  operated  on  b}'  Wutzer's 
plan  gave  the  smaller  proportion  of  fourteen  cures. 

3.  Agnexo^s  Method. — For  this  operation,  a  special  instrument  is  required, 
which  resembles  a  bivalve  speculum,  and  consists  of  two  semi-cylindrical 
blades  with  handles,  with  two  grooves  oh  the  inner  or  concave  surface  of 
each  blade,  and  a  rod  and  screw  to  regulate  the  degree  to  which  the  blades 
are  separated.  An  incision  2^  inches  long  is  made  over  the  scrotum,  pass- 
ing downw^ards  from  a  point  three-fourths  of  an  inch  below  the  external 
abdominal  ring;  the  subjacent  tissues  are  separated  from  the  skin  of  the 
scrotum  by  the  finger,  introduced  through  the  incision,  and  then  invagi- 
nated,  the  "speculum"  being  made  to  replace  the  finger,  as  in  Wutzer's 
operation.  The  blades  of  the  instrument  are  then  separated,  and  a  long- 
handled  needle,  armed  with  silver  wire,  is  passed  along  one  of  the  grooves 
of  the  lower  blade,  thrust  through  the  intervening  structures,  and  brought 
out  on  the  surface  of  the  body  over  the  internal  ring;  the  needle  is  then 
unthreaded  and  withdrawn,  rethreaded  with  the  other  end  of  the  wire,  and 

passed  along  the  second  groove,  to 
Fig.  4S1.  be  brought  out  at  nearly  the  same 

point  as  before.  Both  ends  of  the 
wire  are  then  drawn  tight  and  firmly 
twisted  together.  A  short  needle  is 
next  armed  with  silk  or  wire,  and 
passed  across  the  inguinal  canal  be- 
tween the  blades  of  the  speculum  at 
Ague^'s  mstmment  for  the  radical  cure  of  three  poiuts,  near  the  sumuiit,  at  the 
iieraia.  middle,  and  just  above  the  external 

ring;  these  sutures  are  tied  over  a 
roll  of  lint,  the  speculum  removed,  and  the  operation  completed  by  the 
application  of  a  compress  and  bandage.  The  sutures  are  removed  on  the 
eighth  day,  and  the  patient  is  kept  in  bed,  in  all,  for  about  three  weeks, 
and  subsequently  furnished  with  a  light  truss.  "  With  reference  to  my 
own  operation,"  says  Prof.  Agnew,  "the  success  obtained  has  not  been 
sufiBciently  uniform  to  justify  me  in  speaking  of  it  in  any  other  way  than 
with  distrust."  An  operation  similar  in  principle,  though  somewhat  dif- 
fering in  details  from  Prof.  Agnew's,  is  employed  by  Mr.  Croly,  of  Dublin. 

4.  Prof.  Bvchanaji,  of  Glasgow,  in  cases  of  congenital  hernia,  in  chil- 
dren, employs  an  operation  somewhat  resembling  that  just  described,  except 
that  he  divides  the  sac  transversely,  invaginating  the  upper  portion,  and 
turning  the  lower  part  downwards  to  form  a  tunica  vaginalis. 

5.  WoocVs  Method. — The  most  important  feature  of  Mr.  Wood's  various 
operations  consists,  as  has  been  already  mentioned,  in  applying  sutures  in 
such  a  way  as  to  effect  compression  and  closure  of  the  tendinous  sides  of 
the  hernial  canal  in  its  whole  length.  The  instruments  required  are,  (1)  a 
strongly-curved  needle,  eyed  near  the  point,  and  mounted  in  a  firm  handle; 
(2)  a  knife  somewhat  resembling  a  tenotome;  (3)  a  strong,  hempen  thread, 
or  silvered  copper  wire;  and  (4)  a  compress,  which  if  the  thread  be  used, 
is  to  be  made  of  boxwood,  glass,  or  porcelain. 

(1)  Operation  with  Th  read. — The  patient  being  anaesthetized,  and  the 
rupture  thoroughly  reduced,  a  small  scrotal  incision  is  made  over  or  below 
the  fundus  of  thfi  hernial  sac,  and  the  skin  and  fascia  are  separated  over  an 
area  two  or  more  inches  in  diameter,  by  means  of  the  knife  introduced  flat- 
wise. The  knees  of  the  patient  are  then  brought  together,  and  elevated  so 
as  to  relax  the  structures  of  the  groin,  and  the  detached  fascia  is  invaginated 
with  the  forefinger,  which  is  pushed  well  up  into  the  inguinal  canal,  with 
the  nail  directed  backwards.    The  finger  being  hooked  forwards,  so  as  to 
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raise  the  lower  border  of  the  internal  oblique  muscle,  and  with  it  the  con- 
joined tendon,  the  unarmed  needle,  well  oiled,  is  passed  up  on  the  pubic 
side  of  the  finger,  pushed  deeply  through  the  tendon  at  its  most  salient 
part,  made  to  traverse  the  internal  pillar  of  the  superficial  ring  obliquely 
upwards  and  inwards,  and  finally  brought  through  the  skin,  which  is  first 
drawn  inwards  and  upwards  as  much  as  its  deep  attachments  will  allow. 
One  end  of  the  thread  is  then  passed  through  the  eye  of  the  needle,  which 
is  quickly  withdrawn,  leaving  the  other  end  of  the  thread  in  the  puncture. 
The  finger  is  next  placed  behind  the  external  pillar  of  the  superficial  ring, 
close  to  Poupart's  ligament,  opposite  the  internal  hernial  opening,  in  the 
groove  between  the  spermatic  cord  and  the  ligament.  The  finger  is  again 
raised,  stretching  the  aponeuroj^is,  and  the  needle  (which  is  now  armed) 
passed  between  the  point  of  the  finger  and  Poupart's  ligament,  pushed 
through  the  latter,  and  brought  out  at  the  same  opening  as  before ;  a  loop 
of  the  thread  is  this  time  left  in  the  puncture,  and  the  needle  carrying  the 
free  end  again  withdrawn.  The  finger  is  now  placed  on  the  inner  side  of 
the  spermatic  cord,  just  above  the  pubic  spine,  and  pressed  firmly  upon  the 
conjoined  tendon,  pushing  this  backwards  and  the  cord  outwards,  so  as  to 
feel  the  border  of  the  rectus  tendon.  Into  the  tendinous  layer  of  the  tri- 
angidar  aponeurosis  covering  this  part  of  the  rectus,  the  needle  is  then 
deeply  thrust,  turned  obliquely  towards  the  surface,  and  a  third  time 
brought  out  through  the  original  puncture,  which  now  contains  both  ends 
of  the  thread  and  an  intermediate  loop ;  two  portions  of  thread  thus  cross 
the  hernial  canal,  invaginated  fascia,  and  sac,  closely  embracing  but  not 
including  the  spermatic  cord,  and  joining  together  the  front  and  back  walls 
of  the  canal.  The  compress  is  placed  obliquely  over  the  canal,  the  free 
ends  of  thread  and  the  loop  crossed  and  firmly  drawn  in  opposite  direc- 
tions, and  the  whole  then  secured  by  passing  one  end  of  the  thread  through 
the  loop  and  tying  it  back  to  the  other  end  in  a 
"bow-knot."  The  operation  is  completed  ])y 
the  application  of  pads  of  lint  and  a  spica  band- 
age. The  knot  is  untied  and  the  compress  re- 
moved from  the  third  to  the  seventh  day,  the 
threads  being  allowed  to  remain  as  setons  as 
long  as  may  be  deemed  necessary. 

(2)  Operation  with  Wire. — The  preliminary 
steps  are  the  same  as  when  the  thread  is  used, 
but  in  passing  the  needle  for  the  second  time  it 
is  unarmed,  and  withdrawn  armed  with  the 
other  end  of  the  wire,  thus  leaving  a  loop  above 
and  bringing  both  free  extremities  out  at  the 
scrotal  incision  below ;  the  hernial  sac  and  the 
fascia  covering  it  opposite  the  scrotal  aperture 
are  then  pinched  up  with  the  finger  and  thumb, 
and  the  cord  slipped  back  as  in  the  operation 
for  varicocele,  when  the  needle  is  passed  (enter- 
ing and  emerging  through  the  scrotal  wound) 
from  without  inwards  and  a  little  upwards, 
immediately  in  front  of  the  spermatic  cord ;  it 

is  now  armed  with  one  of  the  ends  of  wire  (either  will  answer  the  purpose) 
and  withdrawn ;  the  next  step  is  to  straighten  and  draw  down  the  ends  of 
wire  until  the  loop  is  near  the  skin,  where  it  is  held  while  the  ends  are 
twisted  together  with  three  or  four  turns,  the  inclosed  sac  and  fascia  being 
thus  twisted  and  held  between  the  ends  of  wire.  The  loop  is  now  drawn 
upwards,  so  as  to  effect  complete  invagination  of  the  twisted  sac  and  scrotal 
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fascia,  and  in  its  turn  twisted  down  into  the  groin  puncture ;  the  ends  of 
the  wire  are  then  cut  off  about  three  inches  from  the  surface  and  bent  into 
a  hook  w^hich  is  carried  upwards  to  meet  the  loop,  both  being  loclied 
together  over  a  compress  of  lint,  and  the  whole  covered  with  a  spica  band- 
age. The  wire  may  be  untwisted  about  the  eighth  or  tenth  day,  and  re- 
moved about  the  fourteenth.  This  is  the  form  of  operation  which  Mr. 
Wood  now  considers  most  desirable. 

(3)  Operation  with  Pins. — For  small  ruptures  in  children,  particularly 
for  ruptures  into  the  vaginal  process,  Mr.  Wood  resorts  to  the  use  of  pins 
bent  at  a  right  angle ;  these  are  passed  in  opposite  directions,  one  through 
the  conjoined  tendon  and  internal  pillar,  and  the  other  through  the  exter- 
nal pillar  of  the  ring,  the  hernial  sac  being  transfi.xed  by  both  pins,  \vhich 
are  then  twisted  together.  The  pins  are  withdrawn  from  the  second  to 
the  tenth  day. 

(4)  Operation  by  Removal  of  Sac. — In  a  few  cases  Mr.  Wood  has, 
with  antiseptic  precautions,  cut  away  the  sac  after  tying  its  neck,  and  then 
brought  the  sides  of  the  canal  and  rings  together  with  wire  or  with  kan- 
garoo or  ox  tendon.  Of  28  cases  treated  in  this  manner,  3  have  proved 
fatal. 

Mr.  Wood's  statistics  of  the  operation  by  his  first  three  methods,  up  to 
the  present  year,  have  already  been  given  on  page  838 ;  it  may  be  added 
that  30  operations  by  one  or  other  of  these  methods,  recorded  in  the 
Reports  of  the  Boston  City  Hospital,  gave  only  8  recoveries,  3  "fair  re- 
sults," 2  deaths,  and  17  failures. 

Taxis  for  Inguinal  Hernia. — In  employing  the  taxis,  in  a  case  of 
inguinal  hernia,  the  pressure  must  be  applied  strictly  in  the  direction  of 
the  inguinal  canal,  i.  e.,  obliquely  upwards  and  outwards.  It  must,  how- 
ever, be  remembered  that  in  a  case  of  inguino-scrotal  hernia  of  long  stand- 
ing, the  direction  of  the  canal  itself  becomes  changed,  by  the  approximation 
of  the  abdominal  rings. 

Herniotomy  An  incision  of  from  two  to  four  inches  in  length  is 

made  in  the  direction  of  the  long  axis  of  the  tumor  (Fig.  483),  so  that  the 

Fig.  483. 


Incision  for  strangulated  inguinal  hernia.  (Ferousso.n.) 


position  of  the  external  ring  will  be  a  little  above  the  middle  of  the  wound ; 
the  various  coverings  of  the  hernia  are  then  carefully  divided,  until  the 
director  or  tip  of  the  finger  can  be  insinuated  beneath  the  edge  of  the  ring, 
when,  if  this  be  found  to  exercise  any  constriction,  it  is  to  be  incised  in  an 
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upward  direction,  in  a  line  parallel  to  the  linea  alba.  The  taxis  may  be 
then  gently  employed,  when  it  will  occasionally  happen  that  reduction  can 
be  effected  without  further  trouble,  but  if  such  is  not  the  case,  the  internal 
ring-  is  to  be  explored  and  similarly  dealt  with  ;  in  the  majority  of  in- 
stances, however,  the  stricture  is  in  the  neck  of  the  sac  itself,  and  an  open- 
ing must  then  be  made  of  sufficient  size  to  allow  the  introduction  of  the 
finger,  which  is  passed  up  to  the  seat  Of  obstruction,  a  hernia-knife  follow- 
ing and  nicking  the  stricture  in  the  way  described  at  page  852.  It  is  a 
well-established  rule  that  the  incision  in  this  part  of  the  operation  should 
be  made  directly  upwards,  in  a  line  parallel  to  the  linea  alba,  so  that 
whether  the  rupture  be  of  the  oblique  or  direct  variety  (and  this  cannot 
always  be  determined  beforehand),  the  epigastric  artery  may  escape 
injury. 

Femoral  or  Crural  Hernia. 
{Merocele,) 

In  this  form  of  hernia,  which  is  more  common  in  women  than  in  men 
(in  the  proportion,  according  to  Croft,  of  nearly  five  to  one),  the  protru- 
sion takes  place  beneath  Poupart's  ligament,  and  almost  invariably  to  the 
inner  side  of  the  femoral  vein.  Descending  through  the  femoral  ring,  the 
hernia  pushes  before  it  the  parietal  layer  of  peritoneum  (thus  forming  its 


Fig.  484. 


1,  Femoral  hernia  ;  2,  femoral  vein  ;  3,  femoral  artery,  giving  off,  4,  common  trunk  of  epigastric 
and  obturator  arteries  ;  5,  epigastric  artery  ;  6,  spermatic  cord.  (Erichsen.) 

own  sac),  with  the  dense  layer  of  areolar  tissue  which  normally  closes  the 
ring  and  is  known  as  the  septum  crurale;  passing  downwards  along  the 
crural  canal,  in  the  inner  compartment  of  the  sheath  of  the  femoral  vessels, 
the  hernia  changes  its  course  upon  arriving  at  the  saphenous  opening,  and, 
turning  forwards,  pushes  before  it  the  cribriform  fascia,  and  curves  up- 
wards on  to  the  falciform  process  of  the  fascia  lata  and  lower  portion 
of  the  external  oblique  tendon,  lying  at  this  point  beneath  the  superficial 
fascia  and  skin. 
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Varieties. — Several  varieties  of  femoral  hernia  are  described  by  sys- 
tematic writers.  Thus,  when  the  rupture  is  still  within  the  crural  canal  it 
is  called  incomplete,  being  comjolete  when  it  has  passed  the  saphenous 
opening.  Another  division  is  founded  upon  the  relations  of  the  sac  to  the 
internal  epigastric  and  obliterated  umbilical  arteries,  the  common  form,  in 
which  the  mouth  of  the  sac  lies  between  these  vessels,  being  called  middle 
crural  hernia,  and  the  rare  varieties  in  whi(!h  it  lies  to  the  outer  side  of  the 
epigastric,  or  to  the  inner  side  of  the  umbilical  artery,  being  called,  respec- 
tively, external  and  internal  crural  hernia.  LeGendre  has  described  four 
rare  Varieties,  to  which  Birkett  has  added  a  fifth  :  these  are,  (1)  the  pecti- 
neal crural,  or  hernia  of  Cloquet,  in  which,  after  passing  the  femoral 
ring,  the  hernia  turns  within  and  behind  the  femoral  vessels,  resting  on 
the  pectineus  muscle ;  (2)  the  hernia  through  GimhernaVs  ligament,  or 
hernia  of  Laugier,  the  anatomical  peculiarities  of  which  are  sufficiently 
expressed  by  its  name;  (3)  the  hernia  with  a  diverticulum  through  the 
cribriform  fascia,  or  hernia  of  Hesselbach,  in  which  the  hernia  protrudes 
through  several  openings  in  the 'cribriform  fascia,  getting  thus  a  lobulated 
appearance;  (4)  the  hernia  xoith  diverticulum  through  the  superficial 
fascia,  or  hernia  of  Cooper,  which,  mutatis  mutandis,  is  similar  to  that 
last  mentioned ;  and  (5)  the  hernia  external  to  the  femoral  vessels,  or 
hernia  of  Partridge.  Tessier  has  recorded  a  case,  to  which  Krbnlein  gives 
the  name  of  crur-o-jyroperitoneal  hernia,  in  which  an  additional  sac  ex- 
isted between  the  peritoneum  and  abdominal  wall,  in  the  cellular  tissue  of 
the  pelvis  and  side  of  the  bladder.  A  similar  case  has  been  successfully 
submitted  to  an  operation  for  radical  cure  by  C.  J.  Rossander,  and  Gold- 
ing-Bird  has  reported  a  case  in  which  the  additional  sac  passed  downwards 
into  the  right  labium. 

Coverings. — The  coverings  of  an  ordinary  complete  femoral  hernia  are 
(1)  skin,  (2)  superficial  fascia,  (3)  cribriform  fascia,  (4)  crural  sheath,  (5) 
septum  crurale,  and  (6)  sac.  The  septum  crurale  and  adjacent  portion  of 
the  crural  sheath  are  commonly  matted  together,  constituting  the  fascia 
prop)ria,  of  Cooper.  The  coverings  of  an  incomplete  femoral  hernia  are 
the  same,  substituting  the  falciform  process  of  the  fascia  lata  for  the  crib- 
riform fascia. 

Relations  The  femoral  vein  lies  close  to  the  outer  side  of  the  hernia, 

and  separated  from  it  merely  by  a  septum  of  the  crural  sheath,  the  epigas- 
tric artery  is  above  and  to  its  outer  side,  while  the  spermatic  cord  or  round 
ligament  passes  almost  immediately  above  it  on  the  inner  side.  The  obtu- 
rator artery,  when,  as  not  unfrequentl}^  happens,  it  arises  from  the  external 
iliac,  common  femoral,  or  epigastric,  instead  of  from  the  internal  iliac  artery 
(as  in  the  normal  condition),  usually  descends  on  the  outer  side  of  the  crural 
ring  to  reach  the  obturator  foramen,  but  occasionally  skirts  along  the  free 
border  of  Gimbernat's  ligament,  when  it  would  almost  completely  encircle 
the  neck  of  the  hernial  sac.  In  the  rare  cases  in  which  the  hernia  escapes 
externally  to  the  femoral  vessels,  the  circumflex  ilii  artery  would  lie  to 
the  outer  side  of  the  sac. 

Diagnosis. — Femoral  hernia  seldom  attains  a  large  size,  appearing 
usually  as  a  firm,  tense,  rounded  tumor,  on  the  inner  side  of  the  femoral 
vessels,  and  invariabl}^  originating  below  Poupart's  ligament — though  it 
frequently  passes  above  that  structure,  as  it  curves  upwards  after  emerging 
from  the  saphenous  opening.  When  of  large  size,  the  appearances  are 
somewhat  different,  the  tumor  then  being  often  soft  and  doughy,  even 
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though  strangulated.  The  diagnosis  of  crural  from  inguinal  hernia,  can 
always  be  made  by  observing  the  relations  of  the  neck  of  the  hernia  to 
Poupart's  ligament  and  the  spine  of  the  pubis,  as  pointed  out  at  page  863. 
Obturator  hernia  can  be  distinguished  by  noting  its  deep  situation  and  the 
freedom  of  the  femoral  ring.  Enlarged  lymphatic  glands  may  be  mis- 
taken for  crural  hernia,  but  can  usually  be  distinguished  by  observing  that 
there  is  more  than  one  tumor,  and  that  there  is  no  impulse  on  coughing, 
and  by  attention  to  the  history  and  progress  of  the  case.  As,  however,  a 
strangulated  femoral  hernia  may  exist  behind  an  enlarged  gland,  in  any 
case  of  doubt  an  exploratory  incision  should  be  made.  The  same  course 
may  be  necessary  if  symptoms  of  strangulation  occur  in  a  case  in  which  a 
fatti/  or  cystic  growth  occupies  the  region  of  the  femoral  ring.  For  the 
diagnosis  of  crural  hernia  from  psoas  abscess,  see  page  TOO.  A  dilated 
and  varicose  condition  of  the  saphena  vein  may  be  distinguished  by  the 
absence  of  gurgling  on  reduction,  and  by  the  return  of  the  tumor  when  the 
patient  stands  up,  even  though  pressure  be  made  at  the  crural  ring. 

Treatment  of  Femoral  Hernia  The  Palliative  Treatment 

consists  in  the. application  of  a  well-fitting  truss,  which,  in  ordinary  cases, 
should  be  furnished  with  a  small  and  convex  pad,  made  to  press  just  below 
Poupart's  ligament  and  a  little  to  the  outside  of  the  pubic  sjiine,  in  the  line 
of  the  crural  canal.  If,  however,  as  is  sometimes  the  case,  the  whole  crural 
arch  be  much  relaxed,  a  large  and  rather  flat  pad  is  preferable,  in  order  to 
press  Poupart's  ligament  against  the  body  of  the  pubis,  and  thus  ap))roxi- 
mate  the  walls  of  the  canal.  A  hollow-pad  or  bag-truss  must  be  employed 
if  the  hernia  is  irreducible. 


Radical  Cure. — Mr.  Wood  has  described  an  operation  in  which  wire 
is  used  in  the  same  manner  as  in  his  second  method  of  treating  inguinal 
hernia,  and  by  which  "that  part  of  the  tendinous  crural  arch  which  over- 
rides the  neck  of  the  sac  is  drawn  backwards  and  downwards,  and  becomes 
adherent  to  the  pubic  portion  of  the  fascia  lata."  Cheever,  of  Boston,  has 
recorded  one  case  in  which  this  |)lan  was  resorted  to  without  any  permanent 
benefit,  but  no  extended  statistics  of  the  operation  haye,  I  believe,  as  yet 
been  published. 

Taxis  In  applying  the  taxis  in  a  case  of  femoral  hernia,  the  thigh  of 

the  affected  side  should  be  strongly  flexed,  rotated  in\vards,  and  carried  well 
across  the  opposite  limb,  so  as  to  relax  the  crural  arch.  Pressure  is  to  be 
made  in  accordance  with  the  direction  of  the  descent  of  the  hernia,  viz., 
first  downwards,  so  as  to  clear  the  falciform  process,  then  backwards,  and 
finally  upwards  in  the  line  of  the  crural  canal.  The  taxis  is  less  likely  to 
succeed  in  femoral  than  in  inguinal  hernia,  and  the  proportion  of  cases  re- 
quiring herniotomy  is  therefore  greater.  Moreover,  there  is  less  time  for 
delay,  as  strangulation  in  crural  rupture  is  commonly  of  the  acute  variety 
(see  p.  846).  Roux  reports  a  case  of  strangulated  femoral  hernia  success- 
fully reduced  by  taxis  applied  through  the  vagina. 

Herniotomy. — The  external  incision  may  vary  according  to  the  fancy 
of  the  operator,  some  surgeons  preferring  a  single  longitudinal  incision, 
others  one  which  is  oblique  and  parallel  to  Poupart's  ligament,  while  still 

others  combine  both,  thus,  ""^^  '"J^,  or  make  a  slightly  curved  cut  over 

the  pubic  side  of  the  neck  of  the  tumor,  reaching  one  inch  above  and  one 
or  two  below  the  crural  arch.    The  superficial  coverings  having  been  di- 
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videcl,  the  condensed  layer  formed  by  the  septum  crurale  and  crural  sheath 
{fascia  pi^opria)  is  cautiously  opened,  so  as  to  expose  without  wounding 
the  sac.  The  finger  is  then  passed  up  helow  the  fascia  propria,  and  the  nail, 
or  the  extremity  of  a  grooved  director,  insinuated  under  the  sharp  edges 
of  Gimbernat's  ligament  and  the  falciform  process  at  their  point  of  junc- 
tion (Hey's  ligament),  the  hernia-knife  being  then  introduced  and  made  to 
cut  upwards  and  imoai^ds  for  a  space  not  exceeding  two  lines.  If  reduction 
cannot  now  be  effected,  any  constricting  fibres  of  the  fascia  propria  which 
may  have  been  left  are  to  be  carefully  severed,  when,  if  the  hernia  be  still 
irreducible,  the  sac  must  be  opened,  and  the  stricture  sought  for  and  divided, 
with  the  precautions  described  on  a  previous  page.  It  is  sometimes  possi- 
ble to  relieve  the  strangulation  by  nicking  Gimbernat's  and  Hey's  ligaments 
outside  of  the  fascia  propria.  In  the  majority  of  instances,  however,  the 
stricture  is  in  this  structure  itself,  requiring  it  to  be  laid  open  in  the  man- 
ner above  described.  The  fascia  propria,  when  much  thickened  and  con- 
gested may  be  mistaken  for  the  hernial  sac,  or  for  a  mass  of  omentum.  It 
has  not,  however,  the  arborescent  arrangement  of  vessels  which  character- 
izes the  former,  and  is  more  rounded  and  uniform  in  appearance  than  the 
latter.  The  direction  in  which  the  stricture  is  to  be  divided,  whether  the 
sac  be  opened  or  not,  is  invariably  upwards  and  inivards.  An  outward 
incision  might  wound  the  femoral  vein,  one  upwards  and  outwards  the 
epigastric  artery,  and  one  directly  upwards  the  spermatic  cord,  while  an 
inward  incision  would  divide  Gimbernat's  ligament  only,  and  therefore 
probably  fail  to  relieve  the  constriction.  The  only  possible  risk  in  the  in- 
cision upwards  and  inwards,  is  of  wounding  the  obturator  artery,  in  the 
rare  cases  in  which  this  vessel  winds  around  the  neck  of  the  sac  (page  870). 


Fig.  485. 


Incision  for  strangulated  femoral  hernia.  (Fergusson.) 

This  danger  may  be  obviated  by  employing  a  knife  with  a  concealed  blade, 
as  advised  by  Corley  and  Hayes,  or  by  slightly  blunting  the  edge  of  the 
hernia-knife,  which  will  then  push  the  vessel  before  it,  while  it  will  still  be 
sharp  enough  to  divide  the  fibrous  bands  which  impede  reduction.  Wyeth 
advises  that  the  point  of  the  knife  should  be  kept  firmly  pressed  against 
the  pubis  during  this  step  of  the  operation,  as,  if  the  cutting  edge  does  not 
pass  beyond  the  ligament,  the  artery  cannot  be  -wounded.  As  already  men- 
tioned, a  very  limited  incision  is  suflQcient.    Should  the  obturator  artery 
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be  accidentally  wounded,  hemorrhage  from  either  end  must  be  arrested  b}'- 
torsion,  or,  if  this  fail,  by  the  application  of  a  ligature. 

Herniotomy  hy  Gay^s  Method. — An  incision  about  an  inch  in  length  is 
to  be  made  on  the  inner  side  of  the  tumor,  near  the  neck  of  the  sac,  and 
the  various  tissues  cautiously  divided  until  a  concealed  bistoury  can  bo 
introduced  flatwise  between  the  neck  of  the  sac  and  the  inner  margin  of 
the  crural  ring.  The  edge  of  the  knife  is  then  turned  towards  the  pubis, 
when,  by  projecting  the  blade,  the  stricture  is  readily  divided.  The  small 
lateral  incision  which  is  practised  in  this  mode  of  operating,  was  highly 
commended  by  the  late  Sir  William  Pergusson,  who  declared  that  he  rarely 
employed  any  other.  This  distinguished  surgeon,  however,  apparently 
completed  the  operation  with  the  ordinary  hernia-knife,  instead  of  with  the 
histouri  cache,  as  originally  advised  by  Gay. 

Obturator  Hernia. 

In  this  rare  form  of  hernia,  which  was  first  described  by  Garengeot,  the 
protrusion  takes  place  through  the  obturator  foramen,  forming  in  some 
cases  a  well-marked  tumor  in  Scarpa's  triangle,  though,  in  other  instances, 
not  even  the  slightest  fulness  of  the  part  has  been  perceptible.  The  affec- 
tion is  commoner  in  women  than  in  men,  and  the  hernial  sac  (which  is  one 
of  gradual  development)  is  always  small,  not  unfrequently  containing  a 
portion  only  of  the  calibre  of  the  bowel.  Obturator  hernia  is  occasionally 
complicated  by  the  coexistence  of  femoral  or  inguinal  hernia,  and,  in  a  case 
recorded  by  Hilton,  the  sac  of  an  obturator  hernia  was  found  on  either 
side  of  the  body.  The  position  occupied  by  an  obturator  hernia  is  in 
Scarpa's  triangle,  behind  and  somewhat  to  the  inner  side  of  the  femoral 
vessels,  and  to  the  outer  side  of  the  adductor  longus  tendon ;  the  hernial 
tumor  is  covered  by  the  pectineus  muscle.  Zoja,  an  Italian  surgeon,  has  re- 
corded a  case  of  obturator  cystocele. 

Diagnosis  When  the  protrusion  is  perceptible,  the  case  may  be 

diagnosticated  from  one  of  femoral  rupture  by  observing  the  position  of 
the  tumor  in  relation  to  the  femoral  artery  and  body  of  the  pubis — these 
structures  lying  behind  the  tumor  in  the  case  of  a  crural,  but  in  front  of  it 
in  the  case  of  an  obturator,  hernia.  When  no  swelling  is  observable,  the 
symptoms  of  strangulation  being  at  the  same  time  present,  the  diagnosis 
of  obturator  hernia  may  be  made",  according  to  Birkett,  by  attending  to 
the  following  particulars:  (1)  there  is  often  a  history  of  colicky  pains  pre- 
viously felt  in  the  pelvic  region,  sometimes  relieved  with  an  accompanying 
sensation  of  something  having  slipped  back  into  the  abdomen;  (2)  the 
evidences  of  strangulation  may  have  been  preceded  by  a  sudden  and  violent 
pain  at  the  inner  and  upper  part  of  the  thigh ;  (3)  cramp  in  the  abdominal 
muscles,  rather  than  pain  within  the  abdomen,  may  be  complained  of, 
obviously  due  to  reflected  irritation  from  the  cutaneous  filaments  of  the 
obturator  nerve;  (4)  pain  in  the  course  of  the  distribution  of  the  obturator 
nerve — a  very  significant  symptom,  the  value  of  which  was  first  pointed 
out  by  Howship— may  be  induced  or  increased  by  rotating  the  thigh  out- 
wards, and  thus  putting  the  obturator  muscle  on  the  stretch ;  (5)  pain  may 
be  elicited  by  making  pressure  over  the  external  outlet  of  the  obturator 
canal,  comparing  the^effect  on  either  side  of  the  body;  and  (6)  pain  may 
be  elicited  by  pressing  on  the  pelvic  outlet  of  the  canal  with  the  finger 
introduced  into  the  vagina  or  rectum.  Griinberg  considers  pain  and 
tenderness  over  the  pectineus  muscle  a  sign  of  much  value. 
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Treatment  If  the  hernial  tumor  be  perceptible,  an  attempt  may  be 

made  to  effect  reduction  by  means  of  the  taxis;  but  if  this  fail,  or  if  there 
be  reason  to  suspect  the  existence  of  strangulated  obturator  hernia,  though 
no  swelling-  can  be  recognized,  an  exploratory  operation  should  at  once  bo 
resorted  to.  A  longitudinal  incision  about  three  inches  in  extent  may  be 
made,  beginning  a  little  above  Poupart's  ligament,  and  passing  down- 
wards on  the  inner  side  of  the  femoral  vessels.  The  pcctineus  muscle 
being  divided,  and  the  fibres  of  the  obturator  separated  Avith  the  director 
or  handle  of  the  knife,  the  sac  of  the  hernia,  if  there  be  one,  will  be  ex- 
posed. The  taxis  should  now  be  tried  again,  Avhen,  if  still  unsuccessful, 
the  sac  should  be  opened,  and  the  stricture  cautiously  divided  in  an  upward 
direction.  Birkett  has  collected  twenty-five  recorded  cases  of  strangulated 
obturator  hernia,  in  fourteen  of  which  the  nature  of  the  affection  was  not 
discovered  until  after  the  patient's  death,  while  in  one  the  symptoms  dis- 
appeared spontaneously  without  treatment.  Of  the  ten  cases  recognized 
during  life  and  submitted  to  treatment,  four  recovered  and  six  died.'  The 
taxis  was  employed  in  two  cases  with  one  recovery,  and  herniotomy  in 
six  cases  Avith  three  recoveries.  In  one  case  (Hilton's)'^  the  diagnosis  was 
not  made  until  after  the  performance  of  laparotomy  (the  patient  dying), 
and  in  another,  in  which  the  integuments  Avere  becoming  gangrenous  Avhen 
the  case  Avas  first  seen,  the  patient  died  the  day  after  the  establishment  of 
a  fecal  fistula.  B.  Schmidt  has  collected  25  cases  in  Avhich  obturator  hernia 
was  diagnosed  during  the  life  of  the  patient;  the  taxis  was  employed  in  8, 
and  operative  measures  in  It  cases,  but  only  5  out  of  both  categories 
ended  successfully.  A  successful  operation  for  obturator  hernia  has  recently 
been  recorded  by  Hasselwander. 

Perineal  Hernia. 

In  this  form  of  rupture,  the  protrusion  occupies  the  perineum,  and  is 
placed  usually  between  the  rectum  and  prostate  in  the  male,  and  betAveen 
the  rectum  and  vagina  in  the  female,  but,  occasionally,  on  one  or  other 
side  of  the  anus.  Perineal  hernia,  which  is  more  common  in  Avomen  than 
in  men,  is  readily  reducible,  and  may  be  kept  Avithin  the  pelvic  cavity  by 
the  use  of  a  pad  and  T  bandage. 

Pudendal  or  Labial  Hernia. 

In  this  variety,  the  hernia  occupies  one  of  the  labia  majora,  descending 
betAveen  the  vagina  and  the  ramus  of  the  ischium.  Pudendal  hernia  is  to 
be  diagnosticated  from  inguino-labial  and  from  femoral  rupture,  and  from 
cysts  of  the  labium  and  of  the  canal  of  Nuck,  the  so-called  hydrocele  of 
that  part.  From  inguino-labial  hernia,  it  may  be  distinguished  by  the 
parallelism  of  its  axis  AA'ith  that  of  the  vagina,  by  the  non-implication  of 
the  inguinal  canal,  by  its  rounded  rather  than  pyriform  shape,  and  by  its 
position  alongside  of  the  ramus  of  the  ischium  instead  of  over  the  body  of 
the  pubis ;  from  femoral  hernia,  by  the  position  of  the  neck  of  the  hernial 
sac  as  regards  the  ramus  of  the  ischium,  this  bone  lying  externally  in  the 
case  of  pudendal,  and  internally  in  the  case  of  crural  rupture;  aiid  from 
cystic  groivths,  by  their  irreducibility,  their  tense  and  resisting  character, 
their  gradual  increase  in  size,  and,  in  many  instances,  the  po.ssibiIity  of 

^  Another  fatal  case  has  since  been  recorded  by  (irrunberg. 

2  A  second  case  of  laparotomy  (fatal)  for  obturator  hernia  has  since  been  recorded 
by  Coulson. 
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completely  isolating  them  with  the  fing-ers.  The  treatment  consists  in  the 
introduction  of  a  suitable  pessar}',  or  in  the  application  of  an  elastic  band- 
age. Should  strangulation  occur,  and  herniotomy  be  required,  the  stric- 
ture should  be  divided  in  an  inward  direction. 

Yaginal  Hernia. 

The  protrusion  occupies  either  the  anterior  or  posterior  wall  of  the  vagina, 
and  may  produce  discomfort  by  compressing  either  the  rectum  or  urethra. 
The  treatment  consists  in  the  use  of  a  suitable  pessary  or  elastic  bandage, 
and  in  the  employment  of  the  catheter,  if  there  is  any  difficulty  in  evacu- 
ating the  contents  of  the  bladder. 

IscHiATic  OR  Sciatic  Hernia. 

The  hernia  protrudes  through  the  sciatic  notch,  usually  below,  but  some- 
times above,  the  pyriformis  muscle,  and  projects  beneath  the  gluteus  maxi- 
nius.  The  treatment  consists  in  the  application  of  a  pad  and  elastic  band- 
age; should  herniotomy  be  required,  the  stricture  should  be  divided,  as 
recommended  by  Sir  Astley  Cooper,  in  a  forward  direction.  An  interest- 
ing example  of  this  rare  form  of  hernia  has  been  recently  reported  by 
Crossle,  of  Dublin. 


CHAPTER  XLII. 

DISEASES  OF  INTESTINAL  CANAL. 
Intestinal  Obstruction. 

Obstruction  to  the  passage  of  fecal  matter  along  the  intestinal  canal 
may  be  due  to  various  causes,  some  of  which  produce  acute  symptoms  and 
often  terminate  life  in  the  course  of  a  few  days,  while  others  act  compara- 
tively slowly — the  obstruction  in  these  cases  not  unfrequently  yielding 
spontaneously,  and,  even  when  proving  fatal,  not  doing  so  for  a  consider- 
able period  ;  hence  the  customary  division  of  cases  of  intestinal  obstruction 
into  two  classes,  the  acute  and  chronic,  a  division  which  is  convenient  for 
purposes  of  study,  and  will,  therefore,  be  retained,  though  in  practice,  cases 
wnll  often  be  met  with  which  are  on  the  border  line  between  the  two  varie- 
ties, the  acute  forms  of  obstruction  sometimes,  as  well  remarked  by  Pol- 
lock, subsiding  into  the  chronic,  while,  on  the  other  hand,  the  chronic  cases 
may  at  any  moment  become  acute. 

Acute  Intestinal  Obstruction  The  most  frequent  causes  of  this 

form  of  obstruction  are  (1)  congenital  malformations;  (2)  the  impaction 
of  foreign  bodies,  gall-stones,  etc.;  (3)  immginaMon  ov  intussusception — 
the  upper  segment  of  bowel  commonly  slipping  within  the  grasp  of  the 
lower,  like  the  finger  of  a  glove  when  it  is  taken  from  the  hand,  though 
occasionally  the  lower  segment  is  invaginated  into  the  upper,  constituting 
retrograde  intussusception ;  (4)  twisting  of  the  bowel  upon  itseU—volvubis 
 commonly  connected  with  abnormal  elongation  of  the  mesenteric  attach- 
ment of  the  affected  gut;  and  (5)  internal  strangulation,  due  to  the  bind- 
ing down  of  the  bowel  by  a  diverticulum,  or  by  a  band  of  organized  lymph, 
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to  the  protrusion  of  the  gut  through  an  aperture  in  the  mesentery  or 
omentum,  etc.    Symptoms  of  acute  obstruction  may  also  occur  in  the 

course  of  inflammatory  affections  of  the 
Fig,  486.  abdomen,  such  as  enteritis,  peritonitis,  or 

typhlitis,  or  (as  already  mentioned)  in 
cases  of  chronic  obstruction,  especially 
from  cancerous  disease  of  the  bowel. 
Spasm,  without  organic  change,  is  con- 
sidered by  some  authors  to  be  capable  of 
producing  acute  obstruction;  but  though 
the  possibility  of  such  an  event  may  not  be 
denied,  its  occurrence  must  be  extremely 
rare.  F.  Jordan  believes  that  either  acute 
or  chronic  obstruction  may  result  from 
fatty  degeneration  of  the  muscular  wall  of 
the  bowel. ^ 

Symjotoms  of  Acute  Obstruction. — These 
are  usually  well  marked ;  the  patient  com- 
monly experiences  intense  pain,'^  often  re- 
ferred to  a  particular  spot,  accompanied 
with  great  vital  depression,  and  occasion- 
ally absolute  syncope.  Vomiting,  at  first 
of  the  gastric  and  subsequently  of  the  intes- 
tinal contents,  and  complete  constipation, 
quickly  supervene,  the  abdomen  at  the  same 
time  becoming  tender,  stvollen,  and  tympa- 
nitic, and  the  interference  with  normal  pe- 
luternai  straaguiation  by  a  diver-  ristalsls  causing  the  bowcls  to  roll  over  each 
ticuium.   (PiRRiE.)  other  with  loud  borbo7ygmus  and  gurg- 

ling;  the  motions  of  the  intestine,  if  the 
abdominal  parieties  be  thin,  may  be  felt  or  even  seen  externally,  and  may 
sometimes  be  observed  to  cease  suddenly  at  some  particular  point  which 
corresponds  to  the  seat  of  obstruction.  Unless  relief  be  speedily  obtained, 
death  ensues — either  from  simple  exhaustion,  or,  more  commonly,  from 
peritonitis,  gangrene,  or  both — the  duration  of  the  case  rarely  exceeding  a 
week  or  ten  days;  in  cases  of  intussusception,  the  invaginated  portion  of 
gut  is  occasionally  separated  by  sloughing,  and  discharged  j)er  anum,  the 
continuity  of  the  bowel  being  maintained  by  previously  formed  adhesions, 
and  spontaneous  recovery  thus  following. 

Chronic  Obstruction  The  most  common  causes  of  this  variety  of 

obstruction  are  (1)  fecal  accumulations ;  (2)  stricture  of  the  bowel,  often 
of  a  malignant  character;  (3)  inflamniatory  changes  in  the  bowel,  result- 
ing from  injury;  (4)  chronic  peritonitis  (often  tuberculous),  or  abdominal 
abscesses;  and  (5)  abdominal  tumors  of  various  kinds,  which  may  com- 
press and  thus  obstruct  the  adjacent  portions  of  intestine. 

Symptoms. — In  the  case  of  chronic  obstruction,  constipation  is  the  most 

'  Strangulated  hernia,  whicla  is  perliaps  the  most  frequent  cause  of  acute  intestinal 
obstruction,  is  treated  of  in  Chap.  XL.,  and  is  therefore  omitted  here. 

*  According  to  Mr.  Treves,  the  pain  of  absolute  strangulation,  as  by  a  band,  is  sud- 
den and  intense,  localized,  continuous,  often  relieved  by  pressure,  and  apt  to  lessen 
in  severity  after  its  first  onset  :  the  pain  due  to  disordered  peristalsis,  as  in  stricture  of 
the  bowel,  is  somewhat  intermittent ;  the  pain  of  distention,  as  in  volvulus,  is  con- 
tinuous, but  very  diffuse  ;  while  from  peritonitis,  the  absolute  pain  is  less  marked 
than  the  excessive  tenderness.  Sudden  cessation  of  pain  in  unrelieved  intestinal 
obstruction  indicates  the  occurrence  of  collapse  or  of  gangrene. 
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prominent  symptom  ;  there  is  seldom  any  acute  pain,  and  comparatively 
slight  constitutional  disturbance,  while  the  vomiting  is  not  constant  and 
does  not  assume  a  stercoraceous  character  until  much  later  than  in  cases 
of  the  acute  variety.  Abdominal  distention,  though  ultimately  well 
marked,  is  slowly  developed,  and  life  may  be  prolonged  for  six  wrecks  or 
more,  recovery  even  being  sometimes  obtained  after  the  persistence  of 
complete  obstruction  for  this  period  of  time. 

Statistics  of  Intestinal  Obstruction — The  statistics  of  intestinal 
obstruction  were  particularly  investigated  by  the  late  Dr.  W.  Brinton,  who 
found,  from  an  analysis  of  12,000  post-mortem  examinations  taken  pro- 
miscuously, that,  excluding  hernia,  intestinal  obstruction  caused  death  in 
one  out  of  280  cases.  Of  the  fatal  cases  of  obstructed  bowel,  about  43  per 
cent,  were  due  to  the  existence  of  intussusception ;  31i  per  cent,  to  inter- 
nal strangulation  (by  bands,  etc.);  per  cent,  to  strictures,  or  to  tumors 
implicating  the  intestinal  wall ;  and  8  per  cent,  to  twisting  of  the  gut  upon 
itself. 

The  locality  of  the  lesion  was  (in  the  case  of  intussusception)  the  junc- 
tion of  ileum  and  caecum  in  56  per  cent.,  the  ileum  alone  in  28  per  cent., 
the  jejunum  in  4  per  cent.,  and  the  colon  in  12  jDer  cent,  of  the  Avhole 
number  of  instances.  The  corresponding  percentages  derived  from 
Bulteau's  statistics  of  ICS  cases  show  for  the  ileo-csecal  junction  51.4  per 
cent.,  for  the  small  intestine  28.8  per  cent,  and  for  the  large  intestine  19.8 
per  cent.  In  obstruction  from  internal  strangulation  (by  bands,  etc.), 
Brinton  found  the  part  affected  to  have  been  the  small  intestine  in  95  per 
cent,  of  all  cases ;  while,  on  the  other  hand,  strictures  and  twistings  in- 
volved the  large  intestine  in  88  per  cent,  of  all  cases.  Essentially  similar 
results  are  obtained  from  Bulteau's  and  Leichtenstern's  statistics.  The 
sexes  are  almost  equally  liable  to  most  of  the  causes  of  intestinal  obstruc- 
tion, but  impacted  gall-stones  are  four  times  as  common  in  women  as  in 
men,  while,  on  the  other  hand,  according  to  Leichtenstern,  intussusception 
is  nearly  twice  as  common  in  the  male  as  in  the  female. 

Diagnosis. — It  is  of  the  utmost  importance,  in  undertaking  the  treat- 
ment of  a  case  of  intestinal  obstruction,  to  ascertain  (1)  whether  it  belongs 
to  the  acute  or  to  the  chronic  variety,  and  (2)  to  what  cause  the  obstruc- 
tion is  due.  From  Dr.  Brinton's  statistics,  quoted  above,  it  will  be  seen 
that  of  acute  (fatal)  cases  rather  more  than  half  (43  to  39|)  are  due  to 
intussusception,  while  of  the  remainder,  about  four-fifths  are  due  to  inter- 
nal strangulation;  and  as  the  treatment  of  these  conditions  is  not  the  same, 
their  diagnosis  becomes  a  matter  of  great  interest. 

Intussusception  is  by  far  the  most  frequent  cause  of  obstruction  met 
with  among  infants  and  young  children,  and  is  sometimes  traceable  to  the 
disturbance  created  by  polypi  of  the  bowel,  by  intestinal  worms,  or  even 
by  masses  of  undigested  food;  it  is  especially  characterized  by  a  constant 
desire  to  go  to  stool,  and  by  the  discharge  from  the  rectum  of  mucus,  with 
liquid  or  coagulated  blood."  The  perpetual  desire  to  defecate  is  considered 
by  Pollock  almost  pathognomonic  of  invagination.  Stercoraceous  vomit- 
ing is  not  as  uniformly  present  in  this  as  in  other  varieties  of  acute  ob- 
struction. In  many  cases,  if  the  abdominal  wall  be  thin,  an  elongated 
tumor,  the  shape  of  which  has  been  compared  to  that  of  a  sausage,  may  be 
distinctly  felt  by  palpation,  usually  at  the  left  side,  and,  in  children  at 
least,  the  invaginated  gut  may  ofteli  be  felt  by  the  introduction  of  the  fin- 
ger into  the  rectum.  The  tumor  of  fecal  accumulation  is  usually  felt  at 
the  right  side,  and  may  be  made  to  pit  by  firm  external  pressure — a  patho- 
gnomonic sign,  according  to  Sawyer,  of  Birmingham. 
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Internal  Strangvlation  is  most  common  in  the  periods  of  adolescence 
and  early  adult  or  middle  life.  Its  most  characteristic  symptom  is  the 
occurrence  of  intense  prostration  or  syncope. 

Tivisting  of  the  Boivel  is  usually  an  affection  of  advanced  life,  and  com- 
monly involves  the  sigmoid  flexure  of  the  colon,  its  next  most  frequent  seat 
being  in  the  neighborhood  of  the  ileo-ca3cal  valve.  True  knotting  of  the 
boivel  has  been  observed  in  at  least  three  cases,  recorded  by  Parker, 
Gruber,  and  M.  W.  Taylor.  In  obstruction  from  twisting,  the  abdomen 
is,  according  to  Erichsen,  unevenly  distended ;  one  side  being  flattened, 
Avhile  the  other  is  tympanitic. 

Strictures  or  Tumors  (causing  chronic  obstruction)  affect  the  lower 
bowel  much  more  commonly  than  the  upper,  and  the  diagnosis  can  usually 
be  made  by  inquiring  into  the  history  of  the  case,  and  by  an  examination 
per  onum.  The  history  of  the  case  will  likewise  serve  for  the  purpose  of 
diagnosis,  should  acute  symptoms  suddenly  supervene  under  these  circum- 
stances. 

In  order  to  determine  ivhat  part  of  the  intestinal  canal  is  the  seat  of 
obstruction,  it  is  to  be  borne  in  mind  that  when  the  symptoms  are  acute, 
the  lesion  (unless  the  case  be  one  of  twisting  of  the  gut)  is  usually  situated 
in  the  upper  boivel,  while  chronic  obstruction  commonly  involves  the  large 
intestine.  Obstruction  below  the  descending  colon  can  generally  be  recog- 
nized b}^  careful  exploration  of  the  rectum.  The  period  at  which  vomiting 
occurs  is  earlier  in  proportion  to  the  greater  proximity  of  the  seat  of  ob- 
struction to  the  pylorus ;  moreover,  the  higher  the  point  at  whch  peristal- 
sis is  arrested,  the  less,  as  a  rule  (according  to  Hilton,  Bird,  and  Barlow), 
is  the  amount  of  urine  secreted,  though  it  is  quite  possible,  as  maintained 
by  Habershon,  Leichtenstern,  Treves,  and  others,  that  this  is  because  high 
obstruction  is  usually  of  an  acute  character,  and  that  the  anuria  really  de- 
pends rather  upon  the  tightness  than  upon  the  locality  of  the  constriction. 
Finally,  careful  palpation  of  the  abdomen  may,  if  the  parietes  be  thin, 
serve  to  point  out  more  or  less  exactly  the  point  at  which  the  bowel  is 
obstructed. 

Treatment  of  Intestinal  Obstruction. 

Certain  indications  are  common  to  all  cases  of  intestinal  obstruction.' 
Bearing  in  mind  that  the  most  desperate  cases  sometimes  terminate  in 
spontaneous  recovery,  the  surgeon  should  in  the  first  place  endeavor  to 
obviate  the  tendency  to  death  by  relieving  pain,  diminishing  peristaltic 
action,  preventing  distention,  and  maintaining  the  patient's  strength.  The 
first  and  second  objects  are  best  accomplished  by  the  free  administration 
of  opium  (which  may  be  advantageously  combined  with  belladonna),  and 
preferably  in  the  solid  form.  From  half  a  grain  to  a  grain  of  the  Extractum 
opii  of  the  U.  S.  Pharmacopoeia  may  be  given  every  three  or  four  hours, 
or  at  such  intervals  as  may  be  thought  proper.  The  third  and  fourth 
objects  are  to  be  accomplished  by  the  administration  of  concentrated  food 
in  small  quantities  and  at  frequent  intervals.  It  is  obviously  desirable 
that,  in  order  to  prevent  distention,  the  bulk  of  food,  and  especially  of 
liquid,  introduced  into  the  stomach,  should  be  as  small  as  possible ;  and  for 
the  same  reason  the  exhibition  of  p)urgatives  by  the  mouth  should  be 
strictly  interdicted.    Kussmaul,  Cahn,  Senator,  Hasenclever,  Chantemesse, 

'  It  is  perhaps  scarcely  necessary  to  say  tliat,  in  every  case  of  intestinal  obstruction, 
the  surgeon  should  make  a  careful  examination  of  all  the  localities  in  which  hernia 
is  apt  to  occur. 
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Fauche,  Kuhn,  Whitaker,  and  others,  advise  washing  out  the  stomach, 
so  as  to  lessen  ihe  amount  of  fluid  above  the  seat  of  obstruction.  Large 
and  i-epeated  enemata  of  warm  water,  or,  which  Head  prefers,  warm  oil,^ 
administered  through  a  long  tube,  are,  moreover,  of  the  greatest  value, 
serving  in  dilferent  cases  to  effect  disintegration  of  fecal  accumulations,  to 
alter  the  position  of  the  bowel  and  thus  cause  the  disappearance  of  a  twist, 
or  even  possibly  to  relieve  intussusception  by  pushing  up  the  invaginated 
gut:  the  last-mentioned  result  could,  however,  only  be  obtained  in  very 
recent  cases,  on  account  of  the  rapid  formation  of  adhesions  bet.ween  the 
two  portions  of  intestine  which  are  involved.  IriJJalioa  of  the  large  intes- 
tine with  air,  introduced  through  the  rectum  by  means  of  a  long  tube  and 
stomach-pump,  has  occasionally  proved  successful  in  relieving  the  obstruc- 
tion when  all  other  measures  have  failed,  and  should  certainly,  I  think,  be 
resorted  to  in  such  cases.  The  application  of  electricity  has  also  proved 
successful  in  cases  recorded  by  Finny,  Giommi,  and  others.  Boudet  reports 
61  cases  treated  in  this  way  with  44  recoveries  and  only  17  failures.  The 
administration  of  calomel,  in  combination  with  opium,  might  be  proper  in 
case  peritonitis  should  be  developed  at  an  early  period;  but  under  other 
circumstances  should  be  avoided,  as  tending  by  its  cathartic  action  to 
increase  the  distention  of  the  bowel.  External  manipulation  by  gently 
rubbing  and  kneading  the  abdomen  (abdominal  taxis),  has  occasionally 
proved  of  service,  and  may  be  aided,  as  may  the  administration  of  enemata, 
hy  placing  the  patient  upon  the  knees  and  elbows,  or,  in  the  case  of  an 
infant,  by  complete  inversion.  The  external  application  of  ice  proved  suc- 
cessful in  some  cases  referred  to  by  Habershon. 

The  special  treatment  of  congenital  malformations  of  the  anus  or  rectum, 
of  stricture  or  tumor  involving  the  large  intestine,  and  of  abdominal  ab- 
scess or  tumor,  compressing,  though  not  directly  implicating  the  bowel — 
any  of  which  conditions  may  lead  to  intestinal  obstruction — will  be  con- 
sidered in  future  pages.  But  supposing  that  the  case  is  one  of  acute 
obstruction,  resulting  from  either  intussusception,  internal  strangulation, 
twisting,  stricture  of  the  small  intestine,  or  the  impaction  of  a  foreign  body, 
and  that  the  course  of  treatment  which  has  been  recommended  has  been 
tried  and  failed,  what  is  to  be  done  ?  There  is  no  time  for  delay,  for  these 
cases  as  a  rule  soon  terminate  fatally,  and  if  any  operation  is  to  be  done,  it 
shoidd  not  be  postponed  until  the  patient  is  at  the  point  of  death. 

Laparotomy,  or,  as  it  was  formerly  though  less  accurately  called, 
Gastrotomt/,'^  the  laying  open  of  the  abdominal  cavity  in  order  to  search 
for  and  if  possible  remove  the  source  of  obstruction,  has  been  resorted  to 
in  these  cases,  and  is,  I  think,  justifiable  under  certain  circumstances.  If, 
however,  the  case  be  one  of  intusHUSception  (and  this  is,  as  has  been  seen, 
the  cause  of  obstruction  in  the  majority  of  acute  cases),  the  surgeon  will, 
in  my  judgment,  usually  best  consult  the  interests  of  his  patient  by  declin- 
ing operative  interference.''    My  reasons  for  this  opinion  are,  that  (1)  the 

1  Cases  have  been  recorded  by  Libur  and  Jate,  in  which  cures  were  effected  by  the 
successive  injection  of  solutions  of  bicarbonate  of  sodium  and  of  tartaric  acid.  Mur- 
ray, of  Newcastle-on-Tyne,  and  others,  recommend  enemata  of  ox-gall.  An  enema  of 
iced  water  proved  successful  in  a  case  recorded  by  Kormann,  of  Coburg. 

2  It  is  better,  I  think,  to  reserve  the  term  gasiro/omy  for  the  operation  of  opening 
the  stomach  to  remove  a  foreign  body  (page  400),  designating  the  operation  oi  abdominal 
section,  in  general,  by  the  word  laparotom i/  (irom  Xavifot,  the  soft  part  of  the  body  below 
the  ribs). 

'  Mr.  Howse  suggests  that  when  the  bowel  protrudes  through  the  anus  it  should  be 
transfixed  and  held  down  with  pins,  and  then  excised.  He  refers  to  a  case  in  which 
this  was  done  unwittingly  by  an  Italian  surgeon,  the  patient  recovering,  and  Mr. 
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tender  age  of  many  of  the  subjects  of  invagination  renders  them  peculiarly 
ill  adapted  to  support  so  grave  an  operation;  (2)  the  operation,  which  is 
always  one  of  a  very  serious  nature,  is  particular!}'  so  in  these  cases,  on 
account  of  the  frequent  existence  of  peritonitis  as  a  complication;  (3)  the 
attempt  to  dislodge  the  invaginated  bowel  is  very  apt  to  fail ;  and  (4) 
there  is  a  fair  probability  of  spontaneous  recovery  after  sloughing  of  the 
invaginated  gut.  The  latter  point  may  be  illustrated  by  Leichtenstern's 
statistics,  which  show  that  of  55T  cases  of  which  the  termination  is  known, 
sloughing  occurred  in  149,  of  which  88  ended  in  recovery  and  61  (41  per 
cent.)  in  death,  while  of  the  408  in  which  sloughing  did  not  occur,  onh^ 
63  terminated  favorably  and  345  (85  per  cent.)  in  death.  The  only  cases 
of  intussusception  in  which  laparotomy  seems  to  me  to  be  justifiable,  are 
the  rare  instances  in  which  the  symptoms  are  those  of  obstruction  merely, 
and  not  of  strangulation.  The  operation  has,  I  believe,  been  employed  in 
65  cases,  16  of  which  terminated  successfully.  The  earliest  age  at  Avhich 
the  operation  has  been  successful  is  six  months  (Sands). 

In  cases  of  acute  obstruction  due  to  causes  other  than  intussusception, 
there  can  be  no  doubt,  I  think,  that  laparotomy  is  justifiable,  should  other 
measures  fail  to  give  relief  in  the  course  of  two  or  at  most  three  days. 
There  is,  under  such  circumstances,  no  reasonable  prospect  of  spontaneous 
recovery,  and  the  only  hope  of  cure  in  a  case  of  persistent  internal  strangu- 
lation, which,  next  to  invagination,  is  by  far  the  most  common  lesion 
found  in  cases  of  acute  obstruction,  is  in  the  employment  of  operative 
measures  before  the  occurrence  of  general  peritonitis  or  gangrene.  Even 
in  these  cases,  however,  it  may  be  well,  before  resorting  to  the  knife,  to  try, 
as  advised  by  Brinton,  the  effect  of  one  or  more  tobacco  enemata]  and  the 
surgeon,  I  may  add,  should  take  care  not  to  mistake  the  constipation  that 
attends  enteritis  or  peritonitis  for  mechanical  obstruction. 

Laparotomy  is  thus  ]>erformed  :  The  patient,  thoroughly  etherized,  is 
placed  in  a  recumbent  posture,  his  buttocks  being  brought  to  the  foot  of 
the  operating  table,  and  the  contents  of  his  bladder  evacuated  by  cathe- 
terization ;  the  temperature  of  the  room  should  be  previously  raised  to  at 
least  70°  Fahr.  The  surgeon  may  cut  down  directly  upon  the  scat  of 
obstruction,  if  the  point  at  which  this  exists  has  been  accurately  deter- 
mined, but  should,  under  other  circumstances,  make  his  incision  strictly 
in  the  median  line,  the  wound  extending  from  an  inch  below  the  umbilicus, 
longitudinally  downwards  for  about  four  inches.  The  dissection  is  cau- 
tiously carried  down  to  the  peritoneum,  in  which  membrane  a  small  open- 
ing is  then  made,  and  enlarged  as  much  as  may  be  necessary  with  a  probe- 
pointed  bistoury  introduced  upon  the  finger  as  a  director.  Search  is  next 
to  be  made  for  the  seat  of  obstruction,  by  carefully  tracing  upwards  that 
portion  of  the  bowel  which  is  found  contracted.  The  source  of  strangulation 
having  been  discovered,  the  constriction  is  to  be  relieved,  by  the  divi(Sion 
or  separation  of  bands  or  organized  adhesions,  or  by  withdrawing  the 
strangulated  gut  from  any  pocket  or  fissure  in  which  it  may  have  been 
caught.  If  it  should  be  found  that  the  case  is  one  of  volvulus,  the  bowel 
may  be  carefully  untwisted  and  replaced  in  its  normal  position.  If  the 
obstruction  be  due  to  the  impaction  of  a  foreign  body  or  a  gall-stone,  the 
gut  may  be  opened  and  the  off'ending  substance  removed,  the  case  being 
subsequently  treated  as  one  of  wounded  intestine  (see  page  397).  If  a 
stricture  of  the  intestine  be  found  (ver}^  rare  except  in  the  lower  bowel, 

Treves  refers  to  similar  instances.  Successful  operations  of  this  kind  have  also  been 
recorded  by  Prof.  Mikulicz  (two  cases),  by  Dr.  Willard,  of  this  city,  and  by  Dr. 
Fuller,  of  Michigan.  A  cas-e  in  the  hands  of  AuftVet,  of  Brest,  however,  ended  fatally 
in  a  few  hours. 


ENTEROTOMY   FOR  ACUTE  OBSTRUCTION. 


881 


when  a  different  operation  would  be  indicated),  the  best  that  can  be  done 
is  to  lay  open  the  ^ut  above  the  stricture,  and  attach  the  margins  of  the 
aperture  thus  made  to  the  edges  of  the  external  wound,  in  hope  that  the 
patient  may  recover  with  a  fecal  fistula.  The  same  course  should  be  pur- 
sued if  the  case  be  found  to  be  one  of  intussufiception,  and  if  the  firmness 
of  the  adhesions  should  prevent  the  relief  of  the  invagination.  Ruata  ad- 
vises that  in  any  case,  if  the  cause  of  obstruction  cannot  be  discovered 
without  allowing  the  bowels  to  escape  from  the  abdominal  cavity,  an  arti- 
ficial anus  should  be  at  once  established. 

Unless  it  be  designed  to  attempt  the  establishment  of  a  fecal  fistula,  the 
external  wound  should  be  immediately  closed,  upon  the  completion  of  the 
operation  ;  the  after-treatment  consists  in  the  adoption  of  means  to  combat 
the  peritonitis  which  may  be  expected  to  arise. 

The  statistics  of  laparotomy  for  intestinal  obstruction  have  been  investi- 
gated by  several  writers,  including  Adelmann,  Whitall,  Sands,  Schramm, 
and  myself  I  have  collected  in  all  346  cases,'  of  which  only  104  appear 
to  have  ended  favorably. 


Operatioa  for 

Volvulus  ........ 

Strangulation  continuing  after  herniotomy  or  taxis 
Invagination  ....... 

Foreign  bodies,  impacted  feces,  gall-stones,  etc.  . 
Strangulation  by  bands,  adhesions,  or  diverticula 
Obstruction  from  tumors,  strictures,  ulcers,  etc.  . 
Various  forms  of  hernia  and  "ileus"  . 
Obstruction  from  other  causes  .... 

Cause  of  obstruction  not  ascertained  . 

Aggregate  ...... 


Chscs: 

Result  not 
ascer- 
taiaed. 

Kecov- 
eied. 

Died. 

29 

1 

8 

20 

21 

6 

15 

()5 

16 

49 

23 

1 

9 

13 

119 

1 

38 

80 

37 

2 

10 

25 

26 

1 

8 

17 

7 

3 

4 

19 

1 

6 

12 

346 

7 

104 

235 

Enterotomy  for  Acute  Obstruction. — The  operation  which  has 
just  been  described,  is  that  which  1  would  ordinarily  recommend  in  cases 
of  acute  intestinal  obstruction  in  which  interference  is  deemed  necessary. 
Other  surgeons,  however,  including  the  late  Mr.  Maunder,  have  preferred 
a  resort  to  Enterotomy,  making  an  incision  usually  in  the  right  iliac  region, 
and  opening  the  first  coil  of  intestine  which  presents  itself,  so  as  to  establish 
a  fecal  fistula.  This  operation  involves  much  less  interference  with  the  peri- 
toneal cavity  than  laparotomy,  and  may  therefore  be  preferred  in  some 
cases  as  a  palliative  or  euthanasial  measure,  but  it  could  not  be  expected  to 
afford  permanent  relief  in  cases  of  internal  strangulation,  while  in  cases  of 
intussusception,  no  operation  should,  as  a  rule,  be  performed,  for  the  rea- 
sons already  mentioned.  Mr.  Bryant,  however,  advises  this  operation  in 
cases  of  intussusception  in  which  it  does  not  appear  likely  that  laparotomy 
would  succeed,  as  affording  relief  from  the  most  urgent  symptoms,  and 
allowing  time  for  the  separation  of  the  invaginated  part  by  sloughing. 

Puncture  of  the  Bowel  with  a  delicate  trocar  or  aspirator  is  recommended 
by  Gross,  Demarquay,  Wagstaffe,  and  Dozzi,  as  a  means  of  affording  relief 
by  allowing  the  escape  of  gas  from  the  distended  bowel.  This  procedure, 
\vhich  has  occasionally  been  followed  by  complete  recovery,  is,  however, 
not  free  from  risk,  death  directly  traceable  to  the  operation  having  ensued 
in  three  out  of  ten  cases  recorded  by  Friintzel,  of  Berlin. 

'  International  Encyclopaedia  of  Surgery,  vol.  vi.  Article  on  Intestinal  Obstruction. 
56 
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Operations  for  Chronic  Obstruction;  Colotomy — In  most  in- 
stances, the  cause  of  the  obstruction  in  chronic  cases  can  be  detected  by 
careful  rectal  exploration,  when  very  simple  treatment  will  often  suffice  to 
give  relief ;  thus,  if  an  accumulation  of  hardened  and  impacted  feces  be 
found  in  the  lower  bowel,  repeated  encmata  must  be  employed,  so  as  to 
soften  and  disintegrate  the  mass,  removal  being,  if  necessary,  aided  by  the 
use  of  the  finger,  or,  which  is  certainly  more  agreeable  to  the  operator,  a 
lithotomy  scoop,  or  the  handle  of  a  teaspoon.  In  cases  of  obstruction  de- 
pendent on  uterine  or  ovarian  disease,  the  surgeon  should  address  his  treat- 
ment to  the  organs  primarily  implicated.  The  cases  of  chronic  obstruction 
demanding  operative  relief  are  chiefly  those  dependent  on  stricture  of  the 
rectum,  whether  malignant  or  otherwise,  and  the  operation  employed  in 
these  cases  consists  in  the  establishment  of  an  artificial  anus  by  opening 
the  colon  {colotomy),  the  part  of  the  gut  usually  selected  for  this  procedure 
being  the  sigmoid  flexure.  The  operation  of  colotomy  may  also  be  occa- 
sionally required  in  certain  cases  of  malformation  of  the  lower  bowel,  of 
ulceration  or  cancerous  disease  of  the  rectum  (even  if  unattended  b)^  ob- 
struction), and  of  recto- vaginal  or  recto-vesical  fistula.  Colotomy  may  be 
performed  by  opening  the  sigmoid  flexure  in  the  left  iliac  region  (as  origi- 
nally suggested  by  Littre,  in  1710),  the  csecum  in  the  iHght  iliac  region 
(Pillore,  17*16);  the  sigmoid  flexvre  in  the  left  lumbar  region  (Callisen, 
1796);  the  transverse  colon  in  the  umbilical  region  (Fine,  1797);  or, 
finally,  the  caecum,  in  the  right  lumbar  region. 

Callisen^s  or  AmussaVs  Operation. — The  operation  which  is  generally 
resorted  to  at  the  present  day,  and  which  is  certainly  the  best  in  cases  of 
chronic  obstruction  from  stricture,  etc.,  was  suggested  by  Callisen  and  sub- 
sequently improved  by  Amussat,  and  consists  in  opening  the  colon  in  the 
left  lumbar  region — Left  Lumbar  Colotomy ;  the  following  directions  for 
its  performance  are  given  by  Allingham,  and  are  founded  upon  the  expe- 
rience derived  from  more  than  fihj  dissections,  and  from  a  large  number 
of  opei'ations  performed  by  that  surgeon.  Anesthesia  having  been  induced. 


Fig.  487. 


Result  of  luDiljar  colotomy,  showing  line  of  incision.  (Bryant.) 


the  patient  is  fixed  in  the  prone  position  with  a  slight  inclination  towards 
the  right  side,  a  hard  pillow  being  placed  under  the  left  side,  so  as  to  render 
the  loin  tense  and  prominent.  To  determine  the  exact  position  of  the  colon, 
a  point  on  the  crest  of  the  ilium,  midway  between  the  anterior  superior  and 
posterior  superior  spinous  processes,  is  marked  with  iodine  paint,  the  colon 
in  the  normal  condition  being  always  situated  half  an  inch  behind  the 
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point  thus  marked.  The  suvo-eon  then,  standing  in  front  of  the  patient, 
makes  an  incision  of  at  least  four  inches,  midway  between  the  last  rib  and 
the  crest  of  the  ilium,  the  centre  of  the  wound  corresponding- exactly  with 
the  point  which  has  been  marked.  The  wound  may  be  transverse,  as  recom- 
mended by  Amussat,  or,  which  is  better,  oblique,  downwards  and  forwards 
in  the  course  of  the  ribs,  as  advised  by  Bryant.  The  various  tissues  are 
carefully  divided  to  the  full  extent  of  the  external  wound,  until  the  lumbar 
fascia  and  edge  of  the  quadratus  lumborum  muscle  have  been  reached ;  the 
former  being  cut  through,  the  colon  usually  presents  itself,  and  may  com- 
monly be  recognized,  even  if  undistended,  by  the  appearance  of  one  of  its 
longitudinal  bands.  Care  must  be  taken  not  to  open  the  peritoneum,  which 
is  sometimes  inflated  with  gas,  and  simulates  the  appearance  of  the  bowel. 
The  operation  is  completed  by  introducing  with  a  curved  needle  strong 
silken  sutures,  by  means  of  which  the  gut  is  drawn  to  the  surface,  when  it 
is  incised  in  the  direction  of  its  long  axis,  to  the  extent  of  about  an  inch; 
the  margins  of  the  intestinal  aperture  are  then  stitched  to  the  edges  of  the 
externarwound,  the  sutures  being  retained  until  they  begin  to  cut  their 
way  through  by  ulceration.  Costallat  divides  the  operation  into  two  stages, 
not  opening  the  bowel  until  several  days  after  its  exposure.  Madelung 
advises  that  the  gut  should  be  completely  cut  across,  the  upper  end  fixed 
in  the  wound,  and  the  lower  end  closed  with  sutures  and  returned. 

The  great  advantage  of  this  operation  over  Littre's,  is  in  the  fact  that 
the  abdominal  cavity  is  not  opened,  the  colon  being  approached  on  that 
side  which  is  uncovered  by  peritoneum  ;  the  operation  is  comparatively  easy 
when  the  bowel  is  distended  with  feces,  but  under  opposite  circumstances 
(as  when  performed  for  stricture  without  obstruction)  may  be  attended 
with  considerable  difficulty ;  it  is  a  good  plan  in  such  a  case  to  distend  the 
gut  with  air  before  beginning  the  operation,  so  as,  if  possible,  to  render  the 
position  of  the  colon  more  apparent.  Some  inconvenience  is  usually  at  first 
experienced  from  prolapse  of  the  boweP  through  the  artificial  anus,  but,  as 
the  tissues  contract,  the  tendency  to  protrusion  diminishes,  and  it  may  be 
ultimately  necessary  to  adopt  means  to  prevent  the  orifice  from  closing. 
To  avoid'the  escape'of  fecal  matter  at  inconvenient  times,  the  patient  should 
wear  an  obturator  of  ivory  or  other  suitable  material,  attached  to  a  gutta- 
percha plate,  and  held  in  position  with  a  truss  or  bandage. 

If  the  disease  for  which  the  operation  is  performed  be  situated  above  the 
sigmoid  flexure  (which  may  commonly  be  ascertained  by  noting  the  quan- 
tity of  fluid  which  can  be  "injected),'  the  caecum  should  be  opened  in  the 
right  lumbar  region  by  a  similar  procedure  to  that  which  has  been  described. 

Littre's  Operation^ whxch  is  preferred  by  Studsgaard,  Reeves,  and  several 
other  surgeons,  is  a  more  simple  procedure  than  Amussat's,  particularly  in 
children.  It  consists  in  making  an  incision  from  two  to  three  inches  in 
length,  parallel  to  and  a  little  above  the  line  of  Poupart's  ligament,  and 
midway  between  the  anterior  superior  spinous  process  of  the  ilium  and  the 
spine  of  the  pubis.  The  various  tissues,  including  the  peritoneum,  are 
cautiously  divided  upon  a  grooved  director,  when  the  colon  is  drawn  for- 
wards and  opened  as  in  Amussat's  method.  This  operation  is  usually 
performed  on  the  left  side,  opening  the  sigmoid  flexure,  but  may  also  be 
practised  on  the  right  side,  opening  the  csecum. 

With  regard  to  the  statistics  of  these  operations,  it  may  be  said  that 

'  To  prevent  protrusion,  Dr.  Maclaren  employs  an  "  enterotomy  tube"  somewhat 
resemblino-  Sir  Henry  Thompson's  supra-pubic  vesical  tube  for  prostatic  hypertrophy. 

^  Mr.  Tr  P.  Teale  recommends  Laparotomy  as  an  exploratory  operation  to  ascertain 
on  which  side  the  colon  should  be  opened,  a  preliminary  measure  which  seems  to  me 
as  dangerous  as  it  is  unnecessary. 
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Amussat's  method  gives  the  best  results.  This  clearly  appears  from  the 
annexed  table,  compiled  from  those  constructed  at  my  suggestion  by  Dr. 
W.  R.  Batt,  who  has  succeeded  in  collecting  no  less  than  351  cases  of 
colotomy  by  various  methods.  H.  A  Reeves  has  recorded  53  colotomies 
occurring:  in  his  own  practice,  with  only  Y  deaths ;  and  Allingham,  in  69 
cases,  had  only  2  deaths  as  the  result  of  the  operation. 


Operation. 

Deaths. 

Undeter- 

Mortality 

Cases. 

mined. 

per  cent. 

Amussat's  method  ...... 

244 

77 

2 

31.8 

Littre's 

do  

82 

43 

1 

53.1 

Calliseii's 

10 

7 

1 

77.7 

Fine's 

do  

4 

0.0 

Not  stated 

11 

5 

45.4 

gregate  ...... 

351 

132 

4 

38.0 

When  colotomy  is  performed  for  malignant  disease  of  the  rectum,  per- 
manent recovery  cannot,  of  course,  be  anticipated,  but,  even  as  a  means  of 
affording  temporary  comfort,  the  operation  should,  in  my  judgment,  be 
unhesitatingly  resorted  to  in  suitable  cases.  I  would  advise  its  perform- 
ance (provided  that  there  were  no  special  contra-indications)  in  any  case 
of  chronic  obstruction  from  disease  of  the  lower  bowel,  in  which  no  benefit 
had  resulted  from  a  fair  trial  of  judicious  medical  treatment. 

Enterectomy  and  Colectomy,  or  resections  respectively  of  the 
small  and  large  intestine,  have  been  practised  in  cases  of  intestinal  ob- 
struction, but  have  been  more  frequently  resorted  to  after  the  operation 
lor  strangulated  hernia,  or  in  cases  of  artificial  anus  and  fecal  fistula.  I 
have  collected'^  in  all  186  cases  of  these  operations,  of  which  98  are  said  to 
have  terminated  in  recovery  and  86  in  death,  the  results  in  7  not  having 
been  ascertained.  The  mortality  of  terminated  cases  would  appear  from 
these  figures  therefore  to  be  a  little  over  48  per  cent. 

Malformations  of  the  Anus  and  Rectum. 

The  surgeon  is  not  unfrequently  called  upon  to  attempt  the  relief  of  con- 
genital malformations  of  the  lower  bowel,  which,  unless  remedied  by  ope- 
ration, will  inevitably  lead  to  fatal  intestinal  obstruction. 

Partial  Occlusion  of  the  Anus — In  this  condition  the  anus,  though 
not  entirely  occluded,  yet  presents  so  minute  an  orifice  as  not  to  permit 
the  free  escape  of  feces.  The  diagnosis  of  this  from  the  more  serious  con- 
ditions which  will  be  presently  described,  can  be  made  by  careful  inspec- 
tion, which  will  reveal  a  passage  admitting  the  introduction  of  a  probe. 
The  treatment  consists  in  enlarging  the  orifice  by  making  radiating  incisions 
with  a  probe-pointed  knife,  dilatation  being  subsequently  maintained  by 
the  occasional  use  of  a  bougie. 

'  Callisen's  diifered  from  Amussat's  operation  merely  in  tlie  fact  that  the  external 
incision  was  longitudinal  instead  of  transverse. 

2  International  Encyclopaedia  of  Surgery,  vol.  vi.  Article  on  Intestinal  Obstruc- 
tion. 
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Complete  Occlusion  of  the  Anus — In  this  variety  of  malforma- 
tion tlie  anus  is  closed  by  a  membrane  of  •^■reater  or  less  thickness,  through 
which  the  meconium  may  be  seen,  and  which  bulges  when  the  child  striT"-- 
gles  or  cries.  The  treatment  consists  in  making  a  crucial  incision,  excising 
the  flaps  thus  formed,  and  bringing  the  skin  and  mucous  membrane  together 
with  fine  stitches — a  bougie  being  passed  from  time  to  time  to  maintain  the 
opening  in  a  patulous  condition. 

Imperforate  Anus — Here  the  anus  is  completely  absent,  its  normal 
position  being  occupied  by  a  dense  fibro-cellular  mass,  from  a  quarter  of  an 


inch  to  an  inch  in  thicknesss,  behind  which  the  rectum  terminates  in  a 
blind  pouch.  The  treatment  consists  in  making  an  incision  of  about  an 
inch  in  length,  forwards  from  the  coccyx,  in  the  direction  of  the  raphe  of 
the  perineum.  The  wound  is  then  cautiously  deepened  in  the  median 
line,  following  the  curve  of  the  sacrum  until  the  gut  is  reached,  when  a 
free  opening  is  to  be  made,  and  the  meconium  evacuated.  The  mucous 
lining  of  the  rectum  is  then  to  be  drawn  downwards  (if  possible)  to  the 
external  wound,  and  attached  to  the  skin  with  sutures.  The  use  of  bougies 
is  subsequently  required  to  maintain  dilatation. 

Occlusion  of  the  Rectum  The  anus  is  well  formed,  and  the  nature 

of  the  case,  is,  therefore,  probably  not  suspected  until  after  the  develop- 
ment of  symptoms  of  intestinal  obstruction,  when  the  diagnosis  may  be 
readily  made  by  the  introduction  of  the  finger  or  a  probe,  the  instrument 
coming  in  contact  with  a  bulging  membranous  septum,  from  half  an  inch 
to  an  inch  above  the  anal  orifice.  The  treatment  consists  in  making  a 
small  incision  to  evacuate  the  meconium,  the  wound  being  subsequently 
dilated  with  dressing-forceps  or  enlarged  with  a  concealed  bistoury.  The 
use  of  the  bougie  must  be  continued  daily  for  some  months.  If  the  opera- 
tion is  attended  with  much  bleeding,  plugging  of  the  rectum  should  be 
resorted  to.  Pearce-Gould  has  reported  a  curious  case  of  congenital  occlu- 
sion of  the  rectum  by  an  inspissated  plug  of  mucus,  in  which  enterotomy 
was  resorted  to  with  a  fatal  result. 


Fig.  488. 


Imperforate  auus.  (Ashton.) 
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Imperforate  Rectum.— In  this  condition  the  whole  rectum  is  want- 
ing, the  anus  being  usually  likewise  imperforate.    The  colon  terminates 
^'  in  a  dilated  pouch,  in  the  iliac 

Fig.  489.  fossa,  or  opposite  the  promon- 

tory of  the  sacrum.  The  diag- 
nosis of  this  condition  from  that 
of  imperforate  anus,  is  always 
difficult,  and  often  impossible. 
It  may  in  some  cases  be  facili- 
tated by  careful  palpation  of  the 
abdomen,  or  (as  suggested  by 
Holmes)  by  introducing  a  sound 
into  the  bladder  (or  vagina,  if 
the  patient  be  a  female),  when, 
if  the  instrument  impinge  indi- 
rectly on  the  posterior  wall  of 
the  pelvis,  it  may  be  inferred 
that  the  rectum  is  totally  absent. 
In  the  treatment  of  these  cases, 
the  snrgeon  has  four  operations 
to  choose  from,  viz.,  (1)  punc- 
ture with  an  aspirator,  over  the 
needle  of  which  a  small  canula 
may  be  afterwards  pushed  in, 
and  the  passage  thus  gradually 
dilated,  as  advised  by  Grimes, 
of  Liverpool,  (2)  cautious  dis- 
section upwards  from  the  peri- 
neum (as  recommended  for  im- 
perforate anus),  (3)  Littre's 
(AsHTON.)  operation  of  opening  the  colon 

in  the  iliac  region,  and  (4)  lum- 
bar colotomy  by  the  method  of  Callisen  and  Amussat.  In  case  of  failure 
to  reach  the  gut  by  means  of  the  aspirator,  the  perineal  operation  should  be 
chosen,  unless  it  is  evident  that  the  bowel  cannot  be  reached  in  this  direc- 
tion. It  is  performed  in  the  manner  already  described,  great  care  being 
taken  not  to  wound  the  bladder,  vagina,  peritoneum,  or  iliac  vessels.  If 
the  gut  can  be  reached,  its  mucous  lining  should,  if  possible,  be  drawn 
downward  and  attached  to  the  edges  of  the  external  wound — as  otherwise, 
apart  from  the  danger  attending  the  passage  of  the  meconium  over  a  raw 
surface,  the  artificial  canal  will  be  apt  to  contract  into  a  narrow  and  trouble- 
some sinus.  Verneuil  recommends  that  the  coccyx  itself  should  be  excised 
in  these  cases,  as  a  preliminary  to  searching  for  the  bowel ;  he  has  himself 
adopted  this  plan  in  several  cases  with  a  successful  result. 

If,  however,  it  be  evident  that  no  attempt  to  reach  the  bowel  from  the 
perineum  can  succeed,  or  if  the  attempt  have  been  made  and  have  failed, 
,the  only  remaining  course  of  treatment  is  to  open  the  colon  by  one  or  other 
of  the  methods  already  described.  I  cannot  subscribe  to  the  doctrine  that 
it  is  more  merciful  to  abandon  a  child  to  certain  death  than  to  strive  to  save 
his  life  by  the  formation  of  an  artificial  anus;  on  the  contrary,  it  is,  in  my 
judgment,  the  surgeon's  duty,  in  these  cases,  to  urge  the  performance  of 
this  operation,  on  the  same  principles  as  those  which  guide  him  to  recom- 
mend tracheotomy  in  a  case  of  occlusion  of  the  larynx-,  or  amputation  in 
one  of  hopeless  disorganization  of  a  limb. 


Imperforate  rectum. 
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With  regai-d  to  the  particiiUir  mode  of  opcninf;^  the  colon  in  these  cases, 
some  difference  of  opinion  exists.  Amussat's  operation  in  the  left  lumbar 
region  is  usually  preferred,  but  is  less  apt  to  succeed  in  these  cases  than  in 
those  of  chronic  obstruction  in  adults,  on  account  of  the  frequent  existence 
in  infants  of  a  long  meso-colon,  which,  by  allowing  the  bowel  to  float,  as  it 
were,  may  render  it  impossible  to  complete  the  operation  without  opening 
the  peritoneum  ;  hence  Erichsen  is  disposed  to  think  that  it  may  be  better 
in  these  cases  to  open  the  caecum  on  the  right  side,  instead  of  the  descending 
colon  on  the  left.  Mr.  Holmes,  whose  opinion  on  all  subjects  relating  to 
the  surgery  of  childhood  is  of  the  greatest  value,  gives  a  decided  preference 
to  Littre's  operation,  because  (1)  the  operation  is  easier,  the  abdominal  wall 
in  the  infant  being  thin,  while  the  fat  and  other  tissues  of  the  loin  are  very 
deep  ;  (2)  the  colon  often  cannot  be  reached  from  the  loin  without  opening 
the  peritoneum,  and  (3)  the  descending  colon,  in  cases  of  imperforate  rectum, 
is  often  so  short  that  it  might  not  be  reached  at  all  by  Amussat's  operation, 
unless  the  incision  were  made  so  high  as  to  endanger  the  kidney  ;  hence 
Mr.  Holmes  recommends  colotomy  from  the  left  groin,  and  similar  advice 
is  given  by  Mr.  Curling.^  Finally,  Huguier  advises  that  the  colon  should 
be  opened  b}^  an  incision  in  the  iliac  region  of  the  right  side.  Upon  the 
whole,  I  think  that  the  weight  of  evidence  is  in  favor  of  Littre's  operation, 
and  it  is  that  which  I  should  recommend  in  any  case  in  which  it  was  found 
impossible  to  reach  the  bowel  from  the  perineum.  Should  the  child  sur- 
vive, in  a  case  of  this  kind,  it  would  be  proper  to  attempt  the  restoration 
of  the  natural  passage  by  Demarquay's  plan  of  passing  a  thread  carrying 
a  leaden  ball  through  the  artificial  anus  and  out  at  the  peritoneum,  so  as 
gradually  to  draw  the  gut  downwards.  A  similar  operation,  using,  how- 
ever, an  elastic  bulb  instead  of  a  leaden  ball,  has  been  successfully  employed 
by  W.  A.  Byrd,  of  Hlinois. 

Congenital  Malformations  with  Abnormal  Openings  in 

other  Parts  The  several  varieties  of  malformation  which  have  been 

described,  may  be  complicated  by  the  existence  of  an  abnormal  communi- 
cation between  the  gut  and  other  parts  ;  thus  the  bowel  may  open  into  the 
bladder  or  urethra,  or  into  the  vagina,  according  to  the  sex  of  the  infant, 
or  upon  the  surface  of  the  body,  sometimes  at  a  considerable  distance  from 
the  natural  position  of  the  anus. 

The  treatment  of  such  cases  consists  in  restoring  the  natural  passage  (if 
possible),  when  the  abnormal  opening  will  usually  heal  of  itself,  or,  if  not, 
may  be  closed  at  some  future  time  by  a  plastic  operation.  When  the  gut 
opens  into  the  vagina,  the  treatment  may  be  facilitated  by  introducing  a 
director  through  the  fistulous  orifice,  and  carrying  it  downwards  towards 
the  perineum  ;  its  point  may  then  be  cut  down  upon,  and  the  skin  and 
mucous  membrane  stitched  together  in  the  way  already  described.  I  suc- 
cessfully adopted  this  plan  some  time  ago,  in  a  case  l)rought  to  me  by  Dr. 
Logan,  of  Scranton.  Should  the  bowel  communicate  with  the  bladder  or 
urethra,  the  case  may  be  one  of  greater  difficulty  ;  if,  in  such  a  case,  the 
natural  passage  cannot  be  restored,  a  free  perineal  incision  should  be  made, 
as  in  the  operation  of  lithotomy,  laying  open  the  neck  of  the  bladder  or 
membranous  portion  of  the  urethra,  whichever  may  be  involved,  so  as  to 
afford  a  direct  outlet  for  the  meconium  and  feces.  If  the  gut  open  on  the 
surface  of  the  body,  the  question  of  operative  interference  turns  on  the 
position  of  the  abnormal  opening ;  if  this  be  in  a  situation  in  which  no 

'  A  case  successfully  treated  in  tliis  way  has  I'ecently  been  recorded  by  Dr.  W.  H. 
Haynes,  of  New  York.    (Arner.  .Journ.  Med.  Sciences,  .July,  1884.) 
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particular  inconvenience  will  result  from  the  deformity  (as  immediately 
in  front  of  the  coccyx),  or,  on  the  other  hand,  in  such  a  locality  as  to  render 
it  probable  that  a  great  part  of  the  large  intestine  is  absent  (as  in  the  iliac 
or  umbilical  region),  the  safest  plan  will  be  to  decline  an  operation,  merely 
dilating  the  abnormal  aperture  so  as  to  prevent  fecal  accumulation  ;  if, 
however,  the  gut  open  in  the  anterior  part  of  the  perineum,  or  in  the  scrotum, 
the  rectum  will  be  found  at  a  short  distance  beneath  the  integument,  and 
may  be  readily  reached  by  an  incision  in  the  ordinary  position  of  the  anus. 
In  a  case  recorded  by  Miss  Susan  Dimock,  in  which,  after  the  operation, 
fecal  incontinence  continued,  the  normal  and  abnormal  openings  were  found 
to  be  both  within  the  limits  of  the  sphincter,  and  a  cure  was  effected  by 
simply  dividing  the  tissues  by  which  they  were  separated. 

Before  operating  in  any  of  the  more  complicated  cases  of  rectal  malfor- 
mation, it  may  be  well,  if  the  symptoms  of  the  case  are  not  urgent,  to  wait 
a  day  in  order  to  allow  the  gut  to  become  distended,  as  it  will  then  be  more 
easily  reached  than  if  it  were  in  a  flaccid  condition. 

Stricture  and  Tumors  of  the  Rectum  and  Anus. 

Any  part  of  the  large  intestine  may  be  the  seat  of  stricture,  but  it  is  by  far 
most  commonly  met  with  an  inch  or  two  above  the  anus,  or  just  below  the 
junction  of  the  rectum  and  sigmoid  flexure  of  the  colon.  Three  forms  of  rectal 
stricture  may  be  described,  viz.;  the  simjde,  the  ivar'ty,  and  the  malignant. 

Simple  or  Fibrous  Stricture. — The  constriction  (which  appears  to 
be  due  to  the  presence  of  an  adventitious  structure  of  a  fibrous  character) 
is  usually  seated  in  the  subm\icous  areolar  tissue,  but  more  rarely  in  the 
muscular  coat,  or  even  in  the  mucous  lining  of  the  bowel.  The  extent  of 
the  stricture  varies  from  a  few  lines  to  an  inch  or  more,  the  whole  calibre 
of  the  gut  being  commonly  involved,  though  not  unfrequently  the  indura- 
tion and  thickening  are  most  marked  on  one  side.  The  causes  of  this  form 
of  stricture  are  chiefly  infiammation  or  ulceration  of  the  part,  whether 
arising  from  chronic  dysentery,  from  previous  prolapsus,  from  wounds, 
from  the  irritation  caused  by  fecal  accumulations  or  foreign  bodies,  or 
from  the  contact  of  gonorrhoeal  or  leucorrhceal  discharges.  In  other  in- 
stances, stricture  of  the  rectum  may  follow  the  cicatrization  of  a  chancroid, 
or  may  occur  as  a  syphilitic  lesion,  almost  invariably,  in  this  case,  as  a 
secondary  or  tertiary  phenomenon.  The  fibrous  stricture  appears  to  be 
more  common  in  women  than  in  men. 

Symptoms. — The  symptoms  of  stricture  of  the  rectum  are  difficult  and 
painful  defecation  (the  feces  being  flattened  and  ribbon-like,  or,  more  com- 
monly, passed  in  the  form  of  scybala,  mingled  with  mucus  and  perhaps 
blood),  followed  by  various  dyspeptic  phenomena,  and  ultimately  by  the 
evidences  of  intestinal  obstruction.  Abscesses  not  unfrequently  form  in 
the  areolar  tissue  around  the  gut,  and  communicate  with  the  bowel  either 
above  or  below  the  stricture,  opening  into  the  vagina,  in  the  perineum,  or 
in  the  gluteal  region,  and  giving  rise  to  intractable  fistulas,  which  contribute 
much  to  the  discomfort  and  exhaustion  of  the  patient.  In  other  cases,  the 
formation  of  fistuhie  is  due  to  the  escape  of  fecal  matter  through  ulceration 
of  the  bowel  above  the  seat  of  stricture.  The  more  solid  portions  of  the 
feces  are  detained  above  the  stricture,  the  gut  at  this  point  becoming  dilated 
into  the  form  of  a  pouch ;  while  the  more  liquid  portions  mingled  with 
mucus  or  muco-pus  find  their  way  through  the  contracted  part,  leading 
the  patient  not  unfrequently  to  complain  of  diarrhoea.  When  intestinal 
obstruction  occurs,  its  symptoms  may  be  gradually  developed,  or  may  be 
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suddenly  manifested  owing-  to  the  complete  occlusion  of  the  gut  by  the 
lodgement  of  a  fish-bone  or  other  foreign  body. 

Diagnosis.- — The  diagnosis  of  stricture  of  the  rectum,  when  the  seat  of 
constriction  is  within  three  or  four  inches  of  the  anus,  can  usually  be 
readily  made  by  digital  examination,  the  finger  being  well  oiled,  and  passed 
with  the  utmost  gentleness.  When  the  stricture  is  at  a  higher  point,  it 
may  often  be  brought  within  reach  by  directing  the  patient  to  bear 
down,  or  by  making  the  examination  while  he  is  in  the  upright  posture, 
or,  as  advised  by  Simon,  the  whole  hand  may  be  introduced  while  the 
patient  is  in  a  state  of  anaesthesia,  and  exploration  thus  carried  as  high  as 
the  sigmoid  flexure.  The  last-mentioned  mode  of  exploration  is,  however, 
as  pointed  out  by  Dittel,  Weir, 

and  Dandridge,  not  free  from  Fio.  490. 

risk,  and  the  latter  surgeon  has 
collected  four  cases,  including 
one  of  his  own,  in  which  lace- 
rations of  the  bowel  were  thus 
produced.  Fatal  peritonitis 
from  rupture  of  a  splenic  cyst 
has  followed  the  same  proce- 
dure in  the  hands  of  Dr.  Brid- 
don.  The  introduction  of  a 
bougie  is  not  of  much  value 
for  diagnostic  purposes,  as  it 
is  apt  to  catch  in  some  of  the 
folds  of  the  rectum,  or  to  strike 
the  promontory  of  the  sacrum, 
and  thus  lead  to  error,  while 
the  subjective  symptoms  noted 
by  the  patient  are  extremely 
deceptive,  many  cases  which 
the  late  Dr.  Tan  Buren  well 
described  as  "phantom  stric- 
tures" being  no  strictures  at 
all,  but  simply  cases  of  de- 
ficient tone  and  action  of  the 
lower  bowel.  In  making  a 
digital  examination,  the  sur- 
geon should  bear  in  mind  that 
the  rectum  may  be  compressed 
by  objects  external  to  itself, 
such  as  an  enlarged  prostate, 
a  retroverted  uterus,  various 
forms  of  tumor,  enlarged  lym- 
phatic glands,  abscesses,  etc. 

Treatment. — The  treatment  of  rectal  stricture  is  both  general  and  local. 
The  general  treatment  consists  in  maintaining  the  state  of  the  patient's 
health,  in  keeping  the  bowels  in  a  soluble  condition  by  regulation  of  the 
diet  and  the  administration  of  mild  laxatives  or  emollient  enemata,  and  in 
relieving  pain  by  the  use  of  opium,  particularly  in  the  form  of  supposi- 
tories. Iodide  of  potassium  would  be  indicated  in  a  case  of  syphilitic 
origin.  The  local  treatment  consists  in  endeavoring  to  restore  the  part  to 
its  normal  calibre  by  the  cautious  employment  of  oiled  bougies  of  gradually 
increasing  sizes;  and  in  obstinate  cases,  especially  if  of  traumatic  origin,  by 
making  slight  radiating  incisions  with  a  blunt-pointed  bistoury.  Rectal 
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bouo-ies  are  ordinarily  best  made  of  India-rubber,  and  should  invariably  be 
used  with  the  g:reatest  caution,  lest  laceration,  or  even  perforation,  of  the 
bowel  ensue.  Dr.  Wales  employs  a  hollow  bougie,  so  arranged  that  a 
stream  of  water  can  be  directed  through  the  instrument  against  the  seat  of 
obstruction.  A  bougie,  of  such  a  size  as  to  be  firmly  grasped  by  the  stric- 
ture, should  be  chosen,  and  may  be  introduced  every  third  or  fourth  day, 
being  left  in  for  a  few  minutes  on  each  occasion.  After  its  withdrawal  an 
opium  suppository  should  be  inserted,  if  possible  above  the  stricture.  If 
incisions  are  required,  the  knife  should  be  introduced,  guided  and  guarded 
by  the  left  forefinger,  the  stricture  being  simply  notched  at  several  points, 
though  Whitehead,  Lente,  and  Beane  prefer  free  incisions  in  the  median 
line,  posteriorly  in  the  case  of  a  male,  and  both  posteriorly  and  anteriorly 
in  that  of  a  female.  A  bougie  may  then  be  passed,  and  followed  in  a  few 
minutes  by  an  opium  suppository,  the  patient  being  kept  at  rest  for  a  day 
or  two  sub-sequcntly.  In  the  after-treatment.  Whitehead  employs  an 
India-rubber  bag  (such  as  that  used  by  Bushe  in  cases  of  rectal  hemor- 
rhage, distending  it  with  warm  water  after  its  introduction  ;  a  similar 
apparatus  is  employed  by  Wales.  Various  ingenious  modes  of  effecting 
rapid  dilatation  have  been  proposed  by  surgeons,  but  are,  I  believe,  more 
dangerous,  and  not  more  satisfactory,  than  the  use  of  the  simple  bougie, 
which,  though  it  may  perhaps  never  accomplish  an  absolute  cure  of  rectal 
stricture,  affords  in  many  instances  very  decided  relief.  Verneuil  has  in- 
troduced an  operation,  under  the  name  of  linear  rectotomy,  which  consists  in 
freely  dividing  the  stricture  together  with  the  lower  part  of  the  rectum, 
including  the  sphincter.  The  section  is  effected  with  either  the  knife  or 
the  ecras^eur  (the  chain  of  the  instrument  being  introduced  through  a 
fistula,  if  there  be  one  extending  above  the  stricture),  and  the  division  is 
made  by  preference  at  the  posterior  part  of  the  gut  and  in  the  median  line  ; 
the  wound  should  not  extend  more  than  ten  centimetres  (about  four  inches) 
above  the  anus,  for  fear  of  wounding  the  peritoneum.  Kelsey  has  collected 
19  cases  in  which  this  operation  has  been  resorted  to,  and  in  most  instances 
with  decided  benefit  to  the  patient ;  it  is  a  mode  of  treatment  only  applica- 
ble, of  course,  to  cases  of  constriction  situated  within  a  short  distance  of 
the  anus,  and  even  in  them  should,  it  seems  to  me,  be  looked  upon  as  a 
last  resource.  Trelat  has  modified  this  operation  by  employing  the  gal- 
vanic cautery,  and  in  other  cases  by  using  an  elastic  ligature.  Excision 
of  the  contracted  portion  of  bowel  has  been  practised  b}'  Lowson,  of  Hud- 
dersfield,  but  with  somewhat  doubtful  advantage. 

Should  symptoms  of  intestinal  obstruction  come  on,  an  attempt  should 
be  made  to  relieve  the  patient  by  the  administration  of  copious  enemata, 
etc.  (p.  878),  or,  if  necessary,  by  rectotomy,  or  by  opening  the  colon,  either 
in  the  left  or  right  loin,  according  to  the  seat  of  constriction. 

Warty  Stricture. — A  peculiar  form  of  rectal  stricture,  which  might 
be  appropriately  called  warty,  has  been  described  by  Brodie,  Curling,  H. 
Lee,  and  others,  in  which  numerous  excrescences,  resembling  condylomata, 
occupy  the  margin  of  the  anus  and  the  interior  of  the  gut,  below  the  seat 
of  stricture.  These  cases  are  believed  by  Grosselin  to  be  of  syphilitic  ori- 
gin. The  profuse  muco-purulent  discharge,  which  is  the  most  annoying 
complication  of  this  form  of  stricture,  may  be  somewhat  controlled  by  the 
use  of  astringent  injections  and  the  application  of  a  solution  of  nitrate  of 
silver. 

Malignant  Stricture  In  this  form  of  stricture,  the  obstruction  is 

due  to  a  cancerous  (usually  scirrhous  or  encephaloid)  growth,  which  may 
originate  as  an  independent  tumor,  or  as  an  infiltration  in  the  tissues  of  the 
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bowel.'  The  symptoms  do  not  at  first  materially  differ  from  those  of  simple 
stricture,  though  the  diagnosis  can  be  made  by  digital  examination,  the 
induration  of  the  malignant  growth  being  of  an  irregular  and  nodulated 
character.  When  ulceration  occurs,  the  act  of  defecation  is  commonly 
attended  with  great  pain  and  a  burning  sensation,  extending  to  the  loins 
and  thighs,  the  discharges  containing  a  considerable  quantity  of  pus  and 
blood.  Digital  examination  at  this  time  reveals  a  soft,  fungous  mass,  and 
the  finger  is  withdrawn,  smeared  with  blood.  As  the  cancerous  tumor 
grows,  it  frequently  involves  neighboring  parts,  as  the  vagina  or  bladder, 
giving  rise,  perhaps,  to  vesico-rectal  or  vagino-rectal  fistula,  and  thus  ren- 
dering the  patient  additionally  miserable.  By  compressing  the  iliac  veins, 
the  tumor  causes  oedema  of  the  lower  extre- 
mities. Death  may  ensue  from  gradual  ex-  Fig.  491. 
haustion,  at  the  end,  perhaps,  of  three  or  four 

years,  or  at  an  earlier  period  from  the  occur-  \  \ 

rence  of  intestinal  obstruction.  j  — ''^ 

The  treatment  must  in  most  cases  be  merely 
palliative,  any  attempts  to  excise  or  tear  away 
the  malignant  growth  being,  as  a  rule,  unjusti- 
fiable, and  usually  leading  to  a  speedy  death 

from  peritonitis  or  hemorrhage.  Pain  is  to  be  f  ,.y' 
alleviated  by  the  free  use  of  anodynes  (by  ^ 
suppository  or  otherwise),  and  fecal  accumu- 
lation to  be  prevented  by  the  occasional  use 
of  laxatives.  Emollient  enemata  may  some- 
times afford  relief,  but  great  care  must  be 
taken,  in  their  employment,  not  to  inflict 
injury  on  the  bowel.  Bougies  may  be  cau- 
tiously employed  before  ulceration  has  begun, 
but  at  a  later  period  could  only  be  produc- 
tive of  mischief.  Linear  rectotomy  is  re- 
commended b}"  Yerneuil  and  Kelsey,  but,  I 
confess,  seems  to  me  not  a  very  promising 
mode  of  treatment,  though  it  may  sometimes 
be  properly  employed  as  a  palliative  measure ; 
and  I  must  express  even  a  less  favorable 
opinion  of  Yolkmann's  and  Gay's  proposal, 
to  remove  the  growth  with  a  circular  portion 
of  the  rectum,  and  stitch  together  the  divided 
portions  of  the  bowel. ^  Finally,  lumbar 
colotomy  may  be  properly  resorted  to,  either 
to  relieve  obstruction  or  to  obviate  the  suf- 
fering caused  by  the  passage  of  feces  over 
the  ulcerated  surface. 

Malignant  Disease  of  the  Anus  

This,  when  primary,  is  commonly  of  an  epi- 
theliomatous  character,  though  the  anus  may 
become  secondarily  involved  in  cases  of  can- 

/.  ,  1  ,  -n    -ii    !•  J?  Malisrnant  stricture  of  tho  I'ectum. 

cer  ot  the  rectum.    P^pithelioma  ot  the  anus,  (Ashton.) 

'  According  to  Cripps  and  Holmes,  however,  many  cases  called  cancer  of  the  rectum 
are  really  of  an  adenoid  character.  Bryant  gives  the  proportion  of  non-cancerous  to 
cancerous  strictnres  as  one  in  three. 

^  Nicolaysen  reports  a  similar  operation  (successful)  for  malignant  tumor  of  the 
colon,  the  growth  being  forced  by  the  patient's  efl'orts  into  the  rectum,  and  then  drawn 
out  through  the  anus. 
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if  recognized  at  an  early  period,  may  occasionally  be  excised  with  advantage, 
the  diseased  part  being  held  up  by  two  tenacula,  which  are-then  freely  dis- 
sected out,  as  advised  by  H.  Lee;  but  in  a  more  advanced  stage  of  the  affec- 
tion, palliative  treatment  is  alone  justifiable.  Here,  as  in  cancer  of  the  rec- 
tum, great  comfort  may  be  occasionally  afforded  by  a  resort  to  lumbar  colo- 
tomy.  Extirpation  of  the  lower  end  of  the  rectum  has  been  practised  by 
Yerneuil,  Billroth,  Levis.  Agnew,  Briddon,  J.  R.  Wood,  Keyes,  Moore,  Yan- 
derveer.  Post,  and  numerous  other  surgeons,  myself  included ;  in  some  in- 
stances with  at  least  temporary  advantage,  but  in  a  considerable  })roportion  of 
cases  with  a  tatal  result,  140  cases  collected  by  Kelsey  having  given  22  deaths 
as  the  immediate  result  of  the  operation,  and  only  about  the  same  number 
of  permanent  recoveries.  Piechaud's  statistics  are  still  less  favorable,  149 
cases  having  given  36  deaths,  a  mortality  of  over  24  per  cent.,  while 
Andrews,  of  Chicago,  gives  the  mortality  as  140  out  of  608  cases,  a  death- 
rate  of  23  per  cent.  On  the  other  hand,  Heuck  reports  44  cases  with  only 
one  death.  Kraske  facilitates  the  operation  by  removing  a  ])ortion  of  the 
sacrum.  It  is  usually  advised  to  bring  the  resected  gut  down  and  attach 
it  to  the  surrounding  integument  by  means  of  sutures,  but,  according  to 
Cripps  and  Yanderveer,  this  is  unnecessary,  it  being  better  to  rely  upon 
frequent  syringing  to  prevent  irritation  of  the  wound  by  the  contact  of 
fecal  matter. 

Non-malignant  Tumors  of  the  Rectum. — These  are  commonly 
of  a  fibrous,  fibro-cellular,  or  adenoid  character,  occasionall}^  sessile,  but 
more  often  pedunculated,  constituting  the  affection  known  as  j^ohjpus  of 
the  rectum. 

Rectal  polypus  is  most  common  in  children  (though  rare  at  any  age), 
and  may,  unless  the  examination  is  made  with  care,  be  mistaken  for  a 
hemorrhoidal  tumor,  or  for  a  prolapse  of  the  mucous  coat  of  the  bowel. 
The  polypus  often  protrudes  through  the  anus  at  the  time  of  defecation, 
and  is  frequently  attended  with  hemorrhage ;  it  may  exist  as  a  complica- 
tion of  the  painf  ul  ulcer  or  fissure  of  the  rectum.  The  treatment  consists 
in  the  application  of  a  firm  ligature,  so  as  to  strangulate  the  growth,  which 
may  then  be  cut  off"  below  the  point  of  ligation,  or,  which  is  safer,  may  be 
pushed  above  the  sphincter,  an  opium  suppository  being  then  administered 
to  prevent  straining  and  to  relieve  pain.  The  strangulated  mass  becomes 
detached,  and  is  passed  at  stool  in  the  course  of  a  few  days.  Excision, 
without  previous  ligation,  should  be  avoided  on  account  of  the  risk  of 
hemorrhage. 

Sessile  growths  may  be  treated  in  the  same  way  (the  base  being  trans- 
fixed by  a  double  ligature  and  tied  in  two  halves),  or  may  be  more  speedily 
removed  by  means  of  the  ecraseur.  A  vascular  tumor  of  a  papillary  or 
villous  character  has  been  described  as  occurring  in  the  rectum  by  Quain, 
H.  Smith,  Allingham,  and  other  writers.  It  is  usually  attended  with 
constant,  and  sometimes  with  profuse,  hemorrhage,  which  gradually 
exhausts  the  patient.  Repeated  applications  of  strong  nitric  acid  effected 
a  cure  in  the  case  observed  by  Mr.  Smith,  but  in  most  instances  the  ligature 
would  probably  be  a  surer  mode  of  treatment.  A  dermoid  cyst  in  the 
rectum  has  been  met  with  in  one  instance  recorded  by  Danzel. 

Eaterotomy  has  been  advantageously  employed  by  Sklifosovski  in  a 
case  of  multiple  polypoid  excrescences  of  the  rectum  and  colon. 
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Rectal  Fistula. 

The  rectum  may  communicate  with  the  bladder  or  urethra  in  the  male, 
and  with  the  vagina  in  the  female. 

Reeto-Vesical  and  Reeto-Urethral  Fistulse  may  depend  upon 
congenital  malformation,  or  may  be  caused  by  ulceration,  usually  of  a  ma- 
lignant character,  or  by  wounds  accidentally  inflicted,  as  in  the  operation 
of  lithotomy.  Reeto-urethral  fistula  may  also  be  due  to  the  careless  use  of 
a  bougie,  or  to  the  bursting  of  a  prostatic  abscess.  The  symptoms  are  suffi- 
ciently evident ;  urine  escapes  into  the  gut,  and,  by  flowing  over  the  nates, 
produces  excoriation;  Avhile,  if  the  opening  be  large,  fecal  matter  may  enter 
the  bladder,  giving  rise  to  cystitis  and  vesical  tenesmus.  When  the  fistula 
is  due  to  the  ulceration  of  a  malignant  growth,  little  can  be  done  in  the 
way  of  treatment,  beyond  the  adoption  of  mere  palliative  measures,  lumbar 
colotomy  being  justifiable  when  the  feces  escape  into  the  bladder.  In  other 
cases,  however,  an  attempt  may  be  made  to  close  the  fistula,  if  small,  by 
occasionally  touching  the  part  with  nitrate  of  silver  or  with  the  galvanic 
cautery,  while,  if  more  extensive,  a  plastic  operation  may  be  tried,  the 
fistula  being  exposed  by  means  of  a  duck-billed  speculum,  and  its  edges 
pared  and  brought  together  in  a  transverse  direction ;  the  l)ladder  should 
be  subsequently  kept  empty  by  the  frequent  use  of  a  gum-elastic  catheter, 
and  the  bowels  locked  up  by  means  of  opium  suppositories.  The  patients 
in  these  cases  should  be  taught,  before  the  operation,  to  introduce  the 
catheter  for  themselves,  so  that  there  may  be  no  occasion  for  urine  to  flow 
over  the  wound  until  cicatrization  is  completed.  Advantage  may  be  some- 
times derived  from  keeping  the  patient  in  the  prone  position,  and  in  one 
instance  Sir  H.  Thompson  succeeded  in  effecting  a  cure  by  this  alone.  As 
a  last  resort,  a  large  staff  may  be  introduced  into  the  urethra,  and  the 
sphincter  ani  divided  upon  this  so  as  to  lay  the  parts  freely  open  ;  the 
patient  should  then  be  placed  in  the  prone  position,  and  a  catheter  retained 
in  the  bladder  while  the  wound  is  allowed  to  heal  by  granulation. 

Recto-Vaginal  Fistula  may  depend  upon  congenital  deformity,  or 
upon  abscess  or  ulceration  affecting  the  recto-vaginal  septum;  sometimes 
in  connection  with  rectal  stricture;  but  its  most  frequent  cause  probably  is 
injury  received  during  parturition.  The  treatment  consists  in  cauterization 
(if  the  fistula  be  small),  or  in  the  closure  of  the  opening  by  means  of  a 
plastic  operation,  which  is  thus  performed:  The  contents  of  the  rectum 
and  bladder  having  been  evacuated,  the  patient  is  thoroughly  etherized  and 
secured  in  the  lithotomy  position ;  the  fistula  is  next  exposed  by  drawing 
upwards  the  anterior  w^all  of  the  vagina  with  a  duck-billed  speculum,  and 
the  edges  are  obliquely  pared,  the  vaginal  mucous  membrane  being  dissected 
off  in  an  extent  of  four  lines  around  the  aperture;  a  sufficient  number  of 
deep  and  superficial  sutures  are  then  introduced  to  bring  the  freshened 
edges  of  the  fistula  accurately  together  in  a  transverse  direction.  Copeland, 
Brown,  and  Erichsen  advise  that  the  sphincter  ani  should  be  divided,  so  as 
to  prevent  the  contraction  of  this  part  from  interfering  with  the  healing 
process.  The  sutures  may  be  of  silk,  or  (which  is  better)  of  silver  or 
flexible  iron  wire;  if  of  silk,  they  should  be  removed  about  the  sixth  day, 
but  if  of  metal,  may  be  allowed  to  remain  several  days  longer.  The  bow^els 
should  be  locked  up  with  opium  for  nearly  a  fortnight.  Other  modes  of 
treatment  consist  in  laying  open  the  recto-vaginal  septum  below  the  fistula 
by  incision,  the  parts  being  allowed  to  heal  by  granulation,  or  in  introduc- 
ing a  ligature  which  is  daily  tightened  until  it  cuts  its  way  through.  The 
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late  J.  R.  Barton,  of  this  city,  and,  more  recently,  Taylor,  of  New  York, 
have  recommended  simple  division  of  the  sphincter  ani,  as  in  the  treatment 
of  fistula  in  ano  ;  this  mode  of  treatment  is  also  applicable  to  cases  in  which 
the  g-ut  communicates  by  a  fistulous  track  with  one  of  the  lal)ia  niajora, 
constituting-  Recto-lahiaJ  Fistula.  When  recto-vaginal  fistula  follows  upon 
stricture  of  the  rectum,  this  must  be  fully  dilated  before  any  operation  upon 
the  fistula  is  attempted. 

Entero-Vaginal  Fistula,  in  which  the  small  intestine  opens  into  the 
vagina,  its  communication  with  the  lower  bowel  being  interrupted,  is  a  rare 
condition  which  obviously  does  not  admit  of  operative  relief. 

Fistula  in  And. 

This  common  and  distressing  affection  consists  in  an  abnormal  communi- 
cation between  the  rectum  and  some  point  on  the  external  surface,  usually 
in  the  space  between  the  anus  and  the  tuberosity  of  the  ischium. 

Causes  Fistula  in  ano  may  originate  in  ulceration  and  perforation 

of  the  mucous  membrane  of  the^gut,  as  the  result  of  the  irritation  produced 
by  fecal  accumulations  (as  in  rectal  stricture),  or  by  foreign  bodies,  such 
as  fish-bones  or  grape-seeds ;  it  may  also  be  traceable  to  an  abscess  which 
occurs  externally  to  the  bowel,  in  the  ischio-rectal  fossa,  and  is  caused  by 
injuries,  such  as"  blows  or  kicks  upon  the  anus,  or  by  exposure  to  cold,  as 
from  sitting  upon  wet  grass  or  stones,  or  which  arises  from  suppuration 
around  the  prostate,  or  in  a  lymphatic  gland. 

Varieties  Three  forms  are  recognized  by  systematic  writers,  viz., 

(1)  the  complete  fistula,  in  which  there  are  two  openings,  one  in  the  gut, 
and  one  on  the  surface  of  the  body;  (2)  the  incomplete 
Fig.  492.  external  fistula,  in  which  there  is  no  inner  opening, 

though  the  fistulous  track  can  usually  be  traced  to  just 
beneath  the  mucous  membrane;  (3)  the  incomplete  in- 
ternal fistula,  in  which  the  sinus  communicates  with  the 
gut,  but  not  with  the  external  surface.  The  second  and 
third  varieties  are  also  spoken  of  as  blind  fistulse. 

Symptoms  The  position  of  the  external  orifice  is 

usuallv  inarked  by  a  prominent  papilla  or  granulation, 
while  the  external  opening  can  be  felt  by  the  finger  in 
the  rectum,  or  may  be  seen  by  the  aid  of  the  rectal 
speculum  (Fig.  492).  There  is  a  discharge  of  thin  pus 
from  the  fistula,  producing  excoriation  of  the  surround- 
ing parts,  which  are  commonly  thickened  and  indu- 
rated. The  fistula  sometimes  runs  a  pretty  straight 
course,  but  is  often  tortuous  and  bent  upon  itself,  being 

  superficial  from  the  external  orifice  to  the  margin  of 

Rectal  speculum.  the  sphiuctcr,  and  then  passing  up  deeply  by  the  side 
of  the  bowel.  There  may  be  several  sinuses  opening 
externally,  but  all  communicating  with  the  same  principal  track;  or  there 
may  be  two  or  more  independent  fistulas  in  the  same  case.  Occasionally 
a  slight  form  of  fistula  is  met  with,  which  opens  at  the  margin  of  the  anus 
within  the  position  of  the  sphincter;  but  in  the  true  "  fistula  in  ano,"  the 
external  orifice  is'an  inch  or  more  distant  from  the  anus,  while  the  track  of 
the  fistula  passes  through  or  more  frequently  quite  outside  of  the  sphincter. 
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Diagnosis — This  can  be  readily  be  made  by  introducing  a  probe 
througli  the  external  opening,  while  the  finger  is  placed  in  the  rectum;  the 
track  of  the  fistula  can  thus  be  traced  with  a  little  trouble  to  its  internal 
opening,  which  will  almost  invariably  be  found  just  above  the  internal 
sphincter,  though  a  sinus  may  extend  some  distance  further  up  the  bowel. 
If  there  be  no  internal  opening,  the  probe  can  be  felt  in  the  same  localitv, 
immediately  beneath  the  mucous  lining  of  the  gut.  In  cases  of  blind  in- 
ternal fistula  a  bent  probe  may  be  introduced  through  the  inner  opening 
(which  may  be  brought  into  view  by  the  aid  of  the  speculum)  and  carried 
downwards  in  the  direction  of  the  fistulous  track:  in  these  cases,  too, 
pressure  on  the  external  surface  will  cause  an  escape  of  pus  into  the  bowel. 
It  must  be  remembered  that  every  sinus  in  the  neighborhood  of  the  anus 
is  not  necessarily  a  fistula  in  ano ;  it  may,  for  instance,  be  connected  with 
caries  or  necrosis  of  the  tuber  ischii ;  may  depend  upon  the  presence  of  a 
tuft  of  hair,  as  in  curious  cases'  observed  by  J.  M.  Warren  and  other  sur- 
geons, including  Lamadrid,  Gaston,  Wyeth,  and  myself;  or  may  com- 
municate Avith  an  abscess  arising  within  the  pelvis,  or  proceeding  from  the 
hip-joint. 

Treatment — The  formation  of  a  fistula  in  ano  may  sometimes  be 
prevented  by  the  dilatation  with  bougies  of  any  rectal  stricture  that  may 
exist,  and  by  the  prompt  treatment  of  inflammation  or  abscess  in  the  ischio- 
rectal space.  If  the  surgeon  be  called  in  before  suppuration  has  actually 
occurred,  the  formation  of  an  ischio-rectal  abscess  may  perhaps  be  arrested 
by  the  assiduous  use  of  poultices  or  warm  fomentations,  but  if  matter  be 
present,  it  should  be  at  once  evacuated  by  a  sufficiently  free  and  deep  inci- 
sion, when  the  part  may  possibly  heal  without  forming  a  communication 
with  the  gut. 

The  treatment  of  fistula  in  ano  may  consist  (!)  in  the  employment  of 
stimulating  applications,  such  as  nitrate  of  silver  or  the  tincture  of  iodine ; 
(2)  in  the  use  of  a  ligature,  tied  so  as  to  strangulate  the  tissues  interven- 
ing between  the  fistula  and  the  surface  of  the  body,  and  tightened  every 
few  days  until  it  cuts  its  way  through  by  ulceration ;  and  (3)  in  incision, 
or  the  ''operation  for  fistula.''''  The  first  and  second  methods  are  chiefly 
applicable  to  those  cases  in  which,  from  the  constitutional  condition  of  the 
patient,  or  from  his  fear  of  the  knife,  any  cutting  operation  is  contra-indi- 
cated. The  use  of  an  elastic  ligature  is  recommended  by  Dittel,  Courty, 
and  Allingham,  and  the  latter  has  devised  an  ingenious  instrument  to 
facilitate  its  introduction. 

There  is  some  difference  of  opinion  among  surgeons  as  to  the  propriety 
of  operating  for  fistula  in  ano  in  the  case  of  phthisical  patients,  many 
writers  deprecating  interference  under  these  circumstances,  on  the  ground 
that  the  fistula  acts  a  useful  part  as  a  source  of  revulsion  or  counter-irrita- 
tion, while  others  advise  the  operation,  in  the  belief  that  every  additional 
drain  upon  the  system  must  be  injurious.  It  seems  to  me  that  this  ques- 
tion should  be  decided,  in  each  individual  case,  according  to  the  stage  and 
extent  of  the  constitutional  affection,  and  the  degree  of  annoyance  caused 
by  the  local  disease.  In  a  case  of  advanced  phthisis,  unless  the  discomfort 
produced  by  the  fistula  were  unusually  great,  it  would  doubtless  be  more 
prudent  to  decline  an  operation — but  under  other  circumstances,  a  different 
course  may  be  proper.  The  mere  existence  of  tubercle  is  not  in  itself  a 
contra-indication,  and  there  is  in  many  instances  reason  to  hope  that  by 

*  See  an  admirable  paper  on  "  Coccygeal  Fistula,"  by  Heurtaux,  in  Bull,  et  Mem. 
de  la  Souiete  de  Cliirurgie,  5  Avril,  1882. 
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curing  the  local  affection,  the  progress  of  the  constitutional  disease  may  be 
retarded,  if  not  completely  arrested. 

When  fistula  in  ano  is  dependent  upon  stricture  of  the  rectum,  no  opera- 
tion for  the  relief  of  the  fistula  should  be  performed  until  the  stricture  has 
been  properly  dilated,  and  if  the  stricture  be  of  a  malignant  character,  the 
operation  is  positively  contra-indicated. 

21\e  Operation  for  Fistula  in  Ano  consists  in  dividing  the  sphincter, 
with  the  tissues  between  the  external  orifice  of  the  fistula  and  the  anus. 
It  is  not  necessary  to  give  ether  in  this  operation,  unless  the  patient  par- 
ticularly desire  it,  but  there  is  no  objection  to  its  use,  and  it  should  always 
be  employed  if  there  are  several  external  openings,  rendering  the  operation 
unusually  complicated  and  tedious.  The  rectum  having  been  emptied  by 
an  enema,  the  patient  is  placed  on  the  side  corresponding  to  that  of  the 
fistula,  with  his  buttocks  at  the  edge  of  the  bed  or  table,  and  held  apart  by 
an  assistant.  If  there  be  several  sinuses  communicating  with  one  fistula, 
these  should  be  laid  open  on  a  grooved  director ;  but  in  the  majority  of 
instances  there  is  but  a  single  external  opening.  Through  this  the  sur- 
geon introduces  his  director,  slightly  bent  at  the  extremity,  and  passes  it 
up  in  the  track  of  the  fistula  until  it  projects  through  the  internal  opening 
into  the  gut,  where  it  can  be  felt  by  the  forefinger^  inserted  into  the  rectum. 
The  internal  opening  of  the  fistula  will  almost  invariably  be  found  just 
above  the  sphincter  ani,  even  though  the  fistula  itself  extend  some  distance 
further  along  the  bowel ;  if,  however,  no  opening  be  found  here,  one  should 
be  made  by  thrusting  the  director  through  the  rectal  mucous  membrane, 
it  being  quite  unnecessary  and  not  very  safe  to  extend  the  incision  higher 
up.  The  point  of  the  director  being  felt  in  the  rectum,  is  to  be  hooked 
down  by  the  finger  and  brought  out  through  the  anus,  thus  raising  the 
.sphincter  and  other  parts  to  be  divided  upon  the  groove  of  the  instrument, 
which  is  then  cut  loose  by  a  few  strokes  with  a  sharp  scalpel.  The  whole 
surface  of  the  wound  should  then  be  wiped  with  the  solid  stick  of  nitrate 
of  silver,  or  caustic  potassa,  so  as  to  check  oozing,  and,  by  making  a  super- 
ficial eschar,  prevent  premature  adhesion  of  the  edges.  A  strip  of  oiled 
lint  is  finally  laid  in  the  wound,  which  is  allowed  to  heal  by  granulation, 
a  probe  being  occasionally  passed  between  its  edges  to  prevent  their  unit- 
ing superficially  and  thus  reproducing  the  fi.stula. 

The  patient  should  be  kept  in  bed  for  a  few  days  after  the  operation,  the 
bowels  being  locked  by  opium  for  about  forty-eight  hours,  when  a  full 
dose  of  castor  oil  may  be  administered.  I  have  never  met  with  trouble- 
some hemorrhage  either  during  or  after  this  operation,  but  if  it  should 
occur  (as  it  may,  if  the  incision  be  carried  too  high,  from  wound  of  the 
hemorrhoidal  vessels),  it  must  be  controlled  by  compres.sion  or  by  styptics, 
or,  if  a  bleeding  vessel  can  be  found,  by  the  application  of  a  ligature. 

If  the  fistula  be  of  the  blind  internal  variety,  an  external  opening  may 
be  made  by  cutting  upon  the  point  of  a  director  introduced  from  within, 
the  subsequent  steps  of  the  operation  being  conducted  in  the  way  already 
described. 

Other  modes  of  operating  are  frequently  resorted  to,  but  the  principle 
is  the  same  in  all.  Gross  and  Allingham  after  passing  the  director,  cut 
from  within  outwards  with  a  curved  bistoury  introduced  along  the  groove 
of  the  instrument,  while  many  other  surgeons,  and  perhaps  the  majority, 
employ  a  probe-pointed  bistoury,  and  dispense  with  the  director  altogether. 
Brodie,  and  more  recently  W.  Cooke,  have  preferred  to  divide  the  sphincter 

'  In  making  digital  examinations  of  either  rectum  or  vagina,  the  finger  shonld  be 
well  oiled,  and  the  depressions  around  the  nail  filled  with  soap,  or  simple  cerate,  so 
as  to  prevent  the  adhesion  of  any  ofl'ensive  substance. 
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with  scissors,  while  Hewson  and  others  used  the  "  syringotome,"  or,  as 
Syme  not  inaptly  called  it,  the  "probe-razor."  Mr.  Reeves,  after  dividin<j^ 
the  sphincter  and  freshening  the  fistula,  closes  the  latter  with  sutures, 
somewhat  as  in  the  operation  for  ruptured  perineum. 

If  there  should  be  more  than  one  fistula,  there  would  be  reason  to  fear 
that  a  multiple  division  of  the  sphincter  might  entail  subsequent  fecal 
incontinence.  Hence,  in  such  a  case,  the  elastic  ligature  may  be  used  in 
preference  to  the  knife,  or  the  knife  may  be  used  on  one  side  and  the  liga- 
ture on  the  other.  Felix,  of  Brussels,  employs  a  ligature  drawn  rapidly 
backwards  and  forwards  so  as  to  cut  its  way  through,  in  the  manner  of  the 
hemp-saiv  recommended  for  uterine  polypi  by  McClintock,  of  Dublin. 

Fissures  and  Ulcers  of  the  Anus. 
Several  distinct  affections  are  often  included  under  these  names. 

1.  Fissures,  Chaps,  or  Cracks,  may  exi.st  in  the  thin  skin  around 
the  anus,  without  at  all  implicating  the  mucous  membrane.  These  may 
follow  upon  herpetic  or  eczematous  eruptions  of  the  part,  or  may  be  pro- 
duced by  the  acridity  of  the  intestinal  discharges,  want  of  cleanliness,  etc. 
In  their  wor.'^it  form,  these  fissures  or  chaps  constitute  the  rhagades  often 
seen  in  prostitutes,  and  therefore  commonly  supposed  to  be  of  sy})hilitic 
origin,  though  it  is  probable  that,  in  many  instances,  they  are  due  rather 
to  the  irritating  contact  of  vaginal  discharges,  and  to  a  neglect  of  ablutions. 
Though  these  fissures  are  productive  of  a  great  deal  of  annoyance  by  the 
itching  and  smarting  which  they  occasion,  they  are  not  attended  by  the 
intense  burning  pain  which  characterizes  the  affection  which  will  next 
be  described,  and  though  they  may,  like  it,  cause  suffering  during  the  act 
of  defecation,  this  suffering  is  of  comparatively  brief  duration.  The  treat- 
ment consists  in  the  enforcement  of  scrupulous  cleanliness,  and  in  the 
application  of  stimulating  and  slightly  astringent  washes  or  ointments, 
with  attention  to  the  state  of  the  bowels,  and  the  administration  of  arsenic 
or  other  alteratives,  as  indicated  by  the  general  condition  of  the  patient. 
Among  the  most  useful  local  applications  are  solutions  of  nitrate  of  silver 
(gr.  v-x  to  f^j)  or  borax,  the  oxide  of  zinc  or  tar  ointments  of  the  U.  S. 
Pharmacopoeia,  and  the  citrine  ointment  diluted  to  an  eighth  of  its  officinal 
strength.  If  mucous  patches  or  vegetations  exist,  they  must  be  treated  as 
directed  in  previous  chapters  (pp.  476,  491,  535). 

2.  The  True  Fissure  of  the  Anus,  or,  as  it  should,  in  many  in- 
stances, rather  be  called,  the  Painful  Ulcer  of  the  Anus,  is  a  small  ulcer 
situated  at  or  within  the  margin  of  the  anus,  and  in  the  grasp,  as  it  were, 
of  the  sphincter.  It  appears,  when  at  the  margin  of  the  anus,  as  a  linear 
ulcer  or  fissure  (whence  its  name),  but,  when  within  the  gut,  may  be  seen 
by  dilating  the  sphincter  with  the  speculum  to  be  of  an  elongated  oval 
shape,  rarely  exceeding  half  an  inch  in  length  by  a  quarter  of  an  inch  in 
breadth.  The  fissure  is  not  unfrequently  concealed  by  a  small  reddish 
pile,  or  fold  of  skin,  while  the  painful  ulcer  may  be  complicated  by  the 
existence  of  a  rectal  polypus. 

Symptoms. — The  symptoms  of  this  affection  are  sufficiently  characteristic. 
The  patient  experiences  an  intense  burning  pain,  beginning  at  the  time  of 
or  shortly  after  the  act  of  defecation,  and  continuing  without  alleviation 
for  several  hours  subsequently.  The  severity  of  the  pain  induces  the 
patient  to  postpone  going  to  stool  as  long  as  possible,  thus  causing  an 
artificial  costiveness  which  only  aggravates  his  condition.  The  feces 
57 
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themselves  may  be  streaked  with  blood  or  pus  on  the  side  corresponding 
to  the  seat  of  the  ulcer.  There  is  always  a  spasmodic  contraction  of  the 
sphincter  ani,  attended  with  tenesmus,  and  often  with  a  discharge  of  slimy 
mucus,  and  there  is  frequently  great  sympathetic  disturbance  of  the  urinary 
apparatus,  or  of  the  uterus,  occasioning  an  error  in  diagnosis  by  directing 
attention  to  those  organs.  The  true  nature  of  the  case  may,  however, 
always  be  detected  by  digital  or  ocular  examination,  aided,  if  necessary, 
by  anaesthesia  and  the  use  of  the  speculum.  The  fissure  or  ulcer  may 
occupy  any  part  of  the  circumference  of  the  anus,  but  is  commonly  found 
posteriorly.  This  is  essentially  an  affection  of  adult  life,  though  Houghton, 
of  Dudley,  has  seen  a  well-marked  case  in  a  child  one  year  old. 

Treatment. — In  slight  cases,  a  cure  may  sometimes  be  effected  by  the 
application  of  chloral,  iodoform,  or  nitrate  of  silver,  and  by  the  use  of  ano- 
dyne and  astringent  lotions,  ointments,  or  suppositories,  but  in  the  majority 
of  instances,  at  least  in  adults,  a  trifling  operation  will  be  necessary. 
Boyer,  who  first  accurately  described  this  affection,  divided  the  Avhole 
sphincter,  thus  effectually  putting  the  part  at  rest  and  allowing  the  ulcer 
to  heal;  but  this  procedure  is  now  known  to  be  unnecessarily  severe,  and 
the  practice  of  modern  surgeons  is  simply  to  divide  the  floor  of  the  ulcer 
and  the  muscular  fibres  immediately  beneath  it.  The  rectum  being  emptied 
by  an  enema,  the  surgeon  introduces  upon  his  left  forefinger,  which  serves  as 
a  director,  a  straight,  narrow,  probe-pointed  knife,  and,  beginning  above  the 
upper  margin  of  the  ulcer,  cuts  quickly  downwards,  fairly  dividing  in  a 
longitudinal  direction  the  whole  ulcerated  surface  through  its  centre.  In 
some  cases  it  may  be  more  convenient  to  expose  the  ulcer  by  means  of  a 
fenestrated  speculum,  the  incision  being  made  through  the  aperture  of  the 
instrument  in  the  way  described,  or  a  sharp-pointed  knife  being  introduced 
below  the  floor  of  the  ulcer  and  made  to  cut  its  way  outwards.  The  pa- 
tient may  be  etherized  if  thought  necessary,  but  chloroform  should  not 
be  used,  as  death  has,  according  to  Ducamp,  followed  its  employment  sev- 
eral times  in  these  cases.  The  after-treatment  consists  in  the  application 
of  a  little  oiled  lint  and  the  introduction  of  an  opium  suppository. 

Recamier,  and  more  recently  Van  Buren,  of  New  York,  have  recom- 
mended, instead  of  the  incision  of  the  ulcer,  forcible  dilatation  or  partial 
rupture  of  the  sphincter,  accomplished  by  introducing  both  thumbs,  or 
both  forefingers,  back  to  back  into  the  rectum,  and  then  widely  separating 
them.  I  do  not  know  that  this  procedure  is  any  less  painful  than  the  in- 
cision, while  it  is,  I  think,  less  certain  to  effect  a  permanent  cure. 

3.  Chronic  Ulcer  of  the  Rectum  Extensive  ulceration  of  the 

rectum,  above  the  sphincter,  may  result  from  dysentery,  from  the  irritation 
caused  by  foreign  bodies  or  hardened  feces,  or  from  the  incautious  use  of 
bougies  or  enema-tubes.  The  symptoms  are  pain,  not,  however,  usually 
very  severe,  with  a  muco-purulent  discharge.  The  ulcers  may  be  felt  by 
digital  examination,  or  seen  by  the  aid  of  the  speculum.  The  treatment 
consists  in  the  employment  of  anodyne  and  astringent  lotions  or  supposi- 
tories, with  attention  to  the  state  of  the  digestive  functions.  Advantage 
may  be  sometimes  derived  from  the  internal  use  of  the  confection  of  black 
pepper,  which  has  acquired  a  reputation  under  the  name  of  Ward^s  paste. 

4.  Tuberculous  Ulcer  of  the  Anus  Under  this  name  MM.  Mar- 

tineau  and  Fereol  have  described  an  affection  resembling  that  met  with  by 
Trelat  in  the  tongue  (see  p.  787).  They  advise  the  topical  use  of  a  weak 
solution  of  chloral.  Gosselin  suggests  the  application  of  bismuth.  Iodo- 
form has  also  been  recommended. 
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Hemorrhoids. 

Hemorrhoids,  or  pt7es,  are  tumors  met  with  at  or  within  the  verge  of  the 
anus,  consisting  essentially  of  a  hypertrophy  and  infiltration  of  the  mucous 
or  muco-cutaneous  and  subjacent  areolar  tissues,  with  a  varicose  dilatation 
of  branches  of  the  hemorrhoidal  veins  ;  in  some  instances  rupture  of  a  vein 
occurs,  with  extravasation  of  blood  into  the  subcutaneous  tissues,  while  in 
other  cases  there  appears  to  be  a  new  development  of  arterial  capillaries, 
the  pile  being  then  of  a  vascular,  spongy,  and  almost  erectile  character, 
and  its  mucous  covering  having  an  ulcerated,  granular,  or  somewhat  villous 
appearance. 

Piles  are  classified,  according  to  their  situation,  into  external  and  internal, 
and,  according  to  the  presence  or  absence  of  hemorrhage,  into  oj^en  or  bleed- 
ing, and  blind  piles.  The  ordinary  bleeding  pile  is  that  form  of  internal 
hemorrhoid  in  which  the  arterial  element  predominates,  and  is  sometimes 
called  from  its  shape  the  globular  pile,  in  contradistinction  to  the  longitudi- 
nal ov  fleshy  pile,  which  is  rarely  attended  by  hemorrhage. 

Causes  of  Hemorrhoids — Any  circumstance  which  impedes  the 
returning  current  from  the  hemorrhoidal  plexus  of  veins,  or  which  encour- 
ages a  flow  of  blood  to  the  I'ectum,  tends  to  promote  the  formation  of  piles; 
hence  a  sedentary  life,  luxurious  habits,  occupations  which  require  much 
standing  (as  that  of  a  barber),  disorders  of  the  alimentary  canal,  or  of  the 
liver,  the  presence  of  abdominal  tumors,  the  pregnant  state,  constipation, 
the  straining  due  to  urethral  stricture  or  prostatic  enlargement,  inordinate 
sexual  indulgence,  etc.,  may  all  act  as  causes  of  hemorrhoids.  Piles  may 
occur  at  any  age,  but  are  most  common  during  the  periods  of  adolescence 
and  later  adult  life.  They  occur  with  about  equal  frequency  in  either  sex. 
The  first  step  in  the  formation  of  a  pile,  either  external  or  internal,  is  dila- 
tation of  a  hemorrhoidal  vein,  soon  followed,  if  the  disease  persists,  by 
hypertrophy  and  infiltration  of  the  superincumbent  tissues ;  when  the  pile 
is  uuirritated  or  indolent,  it  may  appear  to  consist  merely  of  a  fold  of  skin 
or  mucous  membrane  and  areolar  tissue,  but  when  from  any  cause  the 
hemorrhoid  is  inflamed,  it  becomes  swollen  and  tense,  and  is  evidently 
filled  with  fluid  or  coagulated  blood.  After  a  succession  of  such  attacks, 
the  pile  forms  a  distinct  tumor,  sometimes  of  considerable  size,  which,  even 
in  its  indolent  state,  gives  a  good  deal  of  annoyance  by  its  bulk  and  by  the 
sensation  of  weight  which  it  occasions. 

External  Piles  In  the  indolent  state  these  appear  as  small  tumors 

or  radiating  folds,  occupying  the  verge  of  the  anus  external  to  the  sphincter, 
and  covered  with  the  thin  integument  of  the  part.  They  give  rise  to  a  feel- 
ing of  heat  and  fulness  about  the  anus,  particularly  after  defecation,  and 
may  be  attended  with  some  itching,  but  do  not  usually  cause  a  great  deal 
of  inconvenience.  When  inflamed,  however,  they  become  excessively  pain- 
ful, the  pain  radiating  in  various  directions  and  being  much  aggravated  by 
exercise,  or  even  by  the  assumption  of  the  erect  posture ;  they  are  often 
accompanied  by  an  intolerable  itching  and  burning,  Avith  violent  tenesmus, 
depriving  the  patient  of  sleep,  and  for  the  time  being  rendering  life  almost 
a  burden.  If  examined  in  this  condition — which  constitutes  an  "  attack  of 
the  piles" — the  hemorrhoidal  tumors  will  be  found  tense  and  swollen,  ex- 
tending up  within  the  grasp  of  the  sphincter,  and  thus  becoming  partially 
covered  with  mucous  membrane  (extero-internal  piles).  Their  color,  which 
in  the  uninflamed  state  was  nearl}^  that  of  the  surrounding  integument,  is 
now  of  a  deep  pui'plish-red  hue.    The  hemorrhoidal  tumor  occasionally 
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suppurates,  but  more  commonly  returns  gradually  to  its  previous  indolent 
state,  becoming,  however,  larger  and  more  indurated  with  each  successive 
attack  of  inflammation.  When  piles  are  large  and  numerous,  the  skin 
between  them  may  undergo  maceration,  giving  rise  to  a  sero-purulent  dis- 
charge which  sometimes  produces  troublesome  excoriation.  External  piles 
are  rarely  attended  by  bleeding,  but  Syme  and  others  have  recorded  cases 
of  profuse  rectal  hemorrhage,  in  which  no  internal  piles  could  be  found, 
and  in  which  entire  relief  was  afforded  by  the  removal  of  the  pendulous 
flaps  of  skin  which  surround  the  anus.  The  diagnosis  of  external  piles  is 
made  with  little  difficulty ;  the  only  affections  with  which  they  are  liable 
to  be  confounded  are  vegetations  and  mucous  patches,  but  these  can  be  dis- 
tinguished by  observing  that  they  are  not,  like  piles,  solely  confined  to  the 
anal  region.  External  hemorrhoids  often  coexist  with  the  painful  ulcer  of 
the  anus,  or  with  fistula  in  ano. 

Internal  Piles  These  are  situated  entirely  within  the  sphincter,  and 

are  therefore  covered  with  mucous  membrane.  As  already  mentioned,  there 

are  two  principal  varieties,  the  longitudinal  or 
fleshy  pile,  which  in  structure  corresponds 
pretty  closely  with  the  external  hemorrhoid, 
except  that  the  venous  element  is  more  promi- 
nent, and  the  globular,  vascular,  or  granular 
pile,  which  is  characterized  by  the  develop- 
ment of  a  congeries  of  arterial  capillaries. 
The  former  variety  has  a  broad  base,  is  firm 
and  elastic  to  the  touch,  and  of  a  reddish- 
brown  color ;  the  latter  may  be  either  sessile 
or  pedunculated,  is  at  first  of  a  bluish  hue 
(resembling  a  varicose  vein),  but  ultimately 
assumes  its  characteristic  red  color  and  villous 
or  strawberry-like  appearance.  Internal  piles 
may  exist  just  within  the  sphincter,  or  an  inch 
or  two  higher  up ;  occasionally  the  hemor- 
rhoidal tumors  form  a  double  circle,  one  above 
the  other.  The  symptoms  of  internal  piles 
are  similar  to  those  of  external  hemorrhoids, 
but  there  is  more  distress,  from  the  tumors 
frequently  protruding  during  defecation  and 
being  caught  or  grasped  by  the  sphincter,' 
thus  causing  great  pain  and  tenesmus.  The 
Protruding  hemorrhoids.  (.4shton.)    froqucut  protrusiou  of  the  pilcs  ultimately 

leads  to  general  prolapse  of  the  mucous  coat 
of  the  rectum,  while  the  constant  irritation  of  the  part  gives  rise  to  a  dis- 
charge of  thin  mucus,  which  excoriates  the  skin  around  the  anus,  and  is 
often  sufficiently  abundant  to  soil  the  patient's  clothes. 

Bleeding  from  the  Rectum,  or  the  Hemorrhoidal  Flux,  is  a  most  char- 
acteristic symptom  of  internal  piles  ;  it  may  accompany  either  form  of  the 
disease,  though  by  far  most  common  in  connection  with  that  in  which 
there  are  isolated  tumors  with  a  granular,  strawberry-like  surface.  In 
most  instances,  blood  of  an  arterial  hue  appears  to  issue  directly  from  the 
surface  of  the  pile,  but  occasionally  there  is  general  oozing  from  the  con- 
gested mucous  membrane,  or  a  copious  stream  may  be  poured  from  an  ulcer- 
ated opening  in  a  dilated  vein.  The  amount  of  blood  varies,  in  different 
cases,  from  a  few  drops  to  many  ounces — enough  in  some  instances  to  pro- 
duce excessive  and  even  fatal  aniemia  and  exhaustion.    The  bleeding  may 
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be  continuous,  or  intermittent — recurring  sometimes  at  regular  intervals. 
The  occurrence  of  the  hemorrhoidal  flux  is  not  unfrequently  preceded  for 
some  days  by  an  increase  of  the  ordinary  symptoms  of  piles,  constituting 
what  the  older  writers  called  the  Hemorrhoidal  Effort:  in  these  cases,  the 
loss  of  blood  seems  often  to  act  beneficialh^  both  by  giving  local  relief  and 
by  acting  as  a  derivative,  and  perhaps  preventing  serious  visceral  conges- 
tions. The  hemorrhoidal  flux  sometimes  alternates  vicariously  with  the 
menstrual  flow.  The  pain  in  a  severe  case  of  internal  piles  is  not  limited 
to  the  rectum,  but  radiates  to  the  loins,  sacrum,  hips,  and  thighs,  and 
marked  sympathetic  irritation  is  frequently  developed  in  the  genito-urinary 
organs.  Internal,  like  external,  piles  may  become  inflamed,  and  ultimately 
subside  into  an  indolent  condition,  persisting  as  hard  and  incompressible 
tumors  containing  clotted  blood ;  the  clot  occasionally  undergoes  a  calcareous 
change,  and  becomes  converted  into  a  phlebolite  or  vein-stone.  In  other 
instances,  the  piles  protrude,  and  are  strangulated  by  the  sphincter,  even- 
tually sloughing  off,  and  thus  undergoing  a  spontaneous  cure. 

Internal  hemorrhoids  ai'e  to  be  diagnosticated  from  prolapsus,  and  from 
polypus  of  the  rectum:  in  complete  prolapsus  of  the  rectum  (a  very  rare 
affection  in  adults),  the  smooth  character  of  the  mucous  membrane  and  the 
cylindrical  form  of  the  protrusion  will  enable  the  surgeon  to  make  the 
diagnosis,  while  the  common  form  of  prolapsus,  in  wiiich  the  mucous 
membrane  alone  is  implicated,  may  usually  be  distinguished  from  piles  by 
its  annular  form,  and  by  the  absence  of  distinct  tumors.  The  two  affec- 
tions, however,  often  coexist  in  the  same  patient.  Rectal  polypus  may  be 
recognized  by  its  being  solitary  and  of  comparatively  large  size.  The 
diagnosis  of  bleeding  piles  from  other  sources  of  intestinal  hemorrhage 
may  be  made  by  observing  that  the  blood  in  the  hemorrhoidal  flux  is  bright, 
liquid,  and  spread  over,  rather  than  mingled  with,  the  feces,  whereas  blood 
entering  the  bowel  at  a  higher  point  will  be  dark,  partially  clotted,  and 
mingled  more  or  less  intimately  with  the  other  contents  of  the  intestinal 
canal.  Internal  hemorrhoids  sometimes  exist  in  cases  of  fistula  in  ano,  and 
may  prove  a  troublesome  complication  in  the  treatment  of  that  affection, 
by  protruding  in  the  wound  after  the  operation. 

Treatment  of  IIemorrhoids. 

Constitutional  Treatment. — This  consists  in  endeavoring  to  im- 
prove the  general  health,  by  the  administration  of  nutritious  food  and 
tonics  if  the  patient  be  of  relaxed  or  debilitated  frame,  or  by  regulating  the 
diet  and  partially  cutting  off  the  supply  of  animal  food  under  opposite 
circumstances ;  highly  seasoned  dishes  and  alcoholic  stimulants  should  be 
particularly  avoided.  Any  habits  that  predispose  to  the  disease  should  be 
given  up,  and  the  patient  should  daily  take  moderate,  but  not  fatiguing, 
exercise  in  the  open  air.  If  any  special  cause  of  the  affection  can  be  de- 
tected (as  urethral  stricture),  this  must,  of  course,  be  appropriately  treated. 
In  every  case  the  bowels  should  be  kept  in  a  soluble  condition  by  the  ad- 
ministration of  mild  laxatives,  such  as  castor  oil,  the  compound  rhubarb 
pill,  copaiba,  the  confection  of  black  pepper  or  senna,  the  mineral  waters 
of  Saratoga  or  Kissingen,  etc.  Glycerine,  as  recommended  by  Gr.  B. 
Powell,  D.  Young,  and  others,  may  be  employed  with  advantage.  Ene- 
mata  of  cold  or  tepid  water,  as  most  agreeable  to  the  patient,  are  some- 
times of  service. 

Local  Treatment  The  local  treatment  may  be  palliative  or  radical: 

the  former  will,  in  many  instances,  suffice  to  give  very  great  comfort  to  the 
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patient,  and  may  in  mild  cases  even  effect  a  permanent  cure;  it  is  often  the 
only  plan  which  is  applicable  in  the  later  stages  of  pregnancy,  or  in  ex- 
treme old  age.  The  radical  cure,  or  that  by  operation,  should,  however, 
usually  be  advised  whenever  the  hemorrhoidal  tumors  have  become  perma- 
nent, leading  to  more  or  less  constant  inconvenience  and  suffering,  and 
particularly  in  cases  of  bleeding  piles,  in  which  the  amount  of  blood  lost 
tends  to  render  the  patient  anaemic.  If,  on  the  other  hand,  the  hemor- 
rhoidal flux  be  slight  and  not  productive  of  much  annoyance,  it  may,  in 
some  instances,  be  wiser  not  to  interfere,  for,  as  already  mentioned,  there 
is  reason  to  believe  that  the  loss  of  blood  in  these  cases  sometimes  acts 
beneficially  as  a  derivative. 

The  Palliative  Treatment  consists  in  the  topical  use  of  various 
astringents  and  anodynes,  and  in  the  practice  of  frequent  ablutions,  so  as 
to  insure  perfect  cleanliness.  Sponging  with  cold  water,  or  the  employ- 
ment of  the  cold  douche,  should  be  resorted  to  night  and  morning,  and  after 
each  fecal  evacuation.  For  internal  piles,  Aveak  astringent  injections  (as 
of  alum,  or  of  the  tinct.  ferri  chloridi,  ten  drops  to  the  ounce)  may  be  ap- 
plied, and  are  particularly  useful  in  cases  complicated  with  prolapsus. 
Enemata  of  the  fluid  extract  of  ergot  (f5ss  to  f^ss  of  water)  are  highly 
recommended  in  these  cases  by  Dr.  Semple,  of  Virginia,  and  Drs.  Orr  and 
Conner,  of  Cincinnati,  while  Langenbeck  advises  the  injection  of  ergotin 
beneath  the  rectal  mucous  membrane.  Enemata  of  bismuth  (in  the  form 
of  the  liquor  bismuthi)  are  recommended  by  Cleland,  and  simple  enemata 
of  hot  water  by  Dr.  J.  L.  Powell  and  Dr.  G.  T.  Welsh.  Whenever  the 
piles  protrude, "they  should  be  carefully  replaced.  In  other  cases,  great 
comfort  may  be  derived  from  the  use  of  opium  combined  with  acetate  of 
lead  or  tannic  acid,  in  the  form  of  suppositories.  The  same  or  similar  reme- 
dies may  be  used  for  external  piles,  in  the  form  of  ointments.  A  good 
combination  is  one  containing  equal  parts  of  the  gall  and  stramonium  oint- 
ments of  the  U.  S.  Pharmacopoeia.  To  relieve  the  itching  which  attends 
either  form  of  piles,  the  best  remedy,  according  to  my  experience,  is  the 
ung.  hydrargyri  nitratis,  diluted  in  the  proportion  of  one  part  to  seven. 
When  piles  become  inflamed,  the  patient  should  be  put  to  bed  and  the  part 
constantly  fomented  or  poulticed,  while  the  bowels  are  moved  with  mild 
laxatives.  Leeches  may  sometimes  be  applied  around,  but  not  over,  the 
hemorrhoidal  tumors,  and  if  a  pile  be  tense  and  evidently  filled  with  coagu- 
lated blood,  a  puncture  may  be  made  with  a  lancet  or  sharp  bistoury,  and 
the  clot  turned  out.  An  ice-bag  may  be  substituted  for  the  warm  applica- 
tions, if  more  agreeable  to  the  patient.  Forcible  dilatation  of  the  sphincter 
ani  is  recommended  by  Verneuil,  Fontan,  and  Cristofori.  As  a  rule,  no 
operative  treatment  should  be  instituted  while  the  piles  are  in  a  state  of 
inflammation,  though,  as  the  operation  can  be  rendered  painless  by  anaes- 
thesia, it  need  not  be  postponed  if  there  be  any  reason  to  the  contrary. 

The  Radical  or  Operative  Treatment  of  Hemorrhoids  may 

consist  in  excision,  ligation,  torsion,  the  application  of  caustics  or  the  cau- 
tery, or  the  injection  of  coagulating  fluids. 

1.  Excision  is  chiefly  adapted  to  the  treatment  of  external  piles.  For 
the  removal  of  these,  it  is  sufficient  to  seize  each  pile  with  broad-bladed 
ring-forceps  (Fig.  494),  and  cut  if  off  with  scissors  curved  upon  the  flat, 
treating  in  the  same  way  any  loose  folds  of  skin  that  may  exist  around  the 
anus.  If  the  piles  be  altogether  external  (covered  with  skin  only),  there 
is  no  risk  of  troublesome  hemorrhage,  and  any  bleeding  that  may  occur 
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can  be  readily  controlled  by  pressure  or  torsion.  If,  however,  as  is  often 
the  case,  the  piles  be  partly  covered  with  mucous  membrane  (extero- 
internal),  the  hemorrhage  may  be  quite  profuse,  and  it  is  then  much  better 
to  use  the  ligature  in  the  way  which  will  be  presently  described,  notching 


Fig.  494. 


Ring-forceps  for  pilea. 


first  with  the  scissors  the  cutaneous  surface  of  the  hemorrhoidal  tumor, 
and  applying  the  ligature  in  the  groove  thus  made.  Care  must  be  taken, 
in  the  excision  of  external  piles,  not  to  remove  too  much  skin,  lest  the  con- 
traction which  occurs  in  the  healing  process  should  result  in  the  formation 
of  a  troublesome  anal  stricture. 

In  order  to  render  excision  a  safe  mode  of  treatment  for  internal  piles, 
a  plan  which  originated  with  Cusack,  of  Dublin,  may  be  employed.  In 
this,  which  is  called  the  Operation  by  Clamp  and  Cautery,  the  base  of  the 
hemorrhoidal  tumor  is  closely  compressed  between  the  blades  of  clamp- 
forceps,  and,  the  pile  being  then  cut  off  with  scissors,  bleeding  is  prevented 
by  applying  to  the  stump  or  pedicle  strong  nitric  acid  or  the  hot  iron. 
Instruments  for  this  operation  have  been  devised  by  H.  Lee,  Wood,  and 
others,  the  best,  probably,  being  that  introduced  by  H.  Smith,  of  King's 
College  Hospital.    The  blades  of  this  apparatus  (Pig.  495)  tit  accurately 


Fig.  495. 


Smith's  clamp  for  piles. 


together  with  a  tongue  and  groove,  and  the  compression  of  the  pedicle  is 
effected  by  means  of  a  screw  which  unites  the  handles.  Plates  of  ivory 
are  fixed  to  the  outer  surface  and  edges  of  the  blades,  so  as  to  prevent  the 
heat  of  the  cautery-iron  from  reaching  the  surrounding  parts.  This  opera- 
tion, which  Mr.  Smith  also  employs  in  cases  of  prolapsus  of  the  rectum,  is 
said  to  be  attended  with  very  little  pain,  and  to  be  followed  by  quicker  con- 
valescence than  the  operation  of  ligation.  In  his  more  recent  cases,  Mr. 
Smith  has  employed  a  cautery  with  a  cutting  or  a  serrated  edge,  thus  re- 
moving and  cauterizing  the  hemorrhoid  at  the  same  time,  and  dispensing 
with  the  use  of  scissors. 
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2.  Ligation 

fernal  piles,  and 

Fig.  496. 


is  the  method  nsually  employed  for  the  treatment  of  in- 
it  is  that  which  I  myself  am  in  the  habit  of  adoptins^. 
The  patient  should  take  a  dose  of  castor  oil  the  nig-ht 
before,  and  have  the  lower  bowel  thoroughly  washed 
out  by  means  of  an  enema  on  the  morning  of  the  opera- 
tion. Though  it  is  not  absolutely  necessary,  it  is  usu- 
ally better  for  him  to  be  etherized.  If  the  piles  do  not 
protrude,  they  may  be  made  to  do  so  by  administering 
a  warm-water  enema,  which  will  bring  them  down  a.s  it 
is  ejected  from  the  rectum  ;  or,  if  the  patient  is  ether- 
ized, they  may  be  brought  down  with  the  finger. 

The  patient  being  placed  on  his  side  and  turned 
slightly  over  on  his  belly,  while  the  nates  are  widely 
separated  by  an  assistant,  the  surgeon  begins  by  thor- 
oughly stretching  the  sphincter  ani,  introducing  both 
thumbs  and  pressing  them  in  opposite  directions,  or, 
which  Pick  prefers,  by  dividing  the  sphincter  subcuta- 
neously  with  a  narrow-bladed  bistoury  ;  he  then  seizes 
each  tumor  with  the  ring-forceps  and  transfixes  its  base 
with  a  double  ligature,  introduced  by  means  of  a  na^vus- 
needle,  or,  which  is  better  for  the  purpose,  the  needle 
known  as  Bushe's  (Fig.  49G).  The  needle  being  de- 
tached, the  pile  is  effectually  strangulated  by  tying  the 
ligatures  on  either  side.  The  ends  of  the  ligatures  are 
then  cut  short,  wdien  the  bulk  of  the  strangulated  pile 
may  be  lessened  by  cutting  off  its  summit  at  a  safe  dis- 
tance from  the  point  of  ligation.  If,  however,  the  hem- 
orrhoid arise  from  some  distance  up  the  rectum,  it  is 
safer  not  to  use  the  scissors,  but  to  push  the  whole 
strangulated  mass  above  the  sphincter.  When  all  the 
internal  piles  have  been  thus  ligated,  and  any  exter- 
nal ones  that  may  exist  excised,  an  opium  suppository 
should  be  placed  in  the  rectum,  and  the  patient  returned 
to  bed,  with  cold  water  dressing  constantly  applied  to 
the  anus.  The  bowels  should  be  kept  locked  up  for  six 
or  seven  days,  after  which  a  free  evacuation  may  be 
secured  by  the  administration  of  castor  oil.  The  liga- 
tures become  detached,  usually  within  a  week,  leaving 
small  granulating  surfaces,  which  soon  heal  under  the 
occasional  application  of  nitrate  of  silver.  The  opera- 
tion is  sometimes  followed  by  strangury,  or  even  by 
retention  of  urine,  requiring  the  administration  of  a  warm 
bath,  or  possibly  the  use  of  the  catheter.  In  cases  of  internal  piles  compli- 
cated with  prolapsus,  the  ecraseur  may  be  occasionally  used  with  advan- 
tage, as  it  produces  more  contraction  than  the  ligature.  The  instrument 
should  be  very  slowly  worked,  as  otherwise  its  employment  is  apt  to  be 
followed  by  hemorrhage.  Dr.  Nott  has  employed  with  success  a  form  of 
clamp  which  he  calls  a  recti-lineoj-  ecraseur,  to  compress  the  base  of  the 
pile,  then  removing  the  instrument  and  applying  a  ligature  in  the  groove 
which  it  has  left. 

The  ligation  of  piles  is  not  entirely  free  from  danger,  being,  in  some 
cases,  followed  by  peritonitis,  erysipelas,  pyemia,  phlel)itis,  or  tetanus.  I 
have  seen  but  one  fatal  result  from  the  operation  in  my  own  practice,  though 
I  nearly  lost  another  patient  by  erysipelas.    In  two  cases  which  occurred 
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at  the  Episcopal  Hospital,  in  the  wards  of  my  colleagues,  some  years  ago, 
tetanus  ensued,  with  a  fatal  termination. 

3.  Torsion  is  recommended  by  Allingham  for  small  and  particularly 
for  single  hemorrhoids,  situated  near  the  median  line ;  the  base  of  the  pile 
is  grasped  with  a  clamp  applied  in  a  longitudinal  direction,  and  the  strangu- 
lated mass  then  seized  with  broad  forceps  and  slowly  twisted  off.  This 
mode  of  treatment  is  said  to  be  almost  painless,  but,  I  confess,  seems  to  me 
less  safe,  and  therefore  less  desirable,  than  the  application  of  a  ligature. 
The  same  may  be  said  of  the  operation  with  tooth-edged  scissors  suggested 
by  Richardson,  of  Dublin,  and  that  with  clamp-forceps  advised  by  Pol- 
lock and  Benham.  Whitehead,  of  Manchester,  employs  a  combination  of 
torsion  with  excision,  separating  the  pile  except  at  its  point  of  vascular 
connection  and  twisting  through  this  with  forceps. 

4.  The  Application  of  Caustic  is  .particularly  suited  for  those 
piles  in  which  the  arterial  element  is  predominant,  and  which  may  be  recog- 
nized by  their  granular  or  strawberry-like  appearance.  This  mode  of  treat- 
ment, which  was  introduced  by  Houston,  of  Dublin,  has  been  since  advocated 
by  H.  Lee,  Fergusson,  and  J3.  Smith;  it  is  more  apt  to  succeed  when  the 
piles  are  sessile  than  when  they  are  pedunculated.  The  caustic  used  is 
strong  nitric  acid,  which  is  conveniently  applied  with  a  piece  of  wood  or  a 
glass  brush  through  a  fenestrated  glass  speculum ;  as  soon  as  the  pile  is 
well  coated  with  the  acid,  it  should  be  wiped  with  a  piece  of  lint  dipped  in 
oil,  or  in  a  paste  of  prepared  chalk  and  water.  A  thin  slough  is  formed, 
the  detachment  of  which  leaves  a  healthy  granulating  surface  which  soon 
heals.  The  great  advantage  of  this  mode  of  treatment  is,  according  to  H. 
Smith,  that  it  does  not  require  the  patient  to  keep  the  house  after  the 
operation.  If  the  acid  be  carefully  applied,  so  as  not  to  touch  the  skin,  it 
causes  very  little  pain;  but  its  use  is  not  absolutely  free  from  risk,  one  case 
referred  to  by  Erichsen  having  terminated  fatally  from  ery.sipelas. 

5.  Puncture  of  the  pile  with  the  conical  tip  of  Paquelin's  Gas  Cautery 
is  recommended  by  H.  A.  Reeves,  and  by  Gosselin. 

6.  The  Injection  of  the  Tincture  of  Chloride  of  Iron,  or  of 
Carbolic  Acid,  has  been  successfully  resorted  to.  in  the  treatment  of 
internal  piles,  the  former  being  employed  by  Colles,  of  Dublin.  The 
instrument  used  is  the  ordinary  hypodermic  syringe,  and  about  20  minims 
of  the  tincture  are  injected  into  each  hemorrhoid.  The  operation  is  said  to 
be  painless,  but  I  should  fear  would  expose  the  patient  to  the  risk  of  embo- 
lism. Carbolic  acid  injections,  of  a  strength  varying  from  a  15  per  cent, 
solution  to  the  pure  acid,  have  been  employed  in  the  same  way  by  Drs. 
Pooley,  Andrews,  Kelsey,  and  other  surgeons. 

Prolapsus  of  the  Rectum. 

This  occurs  under  two  forms — the  partial  and  the  complete.  In  partial 
prolapsus  of  the  rectum,  the  mucous  membrane  of  the  gut  is  alone  involved 
in  the  protrusion,  though  the  submucous  areolar  tissue  is  commonly  thick- 
ened and  elongated.  In  complete  prolapsus,  all  the  tissues  of  the  gut  are 
involved,  the  bowel  being  actually  invaginated,  and  protruding  sometimes 
to  the  extent  of  several  inches. 

Causes  The  causes  of  prolapsus  of  the  rectum  are,  (1)  a  relaxed  and 

weakened  state  of  the  tissues  in  general,  such  as  is  met  with  in  feeble 
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children  or  in  debilitated  adults;  (2)  chronic  irritation  of  the  rectal  mucous 
membrane,  such  as  results  from  dysentery  or  from  the  presence  of  internal 
piles;  and  (3)  reflected  irritation  dependent  upon  diseases  of  other  organs, 
such  as  urethral  stricture,  prostatic  enlargement,  vesical  calculus,  or  ex- 
strophy of  the  bladder. 

Symptoms  The  protrusion  occurs,  at  first,  only  after  defecation,  and 

perhaps  only  when  the  bowels  are  unduly  relaxed;  but  as  the  disease  pro- 
gresses, the  prolapsus  becomes  more  constant,  the  gut  coming  down  when 
the  patient  stands  or  walks,  and  being  with  difficulty  kept  in  place.  In  the 
partial  form,  the  mucous  membrane  forms  a  red  or  purplish  ring,  some- 
what elongated  in  shape,  and  continuous  with  the  mucous  coating  of  the 
sphincter;  in  the  complete  prolapsus  the  gut  is  invaginated  through  the 
sphincter,  between  which  and  the  protruded  bowel  a  distinct  groove  may 
always  be  recognized.  The  complete  prolapsus  forms  an  elongated  cylin- 
drical tumor,  of  the  ordinary  color  of  mucous  membrane,  presenting  a 
smooth  and  even  surface  in  the  child,  but  being  usually  somewhat  convo- 
luted and  rugose  in  the  adult.  When  the  protrusion  is  down,  there  is  a 
sensation  of  weight  and  dragging,  with  some  pain  (not,  however,  very 
intense),  and  sympathetic  vesical  disturbance.    In  a  case  of  recent  prolapsus 


Fig.  497.  Fig-  498. 


Partial  prolapsus  of  rectum.    (Bryant.)  Section  of  complete  prolapsus  of  rectum.  (Druitt.) 

of  either  form,  strangulation  may  occur,  leading  perhaps  to  sloughing,  and 
possibly  spontaneous  cure ;  but  in  cases  of  long  standing  the  sphincter  is 
commonly  much  relaxed,  facilitating  both  the  descent  and  the  reduction  of 
the  protrusion.  According  to  Lannelongue,  infantile  prolapsus  is  not  an 
unfrequent  cause  of  rectal  stricture  in  later  life. 

Diagnosis  The  diagnosis  of  prolapsus  of  the  rectum  is  usually  made 

without  difficulty;  the  complete  form  of  the  aff'ection  can,  indeed,  scarcely 
be  mistaken  for  anything  else,  while  partial  prolapsus  is  onh^  likely  to  be 
confounded  with  internal  piles,  with  which  it  is  very  often  complicated,  but 
from  which  it  may  be  distinguished  by  the  annular  character  of  the  pro- 
trusion, and  by  the  absence  of  distinct  tumors.  Mr.  Stocks  has  reported 
a  case  in  which  an  ovarian  cyst  protruded  through  the  anus,  and  was  at 
first  mistaken  for  prolapsus  of  the  rectum. 

Treatment  The  first  step  in  the  treatment  of  prolapsus  of  the  rectum 

is  to  eftect  reduction ;  this  may  usually  be  accomplished  by  placing  the 
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patient  on  his  side,  and  gently  but  firmly  compressing  and  pushing  up  the 
gut  with  the  hand,  protected  with  a  soft  cloth  dipped  in  oil.  If  the  sphincter 
be  much  dilated,  both  hands  may  be  required — one  to  fix  the  part,  while 
compression  is  made  with  the  other.  When  strangulation  occurs,  reduc- 
tion may,  if  necessary,  be  facilitated  by  incising  the  mucous  membrane,  if 
the  prolapsus  be  of  the  partial  variety,  or  by  dividing  the  sphincter,  if  com- 
plete invagination  have  occurred.  After  reduction,  the  part  may  be  sup- 
ported with  a  pad  and  bandage.  In  order  to  prevent  a  recurrence  of  the 
prolapsus,  the  bowels  should  be  kept  in  a  soluble  condition  by  the  adminis- 
tration of  laxatives,  such  as  were  recommended  for  piles.  The  descent  of 
the  gut  while  at  stool  should  be  prevented  by  avoiding  straining,  and  by 
having  the  bowels  moved  while  in  the  recumbent  position,  or  even  while 
standing — protrusion  being  less  apt  to  occur  in  either  of  these  than  in  the 
ordinary  sitting  posture.  With  children  a  kneeling  posture  is  preferable, 
and  the  nurse  may,  as  advised  by  MacCormac  and  H.  Smith,  be  directed 
to  draw  the  skin  of  the  anus  forcibly  to  one  side  during  the  act  of  defeca- 
tion, so  as  to  cause  contraction  of  the  sphincter,  and  thus  prevent  the  gut 
from  protruding.  In  mild  cases,  a  cure  may  often  be  obtained  by  atten- 
tion to  these  points,  and  by  the  local  use  of  bismuth  or  other  astringents  in 
the  form  of  injections  or  suppositories.  Hypodermic  injections  of  strychnia 
are  advised  by  Lorigiola,  W.  H.  Thomson,  and  L.  Weber,  and  those  of 
ergotine  by  Langenbeck,  Henoch,  and  Yidal.  The  daily  use  of  the  cold 
douche  is  highly  recommended  by  Saint  Germain.  If  the  prolapsus  be  due 
to  sympathetic  irritation  from  stricture,  calculus,  etc.,  these  affections  must, 
of  course,  be  properly  treated,  when  the  rectal  complication  will  commonly 
subside  of  itself. 

Operative  Treatment  In  cases  of  extensive  and  inveterate  pro- 
lapsus, especially  in  adults,  something  more  may  be  required.  Excision 
of  the  muco-cutaneous  folds  around  the  anus,  ligation  of  two  or  more  folds 
of  mucous  membrane,  the  application  of  caustics,  and  the  operation  by 
clamp  and  cautery,  are  the  chief  modes  of  treatment. 

1.  Excision  is  effected  simply  by  cutting  off  with  curved  scissors  the 
radiating  flaps  of  integument  around  the  anal  orifice,  the  subsequent  con- 
traction often  sufficing  to  effect  a  cure ;  if  the  incision  involve  the  mucous 
membrane,  a  stitch  or  two  should  be  inserted  so  as  to  guard  against 
hemorrhage. 

2.  Ligation  is  effected  by  seizing  with  ring-forceps  a  portion  of  the  pro- 
truded mucous  membrane,  and  tying  it  firmly  with 
a  single  ligature :  it  is  usually  sufficient  to  apply 
one  ligature  on  either  side,  but  more  may  be  re- 
quired if  the  prolapsus  be  extensive.  The  parts 
should  then  be  carefully  returned  through  the 
sphincter,  and  an  opium  suppository  introduced. 

3.  Caustic,  the  strong  nitric  acid  being  the  best, 
may  be  applied,  through  a  fenestrated  speculum, 
as  directed  in  the  case  of  piles,  or  to  the  protruded 
gut,  before  reduction,  as  advised  by  Allingham. 

4.  The  Clamp  and  Cautery  method  is  perhaps  Anai  truss, 
the  best  mode  of  treatment.    Longitudinal  folds  of 

mucous  membrane  are  to  be  seized  with  Smith's  clamp  and  cut  off  with 
scissors,  the  pedicle  being  then  seared  with  a  hot  iron. 

5.  Excision  of  a  SJ-shaped  Segment  of  the  sphincter  on  one  or  both 
sides  has  been  occasionally  practised,  but  is  a  severe  mode  of  treatment,  and 
may  be  followed  by  fecal  incontinence. 
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Finally,  in  cases  in  which  operative  interference  is  not  deemed  advisa- 
ble, great  comfort  may  be  atforded  by  the  adaptation  of  a  well-fitting  anal 
truss  or  supporter,  such  as  is  shown  in  Fig.  499. 

Inflammation  of  the  Rectal  Pouches. 

The  pouches  or  lacuna  of  the  rectum  are  sometimes  much  enlarged, 
chiefly  in  old  people,  becoming  distended  with  fecal  matter,  and,  as  a  con- 
sequence, inflamed  or  ulcerated,  and  causing  intense  itching,  and  often 
severe  pain,  unaccompanied,  however,  by  spasm  of  the  sphincter.  This 
affection  was  first  described  by  Physick,  under  the  name  of  JEncysted  Rec- 
tum, and  is  called  by  Gross  Sacciform  Disease  of  the  Anus.  The  diag- 
nosis is  readily  made  by  exploring  the  rectum  with  a  blunt  hook  or  a  probe 
bent  at  its  end.  The  treatment  consists  in  drawing  down  successively 
each  pouch  that  is  affected,  and  excising  the  mucous  fold  at  its  base  with 
curved  scissors. 

Neuralgia  of  the  Anus. 

This  usually  occurs  as  a  symptom  of  some  local  lesion  (as  painful  ulcer 
of  the  rectum),  but  may  exist  independently.  The  treatment  in  such  cases 
is  very  unsatisfactory ;  the  free  use  of  quinia,  and  the  local  application  of 
belladonna  or  stramonium,  are  perhaps  the  best  remedies. 

Pruritus  or  Itching  of  the  Anus. 

This  is  probably  always  symptojnatic,  but  occasions  so  much  distress  as 
to  be  worthy  of  special  mention.  It  may  be  due  to  hemorrhoids,  to  the 
presence  of  intestinal  parasites,  to  papular  or  other  eruptions  in  the  neigh- 
borhood of  the  anus,  or  to  uterine  displacement.  The  treatment  consists 
in  the  removal  of  the  cause,  if  this  can  be  ascertained,  in  attention  to  the 
state  of  the  bowels,  in  the  use  of  frequent  ablutions,  and  in  the  employ- 
ment (somewhat  empirically,  it  must  be  confessed)  of  various  Avashes  or 
ointments.  The  dilute  citrine  ointment  is,  perhaps,  the  best  remedy  for 
itching  piles,  while  for  the  pruritus  dependent  on  cutaneous  eruptions  of 
the  part,  the  tar  and  iodide-of-sulphur  ointments  of  the  U.  S.  Pharmacopoeia 
will  often  be  found  useful.  Curling  speaks  highly  of  an  ointment  contain- 
ing chloroform  and  oxide  of  zinc,  and  of  a  wash  of  sulphuret  of  potassium 
and  lime-water  (5j-f Chlorinated  lotions  or  weak  solutions  of 
hydrocyanic  acid  may  be  employed,  or  a  weak  solution  of  carbolic  acid  (gr. 
v-f  ,^j).  Camphor,  chloral,  and  various  preparations  of  uiercur}^  have  also 
been  advantageously  used  as  topical  applications.  Arsenic  is  often  of 
service  as  an  internal  remedy,  and  may  be  conveniently  given  in  the  form 
of  arsenious  acid,  combined  in  a  pill  with  iron  and  quinia. 
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CHAPTER  XLIII. 

DISEASES  OF  THE  ABDOMINAL  ORGANS,  AND  VARIOUS  OPERA- 
TIONS ON  THE  ABDOIMEN. 

Paracentesis  Abdominis, 

Paracentesis  abdominis,  or  "the  operation'of  tapping,"  is  not  unfre- 
quently  required  in  eases  of  ascites  and  ovarian  dropsy.  The  circum- 
stances which  in  any  particular  case  indicate  or  contra-indicatc  this  opera- 
tion, are  discussed  in  works  on  the  Practice  of  Medicine  or  on  the  Diseases 
Peculiar  to  Women,  and  it  wall,  therefore,  only  be  necessary  to  describe  in 
these  pages  the  manual  procedure  itself. 

The  bladder  having  been  emptied,  the  patient  sits  on  the  edge  of  the  bed, 
or  lies  on  either  side,  a  broad  four-tailed  flannel  bandage  being  laid  over 
the  upper  part  of  the  abdomen,  and  the  ends  crossed  behind,  and  firmly 
held  by  an  assistant.  The  surgeon  makes  a  short  incision  in  the  median 
line  about  an  inch  and  a  half  below  the  umbilicus,  dividing  the  superficial 
structures,  and  then  with  a  quick  motion  thrusts  in  a  full-sized  trocar  and 
canula ;  the  trocar  being  withdrawn,  the  fluid  is  allowed  to  escape,  and  is 
collected  in  suitable  basins  or  pails.  While  the  flow  continues,  the  bandage 
should  be  continually  tightened,  so  as  to  compress  the  abdomen  and  pre- 
vent the  occuiTcnce  of  syncope.  Should  the  canula  become  clogged,  it 
may  be  freed  from  obstruction  by  introducing  a  director  or  flexible  catheter. 
When  all  the  fluid  has  been  evacuated,  the  canula  is  withdrawn  and  the 
wound  closed  with  a  broad  adhesive  strip,  the  abdomen  being  supported 
with  a  firm  compress  and  bandage. 


Fig.  500. 


Tapplnjf  the  abdomen.  (PergUsson.) 


The  steps  of  the  operation  as  above  described  may  be  occasionally  va- 
ried;  thus,  if  the  abdominal  parietes  be  tense  and  thin,  the  trocar  may  be 
thrust  in  at  once,  without  a  preliminary  incision,  the  instrument  being 
hindered  from  penetrating  too  far  by  the  operator's  finger  placed  about 
half  an  inch  from  the  point,  while  the  canula  may,  if  preferred,  be  provided 
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with  a  stopcock  and  flexible  tube,  as  in  the  operation  of  paracentesis  thoracis. 
The  puncture  in  the  median  line  is  to  be  adopted  in  cases  of  ascites,  and 
indeed  in  every  instance,  unless  the  unilateral  character  of  the  swelling- 
should  indicate  the  choice  of  another  locality,  when  the  puncture  may  be 
made  in  the  corresponding  linea  semilunaris.  When,  as  usually  happens, 
the  operation  has  to  be  repeated,  the  second  puncture  should  be  made  a 
few  lines  above  or  below  the  cicatrix  of  the  first. 

The  operation  of  tapping-  is  rarely  attended  by  any  unpleasant  results ; 
it  may  occasionally,  however,  be  followed  by  the  development  of  a  low 
form  of  peritonitis,  and,  in  cases  of  dropsy  from  malignant  disease,  the 
wound  of  puncture  may  become  the  seat  of  secondary  deposits. 

It  might  seem  unnecessary  to  caution  the  surgeon  against  mistaking 
pregnancy  for  abdominal  or  ovarian  dropsy,  but  for  the  fact  that  tapping 
has  occasionally  been  incautiously  employed  under  such  circumstances, 
with  an  unfortunate  result  that  can  be  readily  imagined. 

Ovarian  Tumors. 

I  do  not  purpose  entering  into  any  prolonged  discussion  of  the  symp- 
toms, diagnosis,  and  therapeutics  of  ovarian  disease,  for  these  subjects  be- 
long more  to  the  special  domain  of  Gyntecology  than  to  that  of  Surgery ; 
it  will  be  sufficient  to  enumerate  the  principal  affections  with  which  ovarian 
tumors  are  likely  to  be  confounded,  and  to  describe  briefly  the  various 
operative  procedures  which  are  employed  in  their  treatm.ent.' 

Diagnosis. — Fecal  Accumulations  in  the  caecum  or  other  parts  of  the 
large  intestine  have  been  mistaken  for  ovarian  tumors ;  the  diagnosis  mav 
commonly  be  made  by  digital  examination  per  vaginam,  the  fecal  tumor 
imparting  a  characteristic  doughy  sensation  to  the  touch. 

Pregnancy ,  either  normal  or  extra-uterine,  is  usually  attended  with  such 
obvious  symptoms  as  to  prevent  the  possibility  of  mistake,  and  in  any  case 
of  doubt,  a  brief  delay  will  serve  to  clear  up  the  diagnosis. 

Fihro-muscular  Tumors  of  the  Uterus  can  usually  be  distinguished  from 
ovarian  growths,  by  observing  that  in  cases  of  the  former  there  is  com- 
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Sims's  uterine  probe,  smaUest  size. 


monly  uterine  hemorrhage  and  leucorrhoea ;  the  uterine  sound  or  probe 
enters  further  than  in  the  normal  state  ;  the  tumor,  which  is  often  multiple, 
is  usually  hard,  and  by  vaginal  exploration  is  found  to  be  irregular  in  out- 
line and  continuous  with  the  uterus ;  and,  finally,  if  the  uterus  be  moved 
by  means  of  the  sound,  the  tumor  moves  with  "it.    On  the  other  hand,  in 

1  In  the  following  pages  I  have  drawn  freely  from  Prof.  T.  Gaillard  Thomas's  ex- 
cellent  "Practical  Treatise  on  tlie  Diseases  of  Women." 
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a  case  of  ovarian  tumor,  there  is  neither  menorrhagia  nor  leucorrhoea;  the 
uterine  sound  enters  only  to  the  normal  distance;  the  tumor,  which  is 
usually  solitary,  often  fluctuates,  and  is  smooth  and  not  continuous  with 
the  uterus;  and,  finally,  the  uterus  can  be  moved  without  the  tumor  moving 
with  it.  It  is  to  be  noted,  with  regard  to  the  last  diagnostic  point,  that  it 
is  the  uterus  and  not  the  tumor  which  must  be  movable  ;  for  the  upper 
part  of  a  solid  uterine  growth  may  be  movable,  while  its  base  is  so  tightly 
wedged  in  the  superior  strait  of  the  pelvis  that  no  motion  can  be  commu- 
nicated to  the  mass  through  the  uterine  sound. 

Ascites  can  commonly  be  distinguished  by  the  character  of  the  tumefac- 
tion, which  in  abdominal  dropsy  is  uniform,  but  in  ovarian  disease  is  local- 
ized at  first  to  one  or  other  iliac  fossa ;  by  the  flattening  of  the  abdomen, 
in  the  recumbent  posture,  owing  to  the  ascitic  fluid  gravitating  to  the  sides 
of  the  peritoneal  cavity;  by  the  change  in  the  line  of  dulness  upon  vari- 
ation in  the  patient's  position  ;  by  the  resonance  anteriorly  when  the  patient 
lies  on  her  back,  owing  to  the  intestines  floating  upward ;  by  the  promi- 
nence of  the  recto-vesical  pouch,  in  which  fluctuation  can  be  detected  by 
the  finger  introduced  into  the  vagina ;  by  the  presence  of  a  distinct  wave 
when  the  patient  rolls  in  bed  ;  and  by  the  coexistence  of  signs  of  disease  of 
the  heart,  liver,  or  kidney,  the  skin  being  often  harsh  and  jaundiced,  and 
the  feet  (Edematous  at  an  early  period  of  the  aff"ection.  In  dropsy  from 
disease  of  the  ovary,  on  the  other  hand,  beside  the  local  character  of  the 
swelling  in  the  early  stages,  it  is  found  that,  owing  to  the  fact  of  the  fluid 
being  contained  in  a  tense  cyst,  there  is  no  flattening  of  the  abdomen  nor 
anterior  resonance  in  the  supine  posture ;  little  or  no  variation  in  the  line 
of  dulness ;  no  prominence  of  Douglas's  cul-de-sac ;  no  abdominal  wave 
when  the  patient  rolls  in  bed ;  and  no  evidence  (except  by  a  coincidence) 
of  disease  of  other  viscera.  Finally,  in  a  doubtful  case,  the  diagnosis  may 
be  made  by  examining  the  fluid  withdrawn  by  tapping,  which,  if  the  dis- 
ease be  ovarian,  Avill  probably  be  found  to  contain  altered  blood-cells,  epi- 
thelial scales,  masses  of  granular  matter,  oil  globules,  and  crystals  of  cho- 
lestearine.  Hughes-Bennett,  and,  more  recently.  Dr.  Drysdale,  of  this 
city,  have  described  cell-forms  which  they  believe  to  be  peculiar  to  ovarian 
fluids,  but  their  views  have  not  been  universally  accepted  by  pathologists. 
Foulis  and  Knowsley  Thornton  have  described  certain  groups  of  cells  as 
being  peculiar  to  the  fluid  from  malignant  growths  of  the  ovary  or  perito- 
neum. According  to  Spiegelberg,  if  the  ovarian  fluid  be  of  a  low  density 
and  of  a  serous  character,  the  cyst-wall  has  ceased  to  grow  actively,  and 
simple  tapping  may  be  advantageously  substituted  for  ovariotomy. 

Cystic  Disease  of  the  Broad  Ligament  so  closely  resembles  that  of  the 
ovary,  that  a  diagnosis  is  frequently  impossible,  though  if  the  fluid  removed 
by  tapping  were  found  to  be  non-albuminous  and  like  that  of  ascites,  there 
would  be  strong  reason  for  believing  that  the  ovary  was  not  implicated. 

The  fluid  from  Fihro-cystic  Tumors  of  the  Uterus  is,  according  to  Atlee 
and  other  authorities,  remarkably  free  from  morphological  elements,  while 
it  coagulates  spontaneously  and  completely.  Drysdale  describes  a  peculiar 
cell  which  he  believes  to  be  characteristic  of  this  form  of  tumor. 

Other  abnormal  conditions  may  be  occasionally  mistaken  for  ovarian 
tumors,  such  as  hydatids,  uterine  distention  from  retention  of  the  men- 
strual secretion,  accumulation  of  fat  in  the  omentum  or  abdominal  walls, 
partial  contractions  of  the  recti  muscles,  hydronephrosis,  and  cysts  of  the 
kidney  or  spleen. 

Though  the  diagnosis  of  ovarian  tumors  can,  in  most  instances,  be  made 
with  tolerable  certainty,  by  careful  and  repeated  examination,  yet  cases  oc- 
casionally occur  which  completely  baffle  the  most  cautious  observer,  and  it 
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has  repeatedly  happened  that  the  operation  of  ovariotomy  has  been  under- 
taken in  cases  in  which  no  ovarian  tumor  could  be  found,  the  morbid 
growth  being  perhaps  conneccted  with  the  uterus,  kidney,  spleen,  or  omen- 
tum ;  or  more  rarely  there  being  no  tumor  at  all  (see  Phantom  Tumor,  p. 
512).  The  difficulty,  and  in  some  cases  impossibility,  of  making  a  correct 
diagnosis,  is  one  of  the  strongest  arguments  against  the  propriety  of  ovari- 
otomy ;  and  yet  the  operation  should  not  on  this  account  be  considered  un- 
justifiable, any  more  than  should  the  ligation  of  arteries  for  aneurism,  on  the 
ground  that  deligation  has  been  occasionally  performed  when  no  aneurism 
existed. 

Treatment  Solid  tumors  of  the  ovary  do  not,  as  a  rule,  call  for  opera- 
tive interference,  and  the  same  may  be  said  of  those  tumors  which  contain 
both  solid  and  fluid  elements,  with  the  exception  of  the  fibro-cystic  tumor, 
or  cystic  sarcoma,  which  occasionally  may  properly  be  removed  by  ovari- 
otomy. Hence  the  remarks  which  follow  are  to  be  understood  as  applying 
to  the  treatment  of  cysts  of  the  ovary,  which  are  of  much  commoner  occur- 
rence than  the  other  forms  of  tumor.  The  question  whether  or  not  a  tumor 
of  the  ovary  be  cystic,  can  usually  though  not  invariably  be  decided  by 
noting  the  presence  or  absence  of  fluctuation,  upon  external,  and  especially 
upon  vaginal,  palpation.  In  any  case  of  doubt,  an  exploratory  puncture 
with  a  small  trocar  should  be  resorted  to.  There  may  be  a  single  cyst,  or 
the  tumor  may  be  miiUilocular ;  in  the  latter  case  the  secondary  cysts  may 
sometimes  be  recognized  by  palpation,  and  the  contained  fluid  is  usually 
darker  and  more  viscid  than  that  of  a  cyst  which  is  unilocular;  single  cysts, 
moreover,  rai'ely  attain  a  very  large  size;  the  distinction  is  of  importance 
as  regards  the  prognosis  of  the  case,  single  cysts  being  occasionally  curable 
by  milder  measures  than  ovariotomy,  and  offering  a  better  prospect  of  re- 
covery after  that  operation,  than  multilocular  growths.  Another  point 
which  is  usually  considered  of  great  importance  as  regards  the  prognosis 
of  ovariotomy,  is  the  presence  or  absence  of  adhesions ;  these  may  some- 
times be  detected  by  careful  palpation  and  auscultation,  but,  on  the  other 
hand,  may  exist  without  giving  any  evidence  of  their  presence  ;  it  is  pro- 
bable, however,  that,  as  remai'ked  by  Spencer  Wells,  the  prognosis  after 
operation  is  more  influenced  by  the  age  and  general  condition  of  the  patient 
than  by  the  size  and  condition  of  the  tumor.  According  to  this  writer,  the 
prognosis  is  more  favorable  in  patients  under  twenty  or  over  sixty  5^ears 
of  age,  than  in  those  at  an  intermediate  period  of  life.  The  existence  of 
pelvic  adhesions  is  more  to  be  dreaded  than  that  of  adhesions  to  the  omen- 
tum or  abdominal  parietes.  The  occurrence  of  suppuration  in  an  ovarian 
cyst  is,  according  to  T.  Keith,  an  indication  for  immediate  ovariotomy,  and 
this  surgeon  reports  twelve  cases  operated  on  under  these  circumstances 
with  ten  recoveries. 

The  surgical  procedures  resorted  to  in  the  treatment  of  ovarian  cysts,  are 
tapping,  drainage,  incision,  partial  excision,  injection  of  iodine,  galvano- 
puncture,  and  ovariotomy. 

1.  Tapping,  the  mode  of  performing  which  has  already  been  described, 
is  chiefly  resorted  to  as  an  aid  to  diagnosis,  or  with  a  view  to  palliation 
rather  than  to  radical  cure.  It  has  been  conclusively  shown  by  Spencer 
Wells,  whose  experience  in  cases  of  ovarian  disease  is  probably  greater  than 
that  of  any  other  living  surgeon,  that  the  prospect  of  recovery  after  ovari- 
otomy is  not  lessened  by  the  fact  of  the  patient  having  been  previoush^ 
tapped  once  or  oftener  ;  and  hence  there  need  be  no  hesitation  in  employing 
this  simple  operation,  either  to  assist  the  diagnosis  in  a  doubtful  case,  or  as 
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a  means  of  affording  temporary  relief  before  resorting  to  graver  measures. 
Special  care  must  be  talcen  to  prevent  the  escape  of  the  cystic  contents  into 
the  peritoneal  cavity  (an  occurrence  which  might  be  followed  by  perito- 
nitis), by  using  Thomson's  "siphon-trocar,"  an  aspirator,  or  some  similar 


Fig.  502. 


Siplion-ti  Of  ar. 


instrument.  Though  in  the  large  majority  of  instances  tapping  acts  onlv 
as  a  palliative,  it  has  occasionally  been  followed  by  permanent  recovery'; 
an  additional  argument  in  favor  of  the  practice  which  has  been  recom- 
mended. According  to  Spiegelberg,  this  result  is  most  apt  to  follow  when 
the  ovarian  fluid  is  of  low  density  and  of  a  serous  character.  Tapping 
through  the  vagina  or  rectum  is  occasionally  preferred  to  the  ordinarv 
operation  through  the  abdominal  parietes. 

2.  Drainage  is  effected  by  enlarging  the  puncture  made  in  pai'ietal  or 
vaginal  paracentesis,  and  introducing  a  tube  which  is  fixed  so  as  to  allow 
the  escape  of  fluid,  and,  if  necessary,  the  washing  out  of  the  cyst  with 
simple  or  medicated  injections.  This  mode  of  treatment  is  chiefly  adapted 
to  cases  of  unilocular  cyst,  in  which  ovariotomy  is  contra-indicated  by  the 
extent  of  adhesions.  A  more  frequent  resort  to  this  method  has  lately 
been  ably  advocated  by  Dr.  Stimson,  of  New  York. 

3.  Incision  consists  in  laying  open  the  tumor  through  the  abdominal 
wall  or  vagina;  this  plan,  which  may  be  considered  a  modification  of  that 
last  mentioned,  is  best  adapted  for  the  treatment  of  firmly  adherent  multi- 
locular  cysts,  which  do  not  admit  of  ovariotomy  on  the  one  hand,  nor  of 
simple  drainage  on  the  other.  Bernutz  advises  incision  as  preferable  to 
ovariotomy  in  cases  of  suppurating  dermoid  cyst. 

4.  Partial  Excision  consists  in  cutting  away  a  small  portion  of  the 
anterior  wall  of  the  cyst,  and  allowing  the  contents  to  escape  into  the 
peritoneal  cavity ;  this  mode  of  treatment  is  more  applicable  to  cases  of 
cystic  disease  of  the  broad  ligament  than  to  those  in  which  the  ovary  is 
involved  (see  p.  911). 

5.  Injection  of  Iodine  for  the  cure  of  ovarian  cysts,  appears  to  have 
been  first  successfully  employed  by  Dr.  Alison,  of  Indiana,  in  1846,  but 
was  not  brought  prominently  before  the  profession  until  some  years  after- 
wards, through  the  writings  of  Boinet  and  other  European  surgeons. 
The  formula  recommended  by  Boinet  is  100  parts  each  of  tincture  of  iodine 
and  water,  with  4  parts  of  iodide  of  potassium.  The  operation  consists  in 
introducing  through  the  canula  (after  tapping)  a  flexible  catheter,  by  means 
of  which  from  four  to  ten  ounces  of  the  solution  are  injected,  the  liquid 
being  withdrawn  again  after  ten  or  fifteen  minutes;  the  catheter  is  retained 
as  long  as  may  be  thought  necessary,  the  injections,  the  strength  of  which 
is  gradually  increased,  being  occasionally  i-epeated.  This  mode  of  treat- 
nient  should,  according  to  Peaslee,  be  reserved  for  cases  of  unilocular  cyst, 
with  clear,  serous  contents,  in  which  simple  tapping  has  been  previously 
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employed  at  least  once;  b}^  so  limiting  its  application,  Dr.  Peaslee  believes 
that  the  mortality  of  the  operation  would  be  reduced  to  one  in  ten,  and  the 
proportion  of  cures  increased  to  one  in  three. 

6.  Galvano-puncture  is  recommended  by  Semeleder,  who  reports 
three  recoveries  by  this  mode  of  treatment. 

7.  Ovariotomy,  or  the  formal  extirpation  of  a  diseased  ovary,  was 
suggested  by  Wm.  Hunter  and  recommended  by  John  Bell;  but  the  first 
surgeon  who  actually  resorted  to  the  operation  was  McDowell,  of  Kentucky, 
who  performed  the  first  ovariotomy  in  the  year  1809.  This  case  was  suc- 
cessful, the  patient  surviving  thirty-two  years.  McDowell  repeated  the 
operation  about  a  dozen  times,  with  varying  success,  and  his  example  was 
followed  by  a  few  surgeons  at  home  and  abroad,  but  for  many  years  the 
feeling  of  the  profession  at  large  was  that  ovariotomy  was  an  unjustifiable 
procedure,  and  it  is  Avithin  a  comparatively  short  period  only  that  this 
operation  has  been  generally  accepted  as  a  legitimate  resource  of  surgery. 
Among  those  who  have  acquired  most  distinction  as  ovariotomists  may 
be  particularly  mentioned  Bird,  Clay,  Baker  Brown,  Tyler  Smith,  Wells, 
Thornton,  Tait,  Bantock,  and  Keith,  among  British  surgeons;  W.  L.  and 
J.  L.  Atlee,  Kimball,  Dunlap,  Peaslee,  Thomas,  and  Goodell,  in  our  own 
country,  and  Koeberle,  in  France. 

The  operation  is  not  usually  very  difficult,  but  is  always  one  of  consider- 
able gravity,  the  mortality  in  the  hands  even  of  skilful  ovariotomists 
averaging  from  about  14  to  25  per  cent.^  This  is  in  itself  no  valid  objec- 
tion to  the  operation,  for  the  death-rate  is  less  than  that  of  many  other 
operations  which  are  universally  recognized  as  legitimate;  but  it  is  surely 
sufficient  to  render  the  surgeon  very  cautious  in  his  prognosis,  and  to  in- 
duce him  to  neglect  no  means  of  satisfving  himself  both  as  to  the  accuracy 
of  his  diagnosis,  and  as  to  the  applicability  of  the  operation  to  the  particu- 
lar case  with  which  he  has  to  deal.  As  Sir  Spencer  Wells  justly  remarks, 
"it  is  seldom  that  a  surgeon  is  called  upon  to  perform  ovariotomy  in  order 
to  save  a  patient  from  imminent  death.  .  .  .  There  is  generally  as 
much  time  for  discussion  as  in  the  parallel  case  of  lithotomy  in  the  male 
adult.  And  in  both  cases,  the  responsibility  of  operating,  with  the  full 
knowledge  that  if  the  patient  be  not  saved  by  the  operation  he  or  she  is 
killed  by  it,  must  be  fairly  faced."  This  responsibility,  moreover,  is  one 
which  the  surgeon  has  no  right  to  throw  upon  the  patient;  every  woman 
knows  that,  after  an  operation  like  ovariotomy,  she  may  die  or  she  may 
get  well,  and  it  is  to  the  superior  knowledge  and  Avide  experience  of  the 
surgeon  that  she  looks  for  advice  as  to  whether  the  operation  is  or  is  not 
desirable  in  her  particular  case.  The  ultimate  decision  in  this,  as  in  every 
other  case,  must  of  course  rest  with  the  patient,  but  the  surgeon  should 
honestly  and  plainly  express  his  opinion,  whether  it  be  favorable  or  un- 
favorable ;  and  if,  after  a  full  and  careful  consideration  of  all  the  circum- 
stances of  the  case,  he  is  brought  to  the  conclusion  that  the  operation  is, 
upon  the  whole,  not  advisable,  he  should,  in  my  judgment,  simply  decline 
to  operate. 

The  Operation  of  Ovariotomy  may  be  performed  as  follows:  The 
patient's  bowels  should  have  been  emptied  by  the  administration  of  a  dose 
of  castor  oil  a  day  or  two  previoush^  and  by  means  of  an  enema  on  the 
morning  appointed  for  the  operation.  The  temperature  of  the  room  should 
be  at  least  10°  Fahr.,  and  the  table  well  covered  with  blankets;  the  patient 

1  Sir  Spencer  Wells  has  published  records  of  1000  cases,  of  which  231  proved  fatal. 
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should  be  thoroughly  anaesthetized,  and  at  the  last  moment  the  contents 
of  the  bladder  should  be  evacuated  by  means  of  the  catheter. 

The  first  incision  is  made  to  correspond  as  nearly  as  possible  to  the 
position  of  the  linea  alba,  and  may  reach  from  about  an  inch  or  an  inch  and 
a  half  below  the  umbilicus  to  within  two  inches  of  the  pubes,  though,  in 
many  instances,  a  smaller  wound  may  be  sufficient.  Wells's  statistics, 
however,  go  to  show  that,  provided  that  the  incision  does  not  extend  above 
the  umbilicus,  its  exact  length  in  inches  does  not  aft'cct  the  result  of  the 
operation.  The  dissection  is  cautiously  continued  until  the  peritoneum  is 
reached,  when,  all  hemorrhage  having  been  checked,  this  membrane  is 
opened  by  picking  it  up  with  forceps,  making  a  small  cut,  and  then  intro- 
ducing the  left  forefinger,  upon  which  as  a  director  the  wound  is  enlarged 
to  the  full  extent  of  the  external  incision.  A  small  quantity  of  serum  now 
usually  makes  its  escape,  when  the  cyst  wall  probably  presents  itself  im- 
mediately below  the  wound ;  should  a  fold  of  omentum  or  a  loop  of  intes- 
tine intervene,  these  should  be  carefully  lifted  otf  and  put  to  one  side. 

The  surgeon  then  proceeds  to  investigate  the  extent  of  adhesions,  if  there 
be  any,  by  introducing  first  two  or  three  fingers  dipped  in  lukewarm 
"artificial  serum,"  then  a  curved  steel  sound  dipped  in  the  same,  so  as  to 
sweep  around  the  base  of  the  tumor,  and  finally,  if  necessary,  the  whole 
hand.  The  "artificial  serum,"  the  use  of  which  was  suggested  by  Dr. 
Peaslee,  consists  of  half  an  ounce  of  table-salt,  six  drachms  of  white  of  egg, 
and  two  quarts  of  water.  If  the  adhesions  be  extensive, or  if  the  tumor 
be  now  ascertained  to  be  chiefly  or  entirely  solid,  it  may  be  necessary  to 
carry  the  incision  above  the  umbilicus — this  being  done  by  a  curve  to  the 
left  side,  so  as  to  avoid  wounding  the  round  ligament  of  the  liver.  Should 
the  adhesions  be  found  so  firm  and  extensive  as  to  forbid  the  hope  of  re- 
moving the  tumor,  the  surgeon  may  attempt  the  treatment  by  drainage, 
incision,  partial  excision,  or  injection  of  iodine,  according  to  the  character 
of  the  cyst — whether  single  or  multilocular — and  the  nature  of  its  contents, 
which  may  be  ascertained  by  making  an  exploratory  puncture  with  a  small 
trocar.  (See  pp.  911,  912.)  If  the  adhesions  be  less  firm  and  extensive, 
those  which  are  accessible  may  be  carefully  separated  by  the  fingers,  thus 
completing  what  may  be  called  the  second  stage  of  the  operation. 

The  third  stage  consists  in  turning  the  patient  on  her  side,  and  then 
lessening  the  size  of  the  tumor  by  tapping  the  cyst,  or  the  principal  cysts, 
if  there  be  more  than  one — good  instruments  for  the  purpose  being  the 
winged  trocar  and  canula  of  Sir  Spencer  Wells,  or  the  ingenious  hollow  tro- 
cars devised  by  Dr.  Mears  and  Dr.  Hodge,  of  this  city,  and  Dr.  Fitch,  of 
New  Brunswick  (Fig  503).    The  fluid  may  be  conveyed  away  through  a 


Fig.  503. 


Fitch's  trocar  and  canula. 


flexible  tube,  while  the  cyst-wall  is  held  forwards  with  vulsellum  forceps, 
and  compression  of  the  abdomen  kept  up  by  the  hands  of  an  assistant. 
The  sac  having  been  sufficiently  reduced  in  size,  is  now  gently  drawn  out 

'  Stimsort  advises  that  the  cyst  should  be  fixed  in  the  abdominal  wound,  and  opened, 
the  operator's  hand  being  then  passed  into  the  interior  to  explore  and  search  for  ad- 
hesions from  within. 
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through  the  external  wound,  any  remaiuino-  adhesions  being  severed  by 
the  hand,  by  a  small  cautery  iron  (or  the  galvanic  cautery),  by  an  ecraseur, 
or  by  scissors,  according  to  the  peculiar  circumstances  of  the  case.  If  any 
hemorrhage  occur,  it  )nay  be  controlled  by  torsion,  by  styptics,  by  the 
cautery,  or  by  the  ligature ;  in  the  latter  case  silver  wire  may  be  used,  or, 
which  is  found  to  answer  equally  well,  the  antiseptic  ligature  of  Prof. 
Lister.  If  the  adhesions  be  inseparable,  it  may  be  necessary  to  leave  a 
portion  of  the  cyst-wall,  which  J.  L.  Atlee  advises  should  then  be  secured 
with  the  clamp,  the  abdominal  wound  being  carefully  closed  below  the 
instrument. 

The  next  step  is  to  secure  the  pedicle  of  the  tumor,  so  as  to  prevent 
hemorrhage.  This  may  be  done  by  means  of  the  ligature  or  the  clamp ; 
by  dividing  the  pedicle  with  the  ecraseur  or  the  actual  cautery;  by  apply- 
ing torsion  to  each  individual  vessel  as  it  is  cut  across;  or  by  enucleating^ 
the  tumor  in  the  ingenious  way  recommended  by  Miner,  of  Buffalo,  so  as 
to  avoid  hemorrhage  by  tearing  across  the  vessels  at  their  peripheral  ter- 
minations. If  sufficiently  long,  the  pedicle  may  be  fixed  between  the  lips 
of  the  Avound,  but  most  operators  of  the  present  day  prefer,  I  think,  that 
it  should  be  returned  into  the  abdominal  cavity ;  or  it  may  be  "pocketed" 
in  the  deeper  part  of  the  incision  (as  suggested  by  Storer,  of  Boston),  the 
external  wound  being  accurately  closed  above  it.  When  the  stump  is  to 
be  fixed  in  the  external  wound,  the  use  of  the  clamp  !s  probably  the  best 
method  of  securing  the  pedicle.    Several  varieties  of  clamp  have  been  em- 


FiG.  504. 


Atlee's  clamp. 


ployed,  those  devised  by  Wells,  Koeberle,  Atlee,  and  Dawson  being  per- 
haps the  best.  When  it  is  thought  better  to  return  the  stump  to  the 
abdominal  cavity,  a  different  plan  must  be  adopted ;  here  the  surgeon  may 
choose  between  slow  division  of  the  pedicle  and  the  application  of  torsioii 
to  each  separate  vessel,  the  use  of  the  actual  cautery,  and  the  employment 
of  the  ligature.  Torsion  has  not  been  resorted  to  sufficiently  often  to  allow 
a  positive  opinion  as  to  its  merits.  If  the  ligature  be  employed,  the  pedicle 
is  transfixed  and  tied  in  two  parts,  when  the  ends  may  be"^brought  out  at 
the  lower  end  of  the  wound  (Clay's  method),  or,  which  is  better,  may  be 

'  Miner's  method  of  enucleation  has  also  been  applied  to  uterine  tumors  by  Spiegel- 
berg,  and  by  Moore,  of  Rochester  ;  tlie  former  surgeon,  after  enucleation,  closes  the 
peritoneum  over  the  uterus  by  the  introduction  of  sutures,  while  the  latter  brings  the 
pedicle  out  and  fixes  it  in  the  abdominalwound  in  the  ordinary  way. 
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cut  short  and  dropped  into  the  peritoneal  cavity,  as  advised  by  Tyler 
Smith  and  Peaslee;  if  the  short  cut  ligature  be  used,  it  may  be  of  silver 
wire,  as  advised  by  Sims,  or  rendered  antiseptic  in  the  way  recomniended 
by  Prof.  Lister.  Hayes,  of  Dublin,  recommends  the  use  of  a  catgut  liga- 
ture applied  subperitoneally,  so  as  to  close  the  vessels  without  endangori"ng 
the  vitality  of  the  stump.  If  the  cautery  be  used  (as  was  done  by  Baker 
Brown),  the  surrounding  parts  may  be  protected  by  the  use  of  the  clamp- 
shield  devised  by  Prof.  Storer. 

The  pedicle  being  secured,  and  the  tumor  removed,  the  surgeon  examines 
the  other  ovary  (excising  it  also,  if  it  be  diseased),  and  then,  having  cleansed 
the  peritoneum  by  careful  sponging,  closes  the  wound  with  large  harelip 
pins,  or  with  deep  and  superficial  sutures,  and  applies  water-dressing  or 
oiled  lint,  supporting  the  whole  abdomen  with  a  broad  flannel  bandage. 
The  sutures  should  be  made  of  silver  or  flexible  iron  wire,  and  the  deep  set 
should  pass  through  the  whole  thickness  of  the  abdominal  wall,  including 
the  peritoneum.  Sims  recommends  that,  unless  the  antiseptic  method  be 
used,  a  puncture  should  be  made  from  the  vagina,  through  the  recto-uterine 
fold  of  the  peritoneum  (Douglas's  cul-de-sac),  and  a  drainage  tube  intro- 
duced; or,  if  enucleation  have  been  practised,  two  drainage  tubes — one  into 
the  cavity  of  the  pelvis,  and  one  between  the  folds  of  the  pedicle  ;^  these 
drainage  tubes  may,  if  thought  proper,  be  brought  out  at  the  lower  part  of 
the  abdominal  wound,  so  as  to  facilitate  the  use  of  disinfecting  injections,  if 
these  should  become  necessary.  Sims's  plan  has  been  successfully  followed 
by  other  surgeons,  including  Hahn  and  Spiegelberg,  but  it  is  thought  unad- 
visable  by  Spencer  Wells,  who  reserves  puncture  and  drainage  for  excep- 
tional cases.  Most  modern  ovariotomists  attach  great  importance  to  the 
observance  of  all  the  antiseptic  precautions  insisted  upon  by  Prof.  Lister ; 
but  others,  including  such  successful  operatoi's  as  Keith  and  Lawson  Tait, 
the  latter  of  whom  has  reported  112  consecutive  operations  without  a 
single  death,  prefer  to  dispense  with  the  spray  and  other  Listerian  precau- 
tions, and  rely  exclusively  upon  care  and  cleanliness  in  their  cases. 

The  after-treatment  consists  in  adopting  means  to  prevent  the  occur- 
rence of  peritonitis,  which  is  the  cause  of  death  in  about  one-fourth  of  the 
fatal  cases.  The  patient  should  be  kept  perfectly  quiet  and  tranquil,  and 
fed  upon  liquid  diet  for  ten  days  or  a  fortnight  after  the  operation.  A 
Sims's  catheter  should  be  retained  in  the  bladder  during  the  first  four  or 


Fig.  505. 


Sims's  sigmoid  catheter. 


five  days,  and  the  bowels  locked  up  by  the  moderate  use  of  opium  for  about 
two  weeks.  If  there  be  much  tympanitic  distention,  a  simple  enema  may 
be  given  on  the  eighth  or  ninth  day.  The  chief  sources  of  danger,  beside 
shock  and  nervous  prostration,  are  secondary  hemorrhage,  peritonitis,  and 
septic  poisoning  ;  the  latter  is,  indeed,  according  to  Sims,  the  principal 
cause  of  death  after  the  operation.  Hemorrhage  must  be  arrested  by 
exposing  or  opening  the  wound,  and  securing  the  bleeding  vessel  in  the 
pedicle,  and  peritonitis  is  to  be  treated  in  the  way  described  in  previous 
chapters.    Koeberle  applies  an  ice-bag  on  either  side  of  the  incision,  as  a 

1  Dr.  A.  Dunlap,  of  Ohio,  recointneiicls  that  the  pedicle  itself  should  be  inverted 
through  the  vagina. 
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prophylactic  against  both  of  these  complications.  Wells  and  Thornton 
apply  cold  to  the  head  by  Petigand's  coil,  as  a  means  of  reducing-  the  tem- 
perature of  the  body.  Bozeman  lays  great  stress  upon  the  administration 
of  quinia  and  opium,  in  large  doses,  by  the  rectum.  Should  symptoms  of 
septic  poisoning  supervene,  the  lower  part  of  the  incision  should  be  opened 
sufficiently  to  allow  the  introduction  of  an  elastic  catheter,  through  which 
disinfectant  solutions  may  be  injected  and  the  peritoneal  cavity  washed 
out,  as  recommended  by  Dr.  Peaslee.  This  surgeon  reports  several  suc- 
cessful cases,  in  one  of  which  no  less  than  1S5  injections  were  made  in 
the  course  of  78  days.  The  best  disinfectants  for  the  purpose  are  prob- 
ably the  liq.  sod»  chlorinatis  and  carbolic  acid,  either  being,  of  course, 
very  much  diluted.  Quinia  should,  at  the  same  time,  be  freely  given  in- 
ternally. The  sutures  may  be  removed,  a  few  at  a  time,  from  the  fifth  to 
the  tenth  day. 

Vaginal  Ovariotomy,  or  the  removal  of  an  ovarian  tumor  through 
the  posterior  wall  of  the  vagina,  an  operation  which  has  been  practised  by 
Thomas,  Wing,  Davis,  Gilmore,  and  Goodell,  may  occasionally  be  pi-eferred 
to  the  ordinary  operation,  but  is  manifestly  suited  only  to  cases  in  which 
the  tumor  is  small,  and  free  from  adhesions. 

Rectal  Ovariotomy — Mr.  A.  W.  Stocks,  an  English  surgeon,  has 
recorded  a  remarkable  case,  in  which  an  ovarian  cyst  protruded  through 
the  rectum,  and  was  successfully  removed  through  an  incision  in  the  ante- 
rior wall  of  that  organ. 

Normal  Ovariotomy ;  Oophorotomy ;  Oophorectomy ;  Bat- 
tey's  Operation. — These  names  have  been  applied  to  an  operation  in- 
troduced by  Hegar,  of  Freiburg,  and  Battey,  of  Georgia,  and  since  repeated 
by  numerous  surgeons,  both  at  home  and  abroad  ;  it  consists  in  the  re- 
moval of  one  or  both  ovaries,  even  when  not  obviously  diseased,  as  a 
means  of  hastening  the  menopause,  when  that  may  seem  desirable.  The 
glands  are  removed  either  by  abdominal  section  or  through  the  posterior 
wall  of  the  vagina,  as  in  Thomas's  operation  of  vaginal  ovariotomy.  Tis- 
sier  has  analyzed  170  terminated  cases,  and  finds  that  135  patients  were 
cured,  3  improved,  7  not  benefited,  or  made  worse,  while  25  died.  Engel- 
mann  found  a  larger  proportion  of  failures,  and  121  cases,  collected  by  Dr. 
Munde,  furnished  28  deaths ;  but  there  is  reason  to  believe  that  even  these 
figures  do  not  represent  the  full  mortality.  Altogether,  the  record  seems  to 
me  not  to  justify  a  resort  to  the  operation,  unless  under  exceptional  circum- 
stances. It  is,  however,  right  to  add  that  some  writers,  such  as  Lawaon 
Tait,  who  reports  99  cases  with  only  7  deaths,  consider  the  operation  almost 
free  from  danger.  This  surgeon  has  extended  the  operation  so  as  to  remove 
with  the  ovaries  the  Fallopian  tubes. 

Double  Ovariotomy  was  first  performed  by  Dr.  J.  L.  Atlee,  of  Lan- 
caster, Pa.,  in  1843,  and  has  since  been  very  frequently  repeated.-  The 
operation  is  attended  with  but  little  greater  difficulty  and  risk  than  that  of 
removing  a  single  ovary,  but  has  the  necessary  disadvantage  of  rendering 
the  patient  sterile. 

Extirpation  of  both  Ovaries  and  of  the  Uterus  has  been  not 
unfrequently  performed,  but  with  very  unfavorable  results  (see  Chapter 
XLVIL).  In  the  light  of  past  experience,  the  operation  cannot  be  recom- 
mended, unless  under  very  exceptional  circumstances,  though  it  is,  of 
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course,  possible  that  wider  observation  may,  at  some  futui'e  time,  compel 
the  rendition  of  a  more  favorable  verdict  with  regard  to  this  operation,  as 
it  has  already  done  with  regard  to  the  simpler  procedure  of  ovariotomy. 

CESAREAN  Section,  etc. 

The  Csesarean  section  may  be  performed  with  the  hope  of  saving  the 
child  alone  (in  case  of  sudden  death  occurring  to  a  woman  far  advanced  in 
pregnancy),  or  with  the  hope  of  saving  both  mother  and  child,  in  cases  of 
extreme  deformity  of  the  pelvis,  etc.  The  operation  consists  in  opening 
the  abdominal  cavity  in  the  median  line  (as  in  ovariotomy),  incising  the 
womb,  rapturing  the  membranes,  and  extracting  with  the  least  possible 
delay  both  child  and  placenta.  Bleeding  is  then  to  be  arrested,  the  peri- 
toneal cavity  cleansed  by  sponging,  and  the  uterine  wound  and  that  of  the 
abdominal  parietes  separately  closed  with  sutures.  Some  difference  of 
opinion  prevails  as  to  whether  sutures  should  or  should  not  be  applied  to 
the  uterus  ;  if  it  be  determined  to  use  them  (as  seems  to  me  judicious),  the 
material  should  be  silver  or  iron  wire,  or  strong  silk  or  thread;  if,  on  the 
other  hand,  uterine  sutures  are  to  be  dispensed  with,  a  drainage-tube  may 
be  properly  introduced  (as  advised  by  Depaul),  one  end  coming  out  by  the 
abdominal  wound,  and  the  other  by  the  vagina.  The  after-treatment  is 
directed  to  the  prevention  of  peritonitis.  When  performed  during  the  first 
few  hours  of  labor,  the  statistics  of  the  operation  are  more  satisfactory  than 
might  be  anticipated,  28  "early"  American  cases,  collected  by  Harris,  of 
this  city,  having  resulted  in  the  preservation  of  21  mothers  and  23  children. 
The  same  writer  has  collected,  in  all,  141  cases  from  American  sources, 
giving  a  total  mortality  of  87  mothers.  Porro,  Spaeth,  Muller,  E.  Rich- 
ardson, and  others,  have  reported  successful  cases  of  Ciesarean  section  sup- 
plemented by  extirpation  of  the  uterus;  164  such  cases  tabulated  by  Harris, 
have  given  71  maternal  recoveries  with  129  children  saved.  The  Cesarean 
section  has  been  occasionally  repeated  on  the  same  patient,  in  successive 
pregnancies,  from  two  to  seven  times. 

Laparotomy  for  rupture  of  the  pregnant  uterus  is  often  spoken  of  as  a 
variety  of  Caesarean  section,  but  is.  according  to  Harris,  a  much  less  serious 
operation.  The  steps  of  the  procedure  are  the  same  as  in  the  former  case, 
except  that  the  incision  of  the  womb  is  not  required. 

Laparotomy  may  be  called  for  in  cases  of  extra-ute7-ine  j^regnancy.  The 
abdominal  cavity  having  been  opened,  the  sac  containing  the  foetus  is  care- 
fully incised,  and  the  foetus  removed.  Koeberle,  Lawson  Tait,  and  Harris, 
advise  that  the  placenta  should  be  left  in  situ,  the  peritoneal  cavity  being 
carefully  closed,  while  the  abdominal  sac  is  left  open.  The  placenta  is 
ultimately  discharged  piece-meal,  when  the  sac,  which  must  be  frequently 
washed  out  by  syringing,  gradually  becomes  obliterated. 

Laparo-elytrotomy,  or  opening  the  vagina  through  the  abdominal  wall, 
above  Poupart's  ligament  (an  operation  devised  by  Ritgen,  Physick,  and 
Baudelocque),  is  recommended  by  Thomas  and  Skene,  as  a  substitute  for 
Csesarean  section.  Eleven  cases,  collected  by  Kinkead,  of  Galway,  resulted 
in  four  recoveries  and  seven  deaths.  Another  successful  case  has  since  been 
reported  by  Dr.  W.  R.  Gillette. 

Operations  on  the  Kidneys. 

Nephrotomy  for  Renal  Calculus  ;  Nephro-lithotomy. — Cal- 
culous concretions  have  been  not  unfrequently  extracted  from  the  kidney 
or  ureter,  in  cases  in  which  the  existence  of  an  abscess  or  urinary  fistula 


920 


DISEASES   OF  THE   ABDOMINAL  OKGANS. 


has  served  as  an  indication  for  the  proceeding-,'  but  the  first  formal  neph- 
rotomy for  the  removal  of  renal  calculus  a])pears  to  have  been  performed  by 
an  Italian  surgeon,  named  Marchetti,  in  the  latter  part  of  the  seventeenth 
century.  Several  concretions  were  extracted,  and  the  patient  recovered 
with  a  renal  fistula.  The  revival  of  this  operation  is  owing  to  its  advocacy 
by  Mr.  Thomas  Smith  (in  a  paper  in  the  Aledico-Chirurgical  Transac- 
tions, vol.  lii.),  Avho  recommends  a  longitudinal  incision  along  the  outer 
border  of  the  erector  spinae  muscle,  extending  downwards  four  inches  from 
the  lower  margin  of  the  last  rib.  The  incision  is  cautiously  deepened  until 
the  finger  can  be  placed  upon  the  hilus  of  the  kidney,  when,  if  thought 
proper,  this  organ  can  be  laid  open.  This  operation  does  not  involve  the 
peritoneal  cavity,  so  that  there  is  little  risk  of  peritonitis,  while  urinary 
infiltration  is  prevented  by  the  depending  position  of  the  wound.  The 
objections  to  the  procedure'are  the  difficulties  of  deciding  (1)  whether  renal 
calculus  exists  at  all.  (2)  which  kidney  is  aff"ected,  and  (3)  whether  the 
calculus  be  not  so  adherent  as  to  render  its  extraction  impossible.  The 
operation  appears  to  have  been  performed  in  50  cases,  10  times  without  find- 
ing any  stone,  and  14  times  with  a  fatal  result,  while  the  issue  in  4  cases 
has  not  been  ascertained,  leaving  only  22  successes.  The  mortality  of  the 
operation  is  thus  over  30  per  cent.,  aiid  the  failures,  apart  from  the  deaths, 
form  nearly  22  per  cent.,  of  determined  cases. 


Gases  of  Nephro-lith.otomy. 


No. 

Operator. 

Result. 

No. 

Operator. 

Result. 

1 

Anderson, 

Recovered.^ 

26 

Hill, 

Recovered. 

2 

Annandale, 

No  calculus  found. 

27 

Id. 

.3 

Id. 

28 

Howse, 

Undetermined. 

4 

Baker, 

Died. 

29 

Id. 

Recovered. 

5 

Barbour, 

No  calculus  found. 

30 

Jones, 

Died. 

6 

Bardenheuer, 

Undetermined.  ^ 

31 

Lente, 

No  calculus  found. 

7 

Barker, 

Died. 

32 

Lucas, 

8 

Beck, 

Recovered. 

33 

Marchetti, 

Recovered. 

9 

Id. 

34 

May, 

Died. 

10 

Butlin, 

35 

Id. 

Recovered. 

11 

Callender, 

Died. 

36 

Morris, 

12 

Chiene, 

Recovered. 

37 

Id. 

13 

Clark, 

38 

Mynter, 

Died. 

14 

Couper, 

Died. 

39 

Fatei'son, 

Undetermined. 

15 

Culling  worth, 

40 

Pepper, 

Died. 

16 

Dawson, 

41 

Richet, 

17 

Duncan, 

42 

Rouse, 

Recovered. 

18 

Id. 

No  calculus  found. 

43 

Seymour, 
Symouds, 
Thornton, 

19 

Durham, 

44 

20 

Elder, 

Recovered. 

45 

(( 

21 

Grodlee, 

46 

Id. 

22 

Golding-Bird, 

No  calculus  found. 

47 

Id. 

No  calculus  found. 

23 

Gunn, 

48 

Id. 

Undetermined. 

24 

Haward, 

Recovered. 

49 

Tiflany' 

Recovered. 

25 

Id. 

Died." 

50 

Died. 

1  As  in  the  case  of  the  late  Mr.  Startin,  a  well-known  English  surgeon,  and  in  cases 
recently  recorded  by  Petersen,  Ingalls,  Hatch,  and  M.  H.  Richardson.  Mr.  H.  Morris 
limits  the  term  nephro-lithotomy  to  cases  in  which  an  otherwise  healthy  kidney  is 
opened  for  tlie  removal  of  a  stone. 

2  The  operator  reports  this  case  as  one  of  "  pyelo-lithotomy." 

^  The  stone  was  removed  from  the  ureter  ;  a  case  of  "  uretero-lithotomy." 
'  After  death  a  calculus  was  found  in  the  other  kidney. 
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Nephrotomy  for  Hydronephrosis  and  Pyonephrosis  Hydro- 

nephrof>is,  or  an  accumulation  of  urine  in  the  pelvis  of  the  kidney,  has  been 
treated  by  simple  aspiration,  by  tapping  and  an  attempt  to  secure  adhesions 
between  the  organ  and  the  abdominal  wall  (Wells),  by  injection  of  iodine 
(Schrotter,  Billroth),  by  free  incision  and  drainage  (preferably  by  a  lumbar 
incision),  and  by  extirpation.  Of  these  various  methods,  incision  and 
drainage,  or  nephrotomi/,  is  the  most  satisfactory,  though  aspiration  may 
properly  be  employed  first,  both  as  a  palliative  and  as  a  means  of  confirming 
the  diagnosis.  Nephrotomy  for  hydro7iephroHis  appears  to  have  been  per- 
formed about  30  times,  5  of  the  cases,  or  Ifi.V  per  cent.,  having  terminated 
fatally.  Prof.  S.  W.  Gross,  in  the  American  Journal  of  the  Medical  Sci- 
ences, for  July,  1885,  enumerates  25  cases,  to  which  may  be  added  others 
attributed  to  Nicaise,  Rokitansky  (two  cases),  Thomas,  and  Waille. 
Nicaise's  patient  died,  but  the  other  four  recovered.  Pyonephrosis,  or  sup- 
puration within  the  kidney  (whether  dependent  or  not  on  calculous  disease), 
may  also  properly  be  treated  by  nephrotomy,  which  should  always  be  tried 
before  resorting  to  nephrectomy.  To  the  12  cases  of  nephrotomy  for  pyo- 
nephrosis referred  to  by  Prof.  Gross,  I  would  add  13,  attributed  to  Abbe, 
Ancrum,  Davies-Colley  (two  cases),  Gaston,  Heath  (of  Manchester), 
Heustis,  Jessop,  Knaggs,  Weir,  Wheaton,  and  Whitehead  (two  cases). 
I  do  not  know  the  result  in  Abbe's  case,  but  of  the  remainder,  two  proved 
fatal — Gaston's  and  one  of  Davies-Colley's.  The  whole  85  cases  give 
but  15  deaths,  a  mortality  of  11.6  per  cent. 

Extirpation  of  the  Kidney  (Nephrectomy) — First  practised 
by  Wolcott,  in  18()1,  this  operation  was  formally  undertaken  for  the  first 
time  by  Simon,  of  Heidelberg,  eight  years  afterwards,  in  a  case  of  urinary 
fistula  "following  a  wound  of  the  ureter,  inflicted  in  removing  the  uterus 
and  ovary.  The  kidney  may  be  reached  either  by  lumbar  incision  or  by 
abdominal  section,  the  former  being  the  preferable  method,  whenever  it  is 
applicable,  its  mortality,  according  to  Dr.  Gross's  figures,  being  only  37 
per  cent,  against  51  per  cent,  by  the  other  method.  Nephrectomy  by  one 
or  other  plan  has  been  performed  in  about  254  cases,  107  of  which,  or  over 
42  per  cent,  are  known  to  have  proved  fatal. 

These  results,  while  not  very  encouraging,  are  sufficiently  favorable  to 
justify  a  resort  to  the  operation  in  cases  of  incurable  disease  of  the  kidney, 
in  which  there  is  reasonable  ground  for  believing  that  the  other  kidney  is 
capable  of  discharging  its  function  in  a  normal  or  almost  normal  manner. 
In  order  to  ascertain  this  point,  Gluck  suggests  that  the  ureter  of  the  kidney 
known  to  be  diseased  should  be  first  exposed,  and  temporarily  ligated  or 
compressed,  while  the  eliminating  power  of  the  opposite  organ  is  tested  by 
the  hypodermic  injection  of  some  substance  which,  like  the  ferrocyanide  of 
potassium  or  iodide  of  sodium,  passes  rapidly  into  the  urine.  The  suuges- 
tion  is  certainly  ingenious,  but  the  proposed  test  seems  to  me  hardly  certain 
enough  to  be  implicitly  relied  upon  in  practice.  Newman  recommends 
catheterization  of  the  ureters,  facilitated  by  the  introduction  into  the  bladder 
of  an  electric  lamp,  in  order  to  ascertain  whether  both  furnish  albuminous 
urine.  Silbermann  has  devised  an  ingenious  instrument  to  effect  tempo- 
rary closure  of  one  ureter  by  pressure  from  within  the  bladder,  and  Polk 
has  invented  a  clamp  for  the"  same  purpose,  which  might  also  be  effected 
by  compressing  the  ureter  through  the  rectum,  either  digitally  or  with 
Davy's  lever. 

Prof.  Gross  has  collected  238  cases  of  nephrectomy,  to  which  I  have 
added  21,  one  of  these  (Spiegelberg's  case)  being  an  example  of  partial 
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excision,  which  Prof.  Gross  has  rejected.  The  results  of  the  operation  may 
be  compendiously  seen  in  the  annexed  table. 

Cases  of  Nephrectomy. 


Nature  of  Disease. 

Cases. 

eries. 

Deaths. 

M  0  rtiil  i  tv 
per  ceut. 

Pyonephrosis,  pyelitis,  etc.  (Gross) 

50 

28 

22 

44.0 

V^cIHj  LI  lU  Lio    yjj  cllHSj                                                ■              •  • 

23 

13 

10 

43.5 

Tuberculous  kidney,  " 

20 

12 

8 

40.0 

Hydronephrosis,  " 

Ai 

13 

Q 

O 

'-is  1 

Cystic  kidney,  " 

15 

8 

7 

4(J.7 

Floating  kidney,  " 

22 

13 

9 

40.9 

Malignant  disease,  •' 

49 

19 

30 

(J1.2 

Non  malignant  tumor,  " 

5 

3 

2 

40.0 

Calculus  (kidney  healthy),  " 

3 

3 

Fistula  of  ureter,  "... 

12 

9 

3 

25.0 

Injury  of  kidney  or  ureter,    '•       .       .  . 

8 

6 

2 

25.0 

Unclassified,  " 

5 

2 

3 

60.0 

Additional  cases'  ...... 

21 

18 

3 

14.3 

Aggregates  

254 

147 

107 

42.1 

Nephorraphy  Hahn  recommends,  in  cases  of  floating  kidney,  that, 

instead  of  extirpating  the  organ,  the  surgeon  should  cut  down  in  the  lum- 
bar region  and  lix  the  wandering  viscus  in  the  wound  with  sutures.  This 
is  a  reasonable  operation,  and,  it  seems  to  me,  should  certainly  be  tried 
before  resorting  to  the  more  dangerous  procedure  of  nephrectomy.  For 
most  cases  of  floating  kidney,  however,  my  own  judgment  is  that  no  ope- 
ration at  all  should  be  performed.  Of  eighteen  cases  of  nephrorraphy 
collected  by  Prof.  Gross,  only  one  proved  fatal,  but  in  four  the  operation 
failed  to  give  any  relief,  and  in  three  more  the  success  was  but  partial. 
An  additional  (successful)  case  has  been  recently  reported  by  Franzolini. 

Extirpation  of  the  Spleen  (Splenectomy). 

The  spleen  has  been  partially  or  wholly  excised  for  traumatic  causes,  and 
in  cases  of  cystic  disease,  of  "  floating  spleen,"  and  of  chronic  enlargement 
connected  with  leucocythaemia.  Dr.  Otis  tabulated  26  cases  of  splenectomy 
for  all  causes ;  but  from  these  should  be  deducted  one  (Dorsey's),  in  which 
the  organ  was  replaced  in  the  abdominal  cavity  and  not  removed.  To  the 
remaining  25  cases  may  be  added  46  others,  giving  a  total  of  Tl  operations, 
22  having  been  for  traumatic  causes,  and  all  having  terminated  successfully, 
while  of  the  49  operations  for  disease  all  but  15  ended  in  death.  While, 
therefore,  excision  would  appear  to  be  justifiable  in  cases  of  wound  attended 
by  protrusion  of  the  organ,  splenectomy  for  diseased  conditions  of  the 
viscus  has  not  been  sufficiently  successful  to  afford  much  eacouragement 
for  a  repetition  of  the  procedure.  Hemorrhage,  during  or  subsequent  to 
the  operation,  appears  to  have  been  the  cause  of  death  in  most  of  the  fatal 
cases. 

1  The  successful  operators  were  Agnew,  Colquhoun,  Croft,  Dattilo,  Elder  ftwo  cases), 
Franzolini,  Hingston,  Le  Dentu,  Lloyd,  Lucas,  Lucas-Championniere,  Pean,  PoUail- 
lon.  Porter,  Thornton,  Von  Hirsch,  and  Walsham  ;  the  unsuccessful  cases  were  those 
of  Coe,  Spiegelberg,  and  Walter. 
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Cases  of  Splenectomy  for  Injury. 


No. 

Operator. 

KesuU. 

No. 

Operator. 

Result. 

1 

Alston, 

Recovered. 

12 

Matthias, 

Recovered. 

2 

Bazille, 

13 

O'Brien, 

3 

Bertliet, 

14 

Pietrzycki, 

4 

Dorsch, 

15 

Powell, 

5 

Elias, 

16 

Punnann, 

1  ( 

6 

Fautoni, 

i  £ 

17 

Schultz, 

7 

Faiis, 

18 

Wilson, 

8 

Ferguson, 

(  ( 

19 

9 

Hunter, 

(  ( 

20 

u 

10 

MacDonnell, 

(  1 

21 

11 

Mark  ham. 

I  i 

22 

( 1 

Cases  of  Splenectomy  for  Disease} 


No. 

Operator. 

Result. 

No. 

Operator. 

Result. 

1 

Aonzo, 

Died. 

26 

Kiister, 

Died. 

2 

Arnison, 

27 

Lane, 

3 

Billroth, 

28 

Langenbucli, 

( t 

4 

Id. 

29 

Martin, 

Recovered. 

5 

Id. 

Recovered. 

30 

Miner, 

Died. 

6 

Bonora, 

Died. 

31 

Pean, 

Recovered. 

7 

Brown, 

( t 

32 

Id. 

8 

Browne, 

( i 

1  33 

Quittenbaum, 

Died. 

9 

Brvant, 

!  34 

Simmons, 

10 

id. 

!  35 

Spanton, 
Terrier, 

11 

Chiarleoni, 

36 

Undetermined. 

12 

Crede, 

Recovered. 

'  37 

Thornton, 

13 

Czerny, 

38 

Urbinati, 

i  £ 

14 

Id. 

Died. 

39 

Id. 

]5 

Id. 

Recovered. 

40 

Von  Hirscli, 

Recovered. 

16 

Dewolf, 

Died. 

41 

Watson, 

Died. 

17 

Ferrerius, 

Recovered. 

42 

Wells, 

£( 

18 

Franzolini, 

(I 

43 

Id. 

(( 

19 

Fuchs, 

Died. 

44 

Id. 

£  £ 

20 

Geissel, 

45 

Younkin, 
Zaccarello, 

Recovered. 

21 

Giovanni, 

Undetermined. 

46 

£  £ 

22 

Haward, 

47 

Died. 

23 

Koeberle, 

48 

24 

Id. 

49 

Recovered. 

25 

Kiichler, 

Operations  on  the  Stomach  and  Bowels. 

Resection  of  the  Pyloric  Extremity  of  the  Stomach  (Pyloric 
Gastrectomy)  was  oi-ig'inally  suggested  by  a  young  German  physician 
named  Merrem,  and  afterwards  by  Gussenbauer  and  Winiwarter,  as  a 
remedy  for  cancer  of  that  organ.  First  put  in  practice  by  Pean,  the  ope- 
ration appears  to  have  been  now  performed  in  84  cases,  28  of  which  are 
said  to  have  terminated  successfully.'' 

•  For  six  of  these  cases  I  am  indebted  to  Dr.  Harris. 

2  Dr.  Russell,  of  Birmingham,  reports  a  case  of  pyloric  stenosis  with  gastric  dilata- 
tion, greatly  benefited  by  systematically  washing  out  the  stomach. 
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Gases  of  Pyloric  Gastrectomy. 


Operator. 

Cases. 

Deaths. 

Operator. 

Oases. 

BaikofF 

1 

1 

McEwen  . 

1 

1 

Bardenlieuer 

3 

3 

Mikulicz  . 

1 

Berns 

1 

1 

Molitor  . 

2 

1 

Bigi  .... 

1 

1 

Nebinger  . 

1 

Billroth  , 

18 

9 

Nicolaysen 

1 

1 

Caselli 

1 

1 

Pean 

1 

1 

Cavazzini  . 

1 

Reyher  . 

1 

1 

Czerny 

5 

2 

Richter  . 

1 

1 

Es  march 

1 

Ruggi 

1 

1 

Fort  .... 

1 

1 

Rydygier 

5 

2 

Gussenbauer 

2 

2 

Schede 

1 

1 

Halin 

1 

1 

Socin 

2 

1 

Heiiiecke  . 

1 

Southam  . 

1 

1 

Jessop 

1 

1 

Spear 

1 

1 

.Tones 

1 

1 

Siipenio  . 

1 

1 

Jurie 

1 

1 

Tillmaiis  ... 

\ 

1 

Kitajewski 

1 

1 

Torelli  . 

1 

Kocher 

3 

2 

Vaukleef. 

1 

Kiihler 

1 

1 

Veliaminoff 

1 

1 

Kriinlein 

1 

1 

Von  Bergmann 

1 

1 

Kiister 

1 

VVeinlecliner  . 

1 

1 

Langenbeck 

1 

1 

Win. slow  . 

1 

1 

Lauensteiii 

2 

1 

Wiimer  . 

2 

1 

Ledderhose 

1 

1 

Zamboui  . 

1 

1 

Lucke  . 

1 

1 

Maurer 

1 

1 

Total 

84 

56 

Resection  of  the  Cardiac  Extremity  of  the  Stomach  appears 
to  have  been  performed  only  once,  by  Dr.  L.  C.  Lane,  of  California,  and 
that  case  terminated  fatally  on  the  second  day. 

In  spite  of  the  measui'e  of  success  which  is  allefjed  to  have  attended 
these  operations,  I  confess  that  they  seem  to  me  hardly  within  the  pale  of 
legitimate  surgery. 

Dilatation  of  the  Pylorus — The  first  operation  of  this  kind  ap- 
pears to  have  been  performed  by  Schede,  in  187T  ;  he  opened  the  stomach 
and  attempted  to  dilate  the  pyloric  orifice  with  a  bougie,  but  the  case  ter- 
minated fatally.  In  1881,  Richter  suggested  that  the  constricted  pylorus 
should  be  attacked  through  an  opening  in  the  duodenum,  but  does  not  ap- 
pear to  have  put  his  suggestion  to  the  test  of  experience.  In  1882,  Loreta, 
of  Bologna,  successfully  treated  a  case  of  pyloric  obstruction  by  digital 
divulsion,  access  to  the  part  being  gained  by  means  of  a  preliminary  in- 
cision into  the  adjoining  part  of  the  stomach.  Pyloric  dilatation  has  now 
been  practised  in  at  least  eleven  ca.ses,  seven  times  by  Loreta  himself,  and 
once  each  by  Schede,  Giommi,  Frattini,  and  Hahn.  Six  of  Loreta's  cases 
ended  in  recover}^,  and  Frattini's  was  doing  well  three  days  after  the  ope- 
ration, but  the  remaining  four  ended  fatally.  The  mortality  of  terminated 
cases  is  thus  about  40  per  cent. 

Dilatation  of  the  Cardiac  Orifice  of  the  Stomach  or  of  the 
Lower  Portion  of  the  (Esophagus,  after  preliminary  gastric  section, 
i.*^  said  to  have  been  performed  seven  times  by  Loreta,  and  once  each  by 
Yon  Bergmann,  Catani,  Frattini,  and  Billroth.  The  result  in  the  last- 
mentioned  case  is  uncertain,  but  all  the  rest  arc  reported  as  recoveries. 
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Doutle  Divulsion  (that  is,  of  both  cardiac  and  pyloric  orifices  of  the 
stomach)  is  said  to  have  been  performed  by  Loreta  in  three  cases,  at  least 
two  of  which  were  successful. 

Gastro-enterostomy,  an  operation  designed  to  establish  an  opening 
between  the  stomach  and  small  intestine,  in  cases  of  pyloric  ol)struction, 
is  said  to  have  been  practised  eight  times  by  Billroth,  twice  each  by  Wolfler' 
Rydygier,  and  Lauenstein,  and  once  each  by  Liicke,  Koeher,  Monastyrski' 
Courvoisier,  Ransohoff,  Socin,  Conner,  and  Von  Hacker.  Seven  of  the 
twenty-two  cases  (Billroth,  three  ;  Wolfler,  Rydygier,  Lucke,  Socin,  each 
one)  are  said  to  have  terminated  successfully,  and  in  an  eighth  (Von 
Hacker's)  temporary  relief  was  afforded,  though  the  disease  recurred. 

Gastrostomy  and  Enterostomy  have  already  been  referred  to  on 
pages  813,  815. 

Pancreatectomy  and  Pancreatotomy. 

Pancreatectomy,  or  excision  of  a  portion  of  the  pancreas,  in  cases  of 
abdominal  wound  with  protrusion  of  that  organ,  appears  to  have  been 
successfully  performed  in  six  cases  by  Caldwell,  Laborderie,  Kleberg, 
Thompson,  Justin,  and  B.  Allen.  Complete  excision  of  the  pancreas  is 
said  to  have  been  successfully  performed  by  Billroth  for  carcinoma. 

Pancreatotomy,  with  drainage  or  excision  of  a  cyst  or  abscess  of  the 
pancreas,  has  been  resorted  to  in  seven  cases,  by  Bozeman,  the  younger 
Rokitansky,  Kulenkampff,  Thiersch,  Senn,  Gussenliauer,  and  Rosenbach. 
Rokitansky's  and  Rosenbach's  patients  died,  but  the  others  all  appear  to 
have  recovered. 

Hepatectomy  and  Hepatotomy. 

Excision  of  a  protruding  portion  of  the  liver  {partial  hepatectomy)  has 
occasionally  been  resorted  to  in  cases  of  penetrating  wound  of  the  abdo- 
men, but  does  not  appear  to  have  been  practised,  as  yet,  for  disease  of 
that  organ.  Lawson  Tait,  Eddowes,  Savage,  Rokitansky,  Siislin,  Briddon, 
and  Ransohoff  have  successfully  employed  simple  hepatotomy  in  cases  of 
hepatic  abscess,  hydatid  or  simple  cyst,  etc. 

Operations  on  the  Gall-Bladder. 

Cholecystotomy,  or  opening  the  gall-bladder  for  the  removal  of 
biliary  calculi,  is  an  old  operation  which  was  clearly  described  by  Sharp, 
of  Guy's  Hospital,  in  the  middle  of  the  last  century  ;  has  been  occasionally 
practised  since,  by  Bobbs  and  other  surgeons;  and  has  been  revived,  within 
a  few  years,  chiefly  by  the  efforts  of  the  late  Dr.  J.  Marion  Sims  and  of  Mr. 
Lawson  Tait,  who  has  himself  operated  successfully  in  15  cases.  In  order 
to  determine  the  presence  of  a  gall-stone,  Dr.  Harley  recommends  an  ex- 
ploratory puncture  with  a  slender  trocar ;  but  the  only  case  in  which  he 
appears  to  have  tried  this  procedure  proved  fatal  from  peritonitis  on  the 
27th  day.  Mr.  Bryant  and  other  surgeons  have  successfully  removed 
biliary  calculi  by  enlarging  fistulae  which  communicated  with  the  offending 
substances,  but  these  operations  cannot  properly  be  called  cholecystotomies, 
nor  can  that  recorded  by  Mr.  G.  Brown,  in  which  the  communication  with 
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the  gall-bladdei'  was  not  established  at  the  time  of  the  operation,  but  formed 
sjDontaneously  afterwards.  Of  42  true  cholecystotomies,  at  least  2T  have 
terminated  successfully,  and  only  1  are  known  to  have  proved  fatal. 


Cases  of  Cholecystotomy. 


■a 

T3 

Operator. 

Cases. 

Recovert 

Died. 

1 

■3 

4  a 

p  £ 

Operator. 

Cases. 

Recoveri 

1  Died. 

Uode- 
terininei 

Bobbs, 

1 

1 

Ransohoff, 

1 

1 

Boeckel, 

3 

3 

Rosenbach, 

2 

'2 

Courvoisier, 

1 

1 

Savage, 

2 

2 

Eddowes, 

1 

1 

Sims, 

1 

1 

Gardner, 

1 

1 

Tait, 

15 

15 

Jessop, 
Keen, 

1 

2 

i 

Taylor, 
Tliorndike, 

1 
1 

1 

i 

Kocher, 

1 

1 

Trendelenburg, 

1 

i 

Konig, 

1 

1 

Wright, 

1 

1 

McGiU, 
Meredith, 

1 

1 

1 

1 

1 

Naire, 

1 

"i 

Total, 

42 

27 

7 

8 

Parker, 

1 

"{ 

Cholecystectomy,  or  excision  of  the  gall-bladder,  was  first  recom- 
mended by  Langenbuch,  and  has  been  performed  by  himself,  Courvoisier, 
S.  W.  Gross,  and  Thiriar.  Ten  operations  of  this  kind  are  said  to  have 
given  eight  recoveries  and  only  two  deaths. 

Gases  of  Cholecystectomy. 


Operator. 

Cases. 

Recovered. 

Died. 

Langenbncli  ...... 

5 

4 

1 

Courvoisier  ....... 

1 

1 

Gross  ........ 

1 

1 

3 

"3 

Total  

10 

8 

Cholecysto-enterostomy — Winiwarter  and  Gaston,  in  cases  of 
obstruction  of  the  biliary  duct,  advise  that  a  fistulous  opening  should  be 
established  between  the  gall-bladder  and  some  portion  of  the  bowel.  In 
Winiwarter's  case  (which  was  successful)  the  ascending  colon  was  thus 
utilized,  but  he  recommends  that  the  duodenum  should  be  employed  in 
future. 

■  Treatment  or  Abdominal  Abscesses. 

The  surgeon  is  occasionally  called  upon  to  evacuate  collections  of  pus 
which  have  been  formed  in  connection  with  the  liver,  gall-bladder,  spleen, 
kidney,  intestinal  canal,  or  ovary,  or  in  the  deep  layers  of  areolar  tissue 
found  in  the  neighborhood  of  the  broad  ligament. 

Hepatic  Abscess  is  not  unfrequently  met  with  in  tropical  regions. 
The  pus  may  occasionally  find  a  vent  into  a  neighboring  portion  of  intes- 
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tine,  or  may  perforate  the  diaphragm  and  enter  the  lung-,  or  finally  may 
point  externally.  In  the  latter  case,  surgical  interference  may  be  required, 
the  treatment  consisting  in  puncturing-  the  abscess  with  an  aspirator  or  a 
small  trocar  and  canula,  the  latter  being-  provided  with  a  stopcock,  as  in 
the  operation  for  paracentesis  thoracis.  Sistach,  however,  employs  a  large 
trocar,  and  washes  out  the  cavity  of  the  abscess  with  injections  of  dilute 
tincture  of  iodine,  while  Kiister  has  successfully  employed  an  incision  with 
antiseptic  precautions.  The  puncture  should  not  be  made  until  the  signs 
of  external  pointing  show  that  adhesions  have  been  formed  between  "the 
visceral  and  parietal  layers  of  peritoneum,  but,  if  the  other  symjitoms  be 
urgent,  an  attempt  may  be  made  to  hasten  this  occurrence,  by  the  use  of 
blisters  or  caustics,  by  making  a  superficial  incision  over  the  part,  or  by 
the  introduction  of  acupuncture  needles.  The  same  means  may  be  resorted 
to  in  dealing  with  other  abdominal  abscesses.  Dr.  Isham,  of  Ohio,  has 
reported  a  remarkable  case  in  which  an  hepatic  abscess,  bursting  through 
the  diaphragm,  was  successfully  evacuated  by  an  incision  through  the  walls 
of  the  chest.  In  a  similar  case  Kiister  resected  the  ribs,  but' the  patient 
died  from  gangrene  of  the  lung.  Lawson  Tait  has  successfully  evacuated 
hepatic  abscesses  by  abdominal  section,  and  Ransohoff  has  been  equally 
fortunate  by  employing  the  thermo-cautery. 

Biliary  Abscess — The  surgical  treatment  of  abscess  originating  in 
the  gall-bladder,  is  to  be  conducted  on  the  same  principles  as  that  of  hepatic 
abscess. 

Splenic  Abscess  is  of  rare  occurrence.  The  treatment  consists  in 
evacuating  the  pus  by  means  of  a  trocar  and  canula,  as  soon  as  adhesion 
has  occurred  between  the  adjacent  layers  of  peritoneum. 

Perinephric  Abscess. — Collections  of  pus,  originating  in  the  areo- 
lar and  adipose  tissue  around  the  kidney,  may  find  a  vent  by  bursting  into 
the  kidney  itself,  or  into  the  bladder  (the  pus  then  escaping  in  the  urine), 
by  perforating  the  diaphragm  and  entering  the  thoracic  cavity,  or  by  open- 
ing into  the  vagina  or  bowel,  or  on  the  external  surface,  usually  in  the 
hypochondriac  Or  lumbar  region.  This  affection  has  been  particularly 
studied  by  Trousseau,  and  moi'e  recently  by  Gibney,  J.  B.  Roberts,  and 
Bowditch,  of  Boston,  the  last-named  author  having  particularly  insisted 
upon  the  importance  of  early  surgical  interference.  The  treatment  consists 
in  making  a  puncture  or  incision  to  evacuate  the  contents  of  the  abscess, 
as  soon  as  the  existence  of  pus  has  been  ascertained  with  reasonable  cer- 
tainty; the  opening  should  as  a  rule  be  made  in  the  lumbar  region,  because 
the  kidney  can  be  reached  from  behind  without  wounding  the  peritoneum  ; 
if,  however,  absolute  pointing  of  the  abscess  should  have  occurred  ante- 
riorly, indicating  the  formation  of  adhesions  between  the  adjacent  layers 
of  peritoneum,  the  opening  should  rather  be  made  at  the  point  at  which 
fluctuation  is  most  distinct.  With  regard  to  the  comparative  advantages 
of  incision,  and  of  puncture  with  a  trocar  and  canula,  I  should  prefer  the 
former;  the  objection  usually  urged  is  that  the  use  of  the  bistoury  is  more 
apt  to  be  followed  by  hemorrhage,  but  then,  if  hemorrhage  should  occur, 
a  free  opening  would  afford  greater  facility  for  its  control.  Perhaps  the 
best  plan  would  be  to  make  a  superficial  incision,  and  then  thrust  in  a 
grooved  director  in  the  way  recommended  by  Hilton  for  the  opening  of 
deep-seated  abscesses  in  other  situations  (see  page  410).  Even  if  the  flow 
of  pus  do  not  immediately  follow  the  operation,  Dr.  Bowditch 's  experience 
has  shown  that  the  symptoms  are  quickly  relieved,  the  swelling  gradually 


928 


DISEASES   OF  THE   ABDOMINAL  ORGANS. 


melting:  away,  as  it  were,  under  the  influence  of  the  suppuration  which 
subsequently  occurs.  Pyonephrosis  has  already  been  referred  to  in  con- 
nection with  the  operation  of  nephrotomy. 

Fecal  or  Stercoraceous  Abscess  may  originate  in  connection  with 
any  part  of  the  intestinal  canal,  but  its  most  common  seat  is  the  neig-hbor- 
hood  of  the  csecum  or  appendix  vermiformis,  where  it  constitutes  Peritii- 
phlitic  Abscess.  Fecal  abscess  may  result  from  injury,  or  from  perforation 
of  the  bowel  occurring'  in  the  course  of  typhoid  fever,  but  its  most  common 
cause  is  the  irritation  produced  by  a  foreign  body.  The  treatment  consists 
in  making-  a  free  incision  as  soon  as  the  occurrence  of  pointing-  renders  it 
probable  that  adhesions  have  been  formed  between  the  parietal  peritoneum 
and  that  covering-  the  wall  of  the  abscess.  If  the  patient  recover,  it  will 
probably  be  with  a  fecal  fistula,  which  must  be  treated  as  directed  at  page 
398.  Hancock,  W.  Parker,  Buck,  Sands,  and  others,  recommend  that  the 
abscess  should  be  opened  by  an  early  incision,  which  may  be  made  behind 
the  peritoneum,  as  in  the  operation  for  tying  the  external  iliac  artery.  Dr. 
Gouley,  of  New  York,  has  collected  25  cases  operated  on  in  this  manner, 
23  having  terminated  in  recover}^,  and  only  2  in  death.  Eddowes  has  suc- 
cessfully operated  through  the  peritoneum.  Burchard  advises  that,  in 
case  of  perforation,  the  peritoneal  cavity  should  be  opened  (with  antiseptic 
precautions)  and  thoroughly  cleansed,  and  the  ulcerated  appendix  secured 
by  stitches  to  the  external  wound.  Symonds  has  successfully  removed  a 
concretion  from  the  appendix. 

Ilio-Pelvic  Abscess  originates  usually  in  connection  Avith  the  ovary, 
broad  ligament,  or  retro-peritoneal  areolar  tissue,  the  affection  being,  in 
most  instances,  met  with  as  a  complication  of  the  puerperal  state.  The  pus- 
may  find  its  way  into  the  rectum,  uterus  or  vagina,  bladder,  or  peritoneal 
cavity,  or,  if  peritoneal  adhesions  have  been  formed,  may  point  externally. 
When  it  is  thought  proper  to  open  the  abscess,  this  may  be  done  by  cau- 
tious incision,  or  by  puncture  with  a  trocar  and  canula,  through  the  pos- 
terior wall  of  the  vagina,  the  rectum,  or  the  abdominal  wall.  If  the  latter 
situation  be  chosen,  the  operation  should  be  delayed  until  after  the  estab-' 
lishment  of  adhesions  between  the  adjacent  la3'ers  of  peritoneum.  Lawson 
Tait,  however,  prefers  abdominal  section,  with  the  subsequent  use  of  a 
drainage  tube. 

Suppuration  occurring  in  an  Ovarian  Cyst  (often  though  in- 
correctly called  Chronic  Ovarian  Abscess)  has  been  successfully  treated 
by  Bryant,  by  making  an  incision  in  the  median  line  of  the  abdomen, 
laying  open  the  cyst,  stitching  its  walls  to  the  edges  of  the  external  wound, 
and  subsequently  washing  out  the  cavity  daily  by  means  of  a  syringe. 

Hydatids,  Serous  Cysts,  etc. 

The  surgeon  is  occasionally  called  upon  to  open  hydatids,  which  occur  in 
\he  liver,  and  more  rarely  in  other  organs.  The  opening  may  be  made 
either  with  caustic  or  with  the  trocar  and  canula,  with  the  same  precautions 
against  the  escape  of  fluid  into  the  peritoneal  cavity  as  in  the  case  of  hepatic 
abscess.  Dr.  Southey,  of  St.  Bartholomew's  Hospital,  London,  has  re- 
corded a  case  of  intra-thoracic  hydatid,  in  which  the  cyst,  after  being 
tapped,  was  extracted  through  a  free  incision  between  the  ribs;  the  patient 
recovered.  Israel  and  Genzmer  have  successfully  removed  hydatids  of  the 
liver  by  excising  a  portion  of  rib,  and  then  cutting  through  the  diaphragm, 
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Fitzgerald,  of  Melbourne,  Thornton,  and  Lawson  Tait  have,  in  similar 
cases,  operated  successfully  by  abdominal  section. 

The  use  of  the  trocar  is  also  sometimes  resorted  to  in  cases  of  serous  cyst 
of  the  liver,  kidney,  siyleen,  or  urachus,  or  in  those  of  distention  of  the 
gall-bladder  from  accumulation  of  the  biliary  secretion. 

The  same  precautions  should  be  adopted  here  as  in  the  case  of  hydatids. 


CHAPTER  XLIV. 

URINARY  CALCULUS. 

In  the  urine  are  found  deposits  of  various  solid  substances,  which  when 
in  the  form  of  an  impalpable  powder  are  called  sediments,  when  granular 
or  crystalline  are  spoken  of  as  gravel,  and  when  concreted  into  masses 
constitute  calculi  or  stones.  The  constitutional  conditions  which  precede 
or  accompany  the  formation  of  these  deposits  are  often  called  diatheses, 
and  surgeons  thus  speak  of  the  uric  acid,  the  oxalic,  and  the  phosphatic, 
diathesis. 

Varieties  of  Calculus. 

The  most  common  and  therefore  the  most  important  varieties  of  calcu- 
lus are  those  composed  respectively  of  uric  acid,  oxalate  of  lime,  and  phos- 
phatic salts.  Beside  these,  other  varieties  are  occasionally  met  with,  in 
which  the  concretion  is  composed  of  urates,  cystine,  xanthine,  fatty 
matter,  carbonate  of  lime,  etc. 

Uric-Acid  Calculus  This  is  very  common,  constituting,  according 

to  Roberts,  five-sixths  of  all  renal  calculi,  and  of  vesical  calculi  which  have 


Fig.  506.  Fis.  507. 


Uric-acid  deposits.    (Hot.mes  )  Uric-acid  calculus.  (Guoss.) 


recently  descended  from  the  kidney.    When  uric  (or  lithic)  acid  is  de- 
posited as  gravel,  it  occurs  in  the  form  of  little  crystalline  masses  or  flattened 
59" 
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concretions  of  a  yellowish  or  reddish-brown  color.  The  uric-acid  calculus 
is  ordinarily  of  moderate  size,  of  a  flattened  oval  form,  and  of  a  fawn 
color  •  on  section,  it  is  often  found  to  be  composed  of  concentric  laminae. 
Its  vveight  rarely  exceeds  an  ounce.  The  surface  of  the  stone  is  usually 
smooth  and  somewhat  mammillated,  but  occasionally  rough  and  manifestly 
crvstalline.  The  best  test  for  uric  acid  is  the  development  of  a  bright 
violet  or  purple  hue  (murexid),  on  applying  the  vapor  of  ammonia  to  the 
residue  left  by  treating  the  suspected  substance  with  nitric  acid  and  heat. 
The  urine  of  patients  with  uric-acid  calculus  is  acid,  and  frequently  high- 
colored  ;  it  often  deposits  uric-acid  crystals  and  amorphous  urates.  This 
form  of  stone  is  met  with  among  free  livers,  especially  those  of  a  gouty 
habit,  and  among  strumous,  over-fed  children. 

Urates  The  urates  of  potassium,  sodium,  and  ammonium  are  not 

infrequently  deposited  in  the  form  of  an  amorphous  sediment  in  urine 
a/ter  it  has  been  voided,  constituting  the  common  lateritious  deposit 
which  is  met  with  in  febrile  affections,  or  which  may  occur  from  mere  con- 
centration of  the  urinary  secretion  ;  but  calculi  composed  of  urates  are 
very  rare.  They  are  almost  exclusively  observed  in  young  children,  and 
as  renal  concretions ;  though  it  is  probable  that  urates  occasionally  form 
the  nucleus  of  a  vesical  stone.  The  exact  chemical  composition  of  these 
calculi  is  a  matter  of  some  doubt,  most  authorities  regarding  them  as  con- 
cretions of  urate  of  ammonium,  though  one  of  the  latest  writers,  Roberts, 
of  Manchester,  appears  to  regard  them  as  consisting  of  urate  of  sodium. 
Urate  calculi  are  soft,  and  never  large ;  they  may  be  recognized  by  their 
solubility  in  hot  water.  Urate  of  ammonium  is  often  deposited  in  con- 
nection with  phosphates  from  ammoniacal  urine,  and  is  thus  met  with  in 
the  outer  layers  of  vesical  calculi. 

Oxalate-of-Lime  Calculus  {Mulberry  Calculus). — When  evacuated 
in  the  form  of  gravel,  oxalate  of  lime  occurs  as  minute  seed-like  concretions, 
of  a  smooth  and  rounded  form,  and  of  a  grayish-brown  color.  The  oxalate- 
of-lime  calculus  is  hard,  of  a  somewhat  spherical  shape,  dark-brown  or 

Fig.  .'lOS.  Fig.  509. 


Oxalate-of-lime  deposits.    (Holmes.)  Mulberry  calculus.  (Miller.)- 


black  (more  rarely  bluish-gray)  in  color,  and  tuberculated  on  the  surface, 
somewhat  resembling  a  mulberry.  It  rarely  attains  a  large  size.  Oxalate 
of  lime  and  uric  acid  are  often  deposited  in  alternate  layers,  the  calculus 
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consisting  of  more  or  less  perfect  concentric  laminte  ;  the  nucleus  of  such  a 
calculus  is  usually  composed  of  uric  acid.  Oxalate  of  lime  is  soluble  in 
nitric  and  hydrochloric  acids,  and  when  treated  with  the  blowpipe  leaves  a 
residue  of  lime,  which  blues  reddened  litmus,  and  browns  turmeric  The 
deposit  of  oxalate  of  lime  appears  to  be  due  to  an  imperfect  metamorphosis 
of  the  azotized  constituents  of  the  blood,  orig-inatino,-  sometimes  in  errors 
of  diet,  or  in  exposure  to  bad  hygienic  conditions  of  various  kinds.  The 
oxalate-of-lime  calculus  is,  as  shown  by  Carter,  much  commoner  in  India 
than  in  cooler  countries. 

Phosphatic  Calculus — Of  this  there  are  three  varieties  :  

1.  Amorphous  Phosphate  of  Lime  {Bone  Earth)  is  rarely  met  with  as 
the  sole  constituent  of  a  calculus.  Stones  of  tiiis  variety  are  of  a  whitish, 
chalky,  or  pale-brown  color,  are  smooth  and  friable,  and  sometimes  attain 
a  considerable  size.  The  phosphate-of-lime  calculus  may  be  recognized 
by  its  solubility  in  nitric  and  hydrochloric  acids,  and  by  its  being  totally 
infusible  before  the  blowpipe.    Phosphate  of  lime  is  also  met  with  in  the  • 


Fig.  510.  Fig.  511. 


Phosphate  of  lime.    (Holmes.)  Triple  phosphate.  (Holmes.) 


urine  in  a  crystalline  form  {stellar  phosphate),  but  does  not  under  these 
circumstances  occur  as  a  calculus.  The  presence  of  amorphous  phosphate 
of  lime  in  the  urine  depends  solely  on  the  alkaline  condition  of  that  secre- 
tion. 

2.  Phosphate  of  Ammonium  and  Magnesium  {  Trijole  Phosphate). — 
This  is  more  common  than  the  phosphate  of  lime ;  the  stones  are  of  a 
whitish-gray  color,  and  evidently  composed  of  crystals.  The  triple  phos- 
phate is  soluble  in  acetic  or  in  hydrochloric  acid,  and  is  precipitated  by  an 
excess  of  ammonia,  in  a  crystalline  form.  It  is  with  difficulty  fusible  before 
the  blowpipe. 

3.  Mixed  or  Fusible  Calculus. — This  variety  is  formed  of  a  mixture  of 
the  phosphate  of  lime  and  triple  phosphate ;  it  often  occurs  as  a  white 
mass,  easily  broken  up,  and  resembling  mortar ;  it  is  characterized  by 
the  great  facility  with  which  it  may  be  fused  before  the  blowpipe.  The 
mixed  pho.sphates  rarely  constitute  the  whole  of  a  calculus,  but,  on  the 
other  hand,  very  frequently  form  some  of  the  outer  layers,  deposited  upon 
uric  acid  or  other  nuclei,  or  upon  foreign  bodies.  The  triple  phosphate 
and  mixed  phosphates  are  met  with  in  alkaline  and  especially  in  ammo- 
niacal  urine. 
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Cystine  Calculus  This  is  a  rare  form  of 

calculus.  It  is  of  a  yellow  color  and  has  usually 
an  oval  shape,  and  a  niammillated  and  slijrhtly 
lustrous  surface.  On  section,  it  presents  a  radiated 
appearance,  and  is  at  first  of  a  yellow-wax-like 
color,  turning-  to  a  pale  green  by  long-  exposure  to 
the  light.  Cystine  is  soluble  in  the  mineral  acids, 
and  in  ammonia ;  when  precipitated  from  a  solu- 
tion in  the  latter  (by  evaporation  of  the  solvent), 
it  appears  in  the  form  of  characteristic  six-sided 
crystals. 

Xanthine  or  Xanthic  Oxide  is  a  very  unusual  constituent  of  cal- 
culous concretions;  it  is  soluble  in  ammonia,  but  does  not  crystallize  when 
precipitated. 

Fatty  or  Saponaceous  Matters  ( Urostealith)  have  been  occasion- 
ally found  in  calculi ;  the  origin  and  precise  nature  of  the  substances  in 
question  are  not  positively  known 

Carbonate  of  Lime  Calculi  are  very  rarely  met  with.  They  are 
always  small;  are  white,  yellow,  or  ash-colored;  and  are  smooth,  hard, 
and  sometimes  lustrous. 

Fibrinous  Calculi  and  Blood  Calculi  have  been  described  by 
various  writers,  but  can  scarcely  be  considered  as  urinary  deposits.  They 
are  called  by  VoXo.ndL  pseudo-calculi. 

Silica  is  occasionally  met  with  as  a  constituent  of  calculi,  but  the 
masses  which  have  been  supposed  to  be  entirely  formed  of  this  substance, 
have  been,  according  to  Poland,  pebbles  or  small  stones  introduced  from 
without.  The  same  may  probably  be  said  of  calculi  reported  to  be  com- 
posed of  iron. 

Indigo  has  been  found  as  a  constituent  of  renal  calculus  bv  Dr.  W.  M. 
Ord. 

For  further  information  with  regard  to  the  various  forms  of  urinary 
deposit  and  urinary  calculus  (of  which  the  foregoing  very  brief  sketch  is 
all  that  the  limits  of  this  volume  will  allow),  I  would  refer  the  student  to 
special  works  on  the  diseases  of  the  urinary  organs,  and  particularly  to  the 
writings  of  Bird,  Jones,  Beale,  and  Roberts. 

Benal  Calculus. 

Renal  calculi  are,  in  the  large  majority  of  instances,  composed  of  uric 
acid.  The  symptoms  produced  by  a  renal  calculus  consist  of  pain  of  an 
aching  character  in  the  lumbar  region,  with  occasional  aggravations  {ne- 
phritic colic)  in  which  the  pain  shoots  downwards  towards  the  scrotum 
and  inner  part  of  the  thigh,  and  is  attended  by  nausea  or  vomiting,  and  by 
d3'suria  and  increased  frequency  of  micturition.  The  urine  at  such  times 
may  contain  blood,  pus,  or  epithelial  scales.  When  a  calculus  escapes  from 
the  kidney  into  the  ureter,  giving  rise  to  a  fit  of  the  stone,  the  symptoms 
are  u'reatly  aggravated.  The  patient  is  suddenly  seized  with  intense  pain, 
radiating  down  the  inside  of  the  thigh  and  into  the  .spermatic  cord  and 


Fio.  512, 


Section  of  a  cystine  calcu- 
lus, with  a  nucleus  of  uric 
acid,  and  an  external  coat  of 
phosphates.  (Roberts.) 
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testicle,  the  latter  organ  beino-  retracted.  There  is  constant  vomitinp-,  with 
a  feeling  of  great  prostration,  constipation,  partial  suppression  of  urine, 
and,  if  the  attack  continue,  decided  febrile  disturbance.  The  symptoms 
quickly  subside  when  the  calculus  reaches  the  bladder,  but  if,  as  sometimes 
happens,  the  concretion  become  impacted  in  the  ureter,  dilatation  of  that 
tube  will  ensue,  with  consequent  disease  of  the  corresponding  kidney. 
Should  impaction  occur  on  both  sides,  a  fatal  result  will  be  inevitable,  in 
order  to  facilitate  the  diagnosis  of  renal  calculus,  catheterization  of  the 
ureters  has  heen  practised,  in  the  male  by  Tuchman  and  Griinfeld  (the 
latter  by  the  aid  of  the  endoscope),  and  in  the  female,  after  a  preliminary 
vaginal  cystotomy,  by  Simon. 

Treatment  of  Renal  Calculus. — During  the  descent  of  a  calculus, 
which  may  occupy  several  days,  the  patient  should  be  kept  fully  under  the 
influence  of  opium — warm  baths,  with  hot  fomentations  or  poultices  to  the 
loins  and  abdomen,  being  also  of  service.  In  some  cases,  cupping  over 
the  region  of  the  kidney  may  be  required.  The  bowels  should  be  acted 
on  by  means  of  eneniata,  and  diluents  may  be  freely  administered  (if  the 
stomach  do  not  reject  them)  to  encourage  the  flow  of  urine. 

During  the  intervals  between  the  paroxysms  of  nephritic  colic,  an  attempt 
should,  in  suitable  cases,  be  made  to  effect  the  solution  of  the  concretion  by 
the  administration  of  the  citrate  or  acetate  of  potassium,  which  are  easily 
taken,  and  which  enter  the  urine  in  the  form  of  carbonate.  The  cases  which, 
according  to  Roberts,  who  has  specially  studied  this  subject,  admit  of  sol- 
vent treatment,  are  those  in  which  the  urine  has  an  acid  reaction,  and  in 
which  the  concretion  is  probably  composed  of  uric  acid.  In  such  cases, 
from  two  to  three  scruples  of  either  of  the  salts  named  may  be  given  in 
three  or  four  fluidounces  of  water,  regularly  every  three  hours.  The  ope- 
ration of  nephrotomy  for  the  relief  of  renal  calculus  has  already  been  re- 
ferred to  (p.  919).  Emmet  has  successfully  removed  a  calculus  from  the 
ureter,  an  operation  for  which  H.  Morris  has  devised  a  special  knife  and 
scoop.  The  alkaline  or  solvent  treatment  is  adapted  to  cases  of  renal  cal- 
culus when  the  stone  is  already  formed.  In  the  preventive  treatment  of 
calculus,  however,  more  may  be  accomplished,  as  pointed  out  by  Sir  Henry 
Thompson,  by  the  use  of  saline  laxatives,  and  particularly  of  certain  natural 
mineral  watei-s,  such  as  those  of  Friedrichshalle  and  Carlsbad. 

Yesical  Calculus. 

A  vesical  calculus  may,  as  has  been  seen,  originate  from  a  concretion 
which  has  descended  froi'n  the  kidney;  but  in  other  cases  stone  is  primarily 
formed  in  the  bladder,  by  the  aggregation  of  small  granular  particles, 
around  wiiich,  as  a  nucleus,  fresh  deposits  subsequently  take  place,  or  by 
the  deposit  of  calculous  matter  around  some  extraneous  substance,  such  as 
a  bullet,  pin,  straw,  or  broken  catheter,  which  has  been  introduced  from 
without. 

Structure  and  Physical  Characters  of  Vesical  Calculi — 

Structure. — Calculi  may  be  composed  throughout  of  the  same  substance, 
but  in  many  instances  consist  of  several  layers  or  laminae  of  different  chemi- 
cal characters,  deposited  around  a  central  portion  or  nucleus.  These 
stones  are  called  alternating  calculi.  The  nucleus  is  usually  composed  of 
uric  acid,  oxalate-of-lime  nuclei  coming  next  in  frequency.  When  the 
nucleus  is  phosphatic,  the  stone  is  not  alternating,  the  layers  subsequently 
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Fig.  513. 


Section  of  an  alternating 
calculus.  (Erichsen.) 


deposited  being  phosphatic  likewise.  Whatever  be  the  primary  nature  of  the 
calculus,  it  may  become  encrusted  with  phosphates  in  consequence  of  an  am- 
moniacal  state  of  the  urine,  due  to  vesical  irritation. 
Calculous  matter  may  be  deposited  around  a  mass 
composed  of  several  small  concretions  aggrcg-ated 
together,  the  stone  then  appearing  on  section  to 
contain  several  nuclei.  In  addition  to  the  various 
constituents  of  vesical  calculi  which  have  already 
been  considered,  Carter  has  shown  that  an  animal 
basis  is  invariably  present ;  this  is  never  found  alone, 
and  is  probably  not  always  identical  in  character.  It 
is  best  developed  in  the  urate  calculi,  and  is  found 
to  present  a  finely  granular,  striated,  or  fibrillated 
appearance. 

Niimhei-. — In  the  majority  of  instances  the  blad- 
der contains  but  a  single  calculus,  but  occasionally 
two  or  more  are  found  in  the  same  case,  and  in  a 
few  instances  very  large  numbers  of  stones  coexist ;  the  most  remarkable 
case  on  record  is,  perhaps,  that  of  Chief  Justice  Marshall,  from  whose 
bladder  Dr.  Physick  is  said,  on  the  authority  of  Dr.  Randolph,  to  have  re- 
moved by  lithotomy  more  than  one  thousand  calculi.  Sometimes  several 
calculi  become  glued  together  by  sabulous  matter  and  inspissated  mucus, 
forming  one  large  stone  somewhat  resembling  a  grape-shot  in  miniature. 

Shape. — The  most  common  shape  of  a  vesical  calculus  is  a  flattened 
ovoid,  though  mulberry  calculi  are  often  somewhat  rectangular,  or  irregu- 
larly rounded,  while  phosphatic  stones  are  occasionally  curiously  branched 
or  constricted.  When  several  calculi  are  present,  the  opposing  surfaces 
become  worn  by  attrition,  various  facets  being  thus  developed  on  the  sides 
which  are  in  contact. 

Size. — The  size  of  calculi  varies  from  that  of  a  pin's  head  to  that  of  a 
mass  several  inches  in  diameter.  One  of  the  largest  stones  known  was 
extracted  by  a  Belgian  surgeon  named  Uytterhoeven,  by  the  supra-pubic 
method,  the  concretion  in  this  instance  being  six  and  a  half  inches  long 
and  four  wide,  and  weighing  over  two  pounds.  Such  large  stones  are, 
however,  seldom  seen  at  the  present  day,  and  one  or  two  inches  may  be 
considered  an  average  length  of  the  calculi  ordinarily  met  with  in  practice. 

Weight. — The  weight  of  vesical  calculi  varies  as  much  as  their  size.  The 
lightest  stones  mentioned  in  Crosse's  tables  weighed  three  and  four  grains 
respectively,  and  the  heaviest,  seven  and  eight  ounces  ;  but  even  this  weight 
has  been  greatly  exceeded  by  that  of  stones  seen  by  Mayo,  Harmer,  Cooper, 
Mott,  Cline,  Morand,  MacGregor,  Hodgen,'  and  other  surgeons.  The 
average  weight  is  from  one  or  two  drachms  to  an  ounce.  Of  704  calculi 
referred  to  in  Crosse's  tables,  there  were  340  in  which  the  weight  was 
under,  and  364  in  which  it  was  over  three  drachms.  I  have  myself  cut 
patients  successfully  for  stones  weighing  less  than  two  grains  and  more 
than  three  ounces. 

Hardness. — The  hardness  varies  according  to  the  chemical  nature  of  the 
calculus — stones  of  the  mulberry  variety  being  the  least,  and  those  of  the 
phosphatic  the  most,  easily  broken.  Some  of  the  latter  variety  are  ex- 
tremely friable,  and  of  a  mortar-like  consistency. 

Situation. — The  situation  of  calculi  in  the  bladder  varies  with  the  amount 


1  Morand  is  said  to  have  seen  a  calculus  weighing  six  pounds  ;  in  MacGregor's 
case,  over  .'')20  small  calculi  are  said  to  have  coexisted  with  a  large  one  weighing  51 
ounces.  The  late  Dr.  Hodgen,  of  St.  Louis,  removed  by  the  supra-pubic  method  a 
stone  weighing  one  pound  and  six  ounces. 
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of  urine  contained  in  the  organ,  the  size  of  the  stone,  and  the  position  of 
the  patient.  The  locality  in  which  a  stone  is  usually  found  upon  sounding, 
is,  at  least  in  the  case  of  small  calculi,  at  the  bas-fond  of  the  bladder;  but 
a  stone  may  at  other  times  rest  directly  upon  the  neck  of  the  viscus,  or 
may  be  lodged  above  the  pubis,  or  behind  the  prostate — the  latter  being, 
indeed,  the  usual  locality  in  cases  of  chronic  prostatic  enlargement.  A  cal- 
culus usually  floats  loosely  in  the  bladder,  but  may  be  fixed  in  one  of  the 
pouches  of  the  organ  (if  this  be  sacculated),  when  the  stone  is  said  to  be 
encysted;  it  may  also  be  adherent  to  the  side  of  the  bladder,  or  may  be 
caught  in  the  orifice  of  a  ureter,  or  may  be  partially  surrounded  by  a  fun- 
gous growth.  In  other  cases  calculous  matter,  instead  of  being  concreted 
into  the  form  of  a  stone,  is  deposited  in  ridges  or  layers  upon  the  vesical 
mucous  membrane. 

Causes  of  Calculus — The  causes  of  stone  are  in  most  cases  very 
obscure  ;  the  formation  of  calculous  concretions  is  no  doubt,  as  pointed  out 
by  Carter  and  Ord,  due  to  the  presence  of  colloids  in  the  urine,  but  the 
circumstances  under  which  these  colloids  occur  have  not  yet  been  clearly 
ascertained.  Occasionally,  however,  the  development  of  calculus  is  evi- 
dently due  to  the  presence  of  a  foreign  body,  as  a  broken  catheter,  slate- 
pencil,  or  hair-pin,  or,  in  some  rare  cases,  the  presence  of  hairs,  etc.,  ex- 
truded from  a  dermoid  cyst  opening  into  the  bladder. 

Age. — Age  appears  to  exercise  a  decided  influence  upon  the  occurrence 
of  calculus,  the  statistics  collected  by  Civiale,  Gross,  Coulson,  and  Thomp- 
son, showing  that,  in  round  numbers,  about  two-thirds  of  the  whole  number 
of  cases  are  in  persons  under  twenty,  and  about  two-fifths  in  those  under 
ten  years  of  age.  These  figui-es  furnish,  however,  but  an  approximation 
to  the  true  statement,  for  while,  on  the  one  hand,  a  stone  may  persist  for 
many  3' ears  before  it  is  detected,  the  total  number  of  persons  between  (e.  g.) 
the  ages  of  five  and  ten  is,  on  the  other  hand,  much  larger  than  at  any 
quinquennial  period  of  adult  life,  so  that  the  relative  proportion  of  patients 
at  any  particular  age  may  be  very  different  from  that  above  given. 

Sex. — Persons  of  the  male  sex  are  undoubtedly  more  apt  to  be  afflicted 
with  vesical  calculus  than  women ;  but  the  difference  is  probably  not  greater 
than  can  be  accounted  for  by  the  respective  anatomical  peculiarities  of  the 
male  and  of  the  female  urethra,  the  escape  of  small  calculi  through  the 
latter  being  much  easier  than  through  the  former. 

Residence. — The  frequency  of  calculous  disorders  varies  in  different 
localities;  thus  in  our  own  country  stone  is,  according  to  Gross,  more 
common  in  the  States  of  Kentucky,  Virginia,  Tennessee,  and  Ohio,  than 
in  any  other  regions.  In  the  neighborhood  of  Philadelphia  it  is  certainly 
very  rare,  the  records  of  the  Pennsylvania  Hospital  showing  that  out  of 
about  eighty  thousand  patients  treated  in  its  wards,  in  one  hundred  and 
sixteen  years,  there  were  but  one  hundred  and  twenty-five  cases  of  stone, 
a  proportion  of  less  than  one-sixth  of  one  per  cent. 

Other  Causes. — Among  other  circumstances  which  have  been  supposed 
to  influence  the  frequency  of  the  occurrence  of  calculus,  may  be  mentioned 
race,  climate,  diet,  the  use  of  limestone  water,  social  condition,  hereditary 
predisposition,  etc. 

Finally,  any  circumstance  which,  by  interfering  with  the  excretion  of 
urine,  leads  to  vesical  irritation,  and,  in  consequence,  to  an  ammoniacal 
state  of  the  contents  of  the  bladder,  may  be  considered  as  predisposing  to 
the  production  of  stone;  thus  stricture  of  the  in-efhra,  enlargement  of  the 
prostate,  and  paralysis  of  the  bladder  from  injuries  of  the  spine,  may  all 
act  as  causes  of  vesical  calculus. 
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Symptoms  of  Vesical  Calculus — These  vary  according  to  the 
shape  and  size  of  the  stone,  the  age  and  general  condition  of  the  patient, 
etc.  A  smooth  and  rounded  calculus  produces  less  irritation  than  one 
which  is  sharp  and  ang-ular,  and  a  small  stone  usually  causes  less  disturb- 
ance than  a  large  one.  In  children,  though  there  may  be  a  good  deal  of 
local  distress,  there  is  seldom  much  constitutional  suffering,  the  patients 
often  appearing  particularly  rosy  and  hearty.  This  is  not,  however, 
invariably  the  case,  and  children  are  occasionally  seen  who  are  much 
emaciated  and  worn  down  by  the  constant  irritation  produced  by  the  stone. 
In  adults,  the  general  health  suffers  at  a  comparatively  early  period,  and 
inflammation  of  the  bladder  and  kidneys  are  common  complications  of  stone 
at  this  period  of  life.  Phosphatic  calculi  are  usually  said  to  produce  more 
irritation  than  those  of  other  varieties;  but  this  is,  I  believe,  erroneous,  the 
fact  being  that  cystitis  (with  an  ammoniacal  condition  of  the  urine)  almost 
invariably  precedes  and  accompanies  the  deposit  of  phosphatic  matter. 

Fain  is  usually  a  prominent  symptom  of  stone,  and  often  the  first  which 
attracts  attention;  beside  a  dull  pain  and  feeling  of  weight  in  the  region  of 
the  bladder  and  in  the  perineum,  there  is  a  pain  referred  to  the  groins, 
testes,  thighs,  or  even  the  arms  or  soles  of  the  feet,  with  a  peculiar,  sharp, 
cutting  pain  in  the  glans  penis,  which  is  most  marked  in  children — leading 
to  a  habit  of  squeezing  and  dragging  at  the  part,  and  giving  rise  to  elon- 
gation and  hypertrophy  of  the  prepuce.  The  pain  is  usually  worst  imme- 
diately after  urinating,  from  the  stone  then  falling  forward  on  the  neck  of 
the  bladder,  which  is  the  most  sensitive  part  of  that  organ.  In  order  to 
prevent  this,  calculous  patients  get  the  habit  of  making  water  in  the  recum- 
bent position.  The  pain  is  always  increased  by  riding  or  walking,  or  by 
any  movement  which  causes  the  stone  to  jolt  about  in  the  bladder;  these 
variations  in  the  amount  of  pain  felt  are  less  marked  in  those  cases  in  which 
the  stone  is  habitually  lodged  behind  an  enlarged  prostate,  and  are  almost 
entirely  absent  in  cases  of  encysted  calculus. 

Frequent  and  Fainfxd  Micturition  is  a  very  constant  symptom  of  vesi- 
cal calculus;  in  some  instances  there  is  absolute  incontinence  of  urine,  and 
in  others  retention;  the  flow  sometimes  stops  suddenly  from  the  stone 
falling  over  the  orifice  of  the  urethra,  beginning  again  when  the  patient 
changes  his  position.  The  urine  often  contains  blood,  and,  if  there  be  cysti- 
tis, may  be  heavily  loaded  with  mucus  or  pus;  when  the  kidneys  become 
implicated,  casts  may  be  found,  and  the  urine  is  commonly  albuminous. 
The  detection  of  crystals  of  uric  acid  or  oxalate  of  lime  in  tlie  urine,  would 
serve  to  throw  some  light  upon  the  nature  of  the  calculus. 

Frolapsus  of  the  Rectum  is  a  not  unfrequent  accompaniment  of  stone  in 
children,  and  is  occasionally  seen  in  adults;  it  evidently  results  from  the 
straining  efforts  made  in  the  endeavor  to  empty  the  bladder. 

Friapism  and  Involuntary  Seminal  Discharges  are  among  the  rarer 
symptoms  of  vesical  calculus,  as  is  subconjunctival  ecchymosis,  which  I 
have  seen  in  one  case  from  the  violent  straining  efforts  in  micturition. 

Diagnosis — From  observation  of  some  or  all  of  the  symptoms  men- 
tioned, the  surgeon  may  suspect  the  existence  of  a  calculus  ni  the  bladder, 
but  cannot  be  certain  of  it  until  he  has  elicited  physical  evidences  of  the 
presence  of  the  stone.  In  children  the  calculus  may  sometimes  be  felt  by 
the  finger  introduced  into  the  rectum,  and  in  women  by  a  similar  explora- 
tion, jper  xmginam,  but  the  common  means  of  determining  the  presence  of 
a  stone  is  by  the  introduction  of  a  sound  into  the  bladder.  Very  small 
stones  may  be  detected  in  this  way,  and  I  have  thus  distinctly  recognized, 
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in  a  child,  a  calculus,  which,  when  removed  by  lith- 
otomy, Avas  found  to  weigh  less  than  two  grains. 

Sounding  for  Stone — A  sound  is  a  solid  steel 
instrument  of  the  general  shape  of  a  catheter,  but  with 
a  shorter  beak  (not  much  exceeding  an  inch  in  length), 
and  more  abruptly  curved;  the  handle  is  made  broad 

Fig.  514. 


Sound  lor  eXiUiiiuiui,'  bladder. 

and  smooth,  and  the  shaft  narrower  than  the  beak, 
which  is  of  a  somewhat  bulbous  shape.  The  sound 
may  be  plated  with  nickel,  which  renders  it  less  liable 
to  rust.  Sir  H.  Thompson  recommends,  as  preferable 
to  the  ordinary  sound,  one  Avhich  is  hollow,  so  as  to 
allow,  if  necessary,  the  gradual  escape  of  urine,  and 
with  a  grooved  cylindrical  handle,  which  permits  more 
delicacy  of  manipulation  than  the  broad  and  flat  handle 
of  the  instrument  commonh'  employed;  the  shaft  is 
graduated  and  provided  with  a  slide,  so  as  to  measure 
the  size  of  the  stone.  The  operation  of  sounding  is 
occasionally  followed  by  some  pain  and  constitutional 
disturbance,  and  should  therefore  not  be  performed 
during  the  existence  of  great  vesical  irritation,  but 
should,  under  such  circumstances,  be  postponed  for  a 
few  days,  until  the  irritation  has  been  allayed  by  the 
administration  of  demulcents  and  other  suitable  reme- 
dies. The  operation  is  thus  performed :  The  patient  is 
laid  on  his  back  on  a  hard  mattress,  with  the  hips  slightly 
elevated,  and  may  be  etherized  if  this  be  thought  desir- 
able; there  should  be  a  moderate  quantit}'  of  liquid  in 
the  bladder,  and  therefore,  if  the  patient  have  passed  his 
urine  shortly  before  the  examination,  a  few  ounces  of 
tepid  water  may  be  injected  through  an  elastic  catheter. 

The  surgeon,  standing  between  the  thighs  of  the 
patient,  or  on  either  side,'  and  holding  the  sound,  pre- 
viously Avarmed  and  oiled,  in  his  right  hand,  and  in  a 
horizontal  direction,  introduces  the  beak  into  the 
urethra,  and,  drawing  the  penis  forw^ard  with  the  left 
hand,  gradually  elevates  the  shaft  of  the  instrument, 
which  passes  in  by  its  own  weight,  until  from  being 
horizontal  it  has  assumed  a  vertical  position;  it  is  held 
thus  for  a  few  seconds  while  it  traverses  the  membranous 
portion  of  the  urethra,  when  by  gently  depressing  the 
handle  between  the  thighs,  the  beak  rises  through  the 
prostatic  portion  into  the  bladder.    In  many  cases  the 

'  The  beginner  may  stand  on  the  left  side,  as  in  catheterization,  and  cross  over  to 
the  right  side  when  the  sound  has  reached  the  Viladder,  but,  with  a  little  practice,  it 
will,  I  think,  be  found  more  convenient  to  stand  on  the  right  side,  when  no  change 
of  position  will  be  required  to  enable  the  exploration  of  the  bladder  to  be  conducted 
with  the  right  hand.    Fergusson  prefers  to  stand  on  the  right  side  and  introduce  the 


Tboiupsou's  sonud, 
with  slide  and  scale, 
for  ascertaining  the 
magnitude  of  a  stone. 
Tne  handle,  which 
resembles  that,  of  a 
modern  lithotrite,  but 
smaller,  affords  great 
facility  in  sounding. 
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stone  will  be  immediately  touched  b}^  the  sound,  which  then  communicates 
a  peculiar  sensation  to  the  hand  of  the  sur^-eon,  accompanied  by  a  distinct 
noise  or  "click,"  which  is  commonly  audible  to  the  b\'-standers,  and  which 
may  be  intensified  by  attaching  a  small  sounding-board  to  the  handle  of 
the  instrument,  or,  as  suggested  by  Head,  of  Dublin,  and  Andrews,  of 
Chicago,  by  attaching  a  flexible  tube,  the  other  end  of  which  is  applied  to 
the  surgeon's  ear.'    In  other  instances,  the  stone  will  not  be  so  easily  dis- 


FiG.  516. 


Sounding  for  stone  behind  the  prostate.  (Erichsen.) 

covered,  and  the  surgeon  must  then  cautiously  search  for  it,  turning  the 
sound  first  on  one  side  and  then  on  the  other,  and  varying  the  position  of 
the  handle  so  as  to  explore  with  the  beak  every  portion  of  the  bladder  in 
succession;  this  is  done  with  a  kind  of  tapping  motion,  imparted  by  lightly 
rotating  the  instrument  between  the  thumb  and  forefinger. 

The  stone  will  usually  be  found  on  one  or  other  side'^of  the  neck  of  the 
bladder,  or  at  the  fundus  of  the  organ  near  the  orifices  of  the  ureters;  it 

may,  however,  in  an  adult, 
f'l'?.  be  lodged  behind  the  prostate, 

or  may  rest  above  the  pubis. 
To  explore  the  former  region, 
the  position  of  the  sound  is 
reversed,  the  beak  being 
turned  downwards  and  the 
handle  elevated,  while  the 
stone  may  be  pushed  upwards 
by  meansof  the  finger  in  the 
rectum  ;  to  find  a  stone  above 
the  pubis,  the  beak  of  the 
sound  is  tilted  forwards  while 
the  handle  is  well  depressed 
between  the  thighs,  the  blad- 
der being  at  the  same  time 
pressed  downwards  by  placing  the  hand  over  the  lower  part  of  the  abdo- 
men.   Occasionally  the  position  of  the  patient  may  be  advantageously 

instrument  with  the  left  hand.  When  it  is  desired  to  aid  the  diagnosis  by  means  of 
the  finger  in  the  rectum,  the  surgeon  should  stand  between  the  patient's  thighs. 

'  !Sir  H.  Thompson  and  Dr.  H.  M.  Taylor,  of  Richmond,  Va.,  have  recently  employed 
the  microphone  for  the  detection  of  small  calculi.  Von  Brabandt  recommends  explora- 
tion with  the  canula  of  an  aspirator,  introduced  above  the  pubis.  Napier  used  a 
sound  blackened  by  dipping  it  in  a  solution  of  nitrate  of  silver,  the  contact  of  the 
stone  producing  scratches  on  the  surface. 


Sounding  for  stone  above  the  pubis.  (Euichsen.) 
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varied  by  placing-  a  high  pillow  beneath  the  buttocks,  or  by  causing-  him 
to  lie  on  either  side,  to  sit,  or  even  to  stand ;  or  the  bladder  may  be  dis- 
tended with  water  which  is  then  allowed  to  escape  slowly  through  the 
hollow  sound,  when,  as  the  organ  contracts,  the  stone  will  probably  fall 
against  the  instrument.  If  the  presence  of  the  calculus  is  not  determined 
in  the  course  of  five  or  ten  minutes,  the  instrument  should  be  withdrawn, 
and  further  exploration  postponed  for  three  or  four  days — prolonged  sound- 
ing being  attended  with  some  risk  of  producing  cystitis.  After  the  use  of 
the  sound,  it  is  better  that  the  patient  should  keep  pretty  quiet,  and,  if 
there  be  any  pain,  an  opium  suppository  may  be  introduced  into  the  rectum. 

Beside  determining  merely  the  existence  of  a  stone  in  the  bladder,  the 
surgeon  may  by  sounding-  acquire  valuable  information  as  to  the  number, 
size,  and  ha?'dness  of  the  calculi,  whether  they  be  adherent  or  encysted,  and 
as  to  the  general  condition  of  the  bladder  and  prostate — all  points  of  im- 
portance in  regard  to  treatment.  If  the  sound  strike  a  stone  on  either  side 
of  the  bladder,  the  surgeon  knows  that  there  is  more  than  one  calculus;  but 
this  can  be  better  determined  by  the  use  of  a  light  lithotrite,  seizing  one 
stone  and  then  using  the  instrument  as  a  sound  in  searching  for  others. 
The  lithotrite  affords  also  the  best  means  of  ascertaining  the  size  of  a  stone, 
though  this  may  be  done  with  approximate  accuracy  by  moving  the  sound 
from  side  to  side,  or  by  touching  the  calculus  first  with  the  convex  and  then 
with  the  concave  surface  of  the  instrument.  The  hardness  of  the  stone  may 
be  estimated  by  the  character  of  the  "  click"  produced  by  the  contact  of  the 
instrument,  a  phosphatic  concretion  giving  a  dull  thud,  while  a  uric-acid, 
and  more  especially  an  oxalate-of-lime,  calculus  gives  a  sound  of  a  clear, 
ringing  character.    If  the  stone  were  invariably  found  in  the  same  localit}^, 


no  matter  what  the  amount  of  licjuid  in  the  bladder  nor  what  the  position 
of  the  patient,  the  surgeon  would  suspect  that  the  calculus  was  adherent; 
and  if,  in  addition,  the  sound,  while  touching  the  stone  but  at  one  point, 
passed  over  a  prominent  swelling  projecting  into  the  bladder,  the  inference 
would  naturally  be  that  the  calculus  was  encysted.  The  condition  of  the 
bladder,  whether  sacculated,  ribbed,  or  incrusted  with  phosphatic  deposits, 
and  the  size  and  relations  of  the  prostate,  can  also  be  pretty  accurately  de- 
termined by  exploration  with  the  sound. 

A  stone,  though  present,  may  escape  detection,  from  its  being  encysted 
or  lodged  in  one  of  the  sacculi  of  the  bladder,  from  being  coated  with  blood 
or  mucus,  or  even  from  its  small  size  enabling  it  to  slip  away  and  elude  the 
sound.  Hence,  in  any  case  in  which  the  rational  symptoms  indicate  the 
presence  of  a  calculus,  though  none  can  be  found,  the  surgeon  should  repeat 


Fig.  .518. 


Sounding  for  encysted  calculus.  (Erichsen.) 
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the  exploration  from  time  to  time,  varying  the  conditions  under  which  the 
examination  is  conducted,  until  the  diagnosis  is  rendered  certain. 

The  surgeon  may,  on  the  other  hand,  think  that  he  has  detected  a  stone 
ivhen  none  is  present,  being-  misled  by  striking  the  sound  against  a  calcu- 
lous incrustation,  against  a  tumor  in  the  bladder,  or  in  the  neighborhood 
of  and  compressing  that  oi'gan,  or  even  against  the  walls  of  the  l)ony  pelvis. 
That  the  possibility  of  these  errors  being  made  is  not  merely  imaginary,  is 
shown  by  the  fact  that  such  eminent  lithotoniists  as  Cheselden,  Crosse, 
and  Roux,  each  cut  for  stone  (the  former  in  three  instances)  iu  cases  in 
which  no  stone  could  be  found  after  the  operation. 

Sounding  for  stone  in  Women  is  effected  with  a  short  and  very  slightly 
curved  instrument,  resembling  in  shape  the  ordinarv  female  catheter. 
Great  assistance  may  be  derived  from  tilting  forward  the  stone  by  means 
of  two  fingers  introduced  into  the  vagina. 

Prognosis. — Stone  in  the  bladder,  unless  removed  by  treatment,  leads 
to  serious  morbid  changes  in  the  urinary  organs,  a  fatal  result  being,  sooner 
or  later,  almost  inevitable.  The  prostate  commonly  becomes  enlarged, 
and  cystitis  occurs,  the  bladder  usually  being  contracted  and  ribbed,  but 
sometimes  dilated  ;  congestion  and  ultimately  granular  degeneration  of  the 
kidneys  follow,  and  the  patient  dies  worn  out  by  suffering,  or  from  the 
progress  of  the  renal  affection.  If,  on  the  other  hand,  the  presence  of  the 
stone  be  recognized  at  an  early  period,  and  proper  treatment  adopted  before 
the  viscera,  and  especially  the  kidneys,  have  become  seriously  involved,  the 
prognosis  is  quite  favorable,  lithotomy  being  an  exceedingly  successful 
operation  in  the  case  of  children,  and  lithotrity  (when  not  too  long  de- 
layed) equally  so  in  the  case  of  adults. 

Treatment  of  Vesical  Calculus  There  are  several  modes  of 

treatment  employed  in  cases  of  vesical  calculus,  and  each  may  be  properly 
resorted  to  in  suitable  cases.  That  surgeon  will  do  more  to  promote  both 
the  welfare  of  bis  patients  and  his  own  reputation,  Avho,  in  the  treatment 
of  stone,  varies  his  remedies  in  accordance  with  the  particular  circum- 
stances of  each  individual  case,  than  he  who  uniformh'  follows  one  exclu- 
sive mode  of  practice. 

LiTHOLYSIS. 

Litholysis,  or  the  Solvent  Treatment  of  Stone,  is  unfortunately  applicable 
to  but  a  very  limited  number  of  cases.  In  the  management  of  renoV  cal- 
culus, as  already  mentioned,  a  trial  of  the  plan  is  often  proper,  for  there  is 
nothing  else  to  be  done ;  but,  in  dealing  with  stone  in  the  bladder,  the  sur- 
geon has  no  right  to  waste  time  and  deprive  his  patients  of  the  great  ad- 
vantages to  be  derived  from  an  early  operation,  by  resorting  to  a  mode  of 
treatment  which  is  at  best  slow  and  uncertain.  There  are  cases,  however, 
in  which  the  solvent  treatment  may  be  proper.  Thus,  as  an  adjuvant  to 
lithotrity,  in  the  case  of  a  uric-acid  (or  cystine)  calculus,  advantage  may 
be  sometimes  gained  from  the  administration  of  the  citrate  or  acetate  of 
potassium  in  the  way  already  mentioned,  so  as  to  keep  the  urine  mode- 
rately alkaline,  provided  that  there  he  no  tendency  to  ammoniacal  decom- 
position. If  the  urine  be  ammoniacal,  the  alkaline  treatment  is  positively 
contra-indicated.  In  dealing  with  jAosphatic  calculi,  injections  of  dilute 
nitric  acid  (Ac.  nitric,  dilut.  (U.  S.  P.)  f5ij.  Aqua?  Oj,)  mav  be  employed, 
as  an  adjuvant  to  lithotrity  (as  has  been  done  by  Soiitham,'  Harrison,  and 
Richardson),  or  alone,  when  the  general  condition  of  the  patient  forbids 
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operative  interference,  as  in  the  well-known  case  recorded  by  Sir  Benja- 
min C.  Brodie.  A  similar  mode  of  treatment,  under  the  name  of  litho- 
clysvxy,  has  been  recently  advocated  by  Dr.  Pi.i^noni.  Injections  of  acetate 
of  lead  (g-r.  j  to  f.^iij)  and  of  hydrochloric  acid  (n^^j-ij  to  f.^j)  are  favorably 
spoken  of  by  Sir  Henr}^  Thompson.  Oxalate-of-Hme  calculi  do  not  appear 
to  be  amenable  to  any  form  of  solvent  treatment. 

LlTHOTRITY. 

Lithotrity,  or  the  operation  of  Crushing  a  Stone  in  the  Bladder,  is, 
particularly  with  the  modifications  introduced  by  Prof.  Big-elow,  now 
generally,  and  in  my  opinion  justly,  considered  the  best  mode  of  treatment 
for  any  case  of  vesical  calculus  to  which  it  is  applicable.  The  first  formal 
proposition  to  treat  calculus  in  this  manner  is  usually  attributed  to  Gruit- 
huisen,  a  Bavarian  surgeon,  who  wrote  in  the  year  1813  ;  but  a  claim  of 
priority  has  been  advanced,  and  upon  apparently  g:ood  g'rounds,  for  two 
Italian  surgeons  named  Santorio  and  Ciiicci,  who  flourished  in  the  seven- 
teenth century. •  However  this  may  be,  it  is  to  Civiale  that  is  unquestion- 
ably due  the  credit  of  giving  the  operation  a  place  among  the  recognized 
procedures  of  practical  surgery,  his  first  operation  upon  the  living  subject 
having  been  done  in  the  year  1824.  Since  then  lithotrity  has  been  very 
frequently  practised  both  in  Europe  and  in  our  own  country,  and  the  in- 
struments employed  have  been  brought  to  a  high  degree  of  perfection. 
Two  instruments  are  usually  required :  one  with  the  female  blade  fenes- 
trated, for  crushing  stones  or  large  fragments,  and  one  with  both  blades 
plain,  for  reducing  the  smaller  fragments  to  powder ;  the  plain-bladed 


Fig.  519. 


Weiss  and  Thompson's  improved  liUiotiite. 


lithotrite  is  often  though  incorrectly  called  the  scoop,  and  is  now  used  by 
Thompson  almost  to  the  entire  exclusion  of  the  fenestrated  instrument. 
The  blades  of  the  lithotrite  are  rather  wider  than  the  shafts^  (which  should 
be  as  light  and  slender  as  may  be  compatible  with  sufficient  strength),  and 


Fig.  520. 
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Fergusson's  lithotrite  ;  the  male  blade  moved  by  a  key. 

the  male  blade  should  be  narrower  than  the  female.  The  shaft  and  blades, 
which  are  united  at  an  angle  of  110"-120°,  should  be  cut  out  of  solid 
pieces  of  steel,  as  they  will  thus  fit  more  accurately  and  be  much  stronger 

'  Brit,  and  For.  Med.  Review,  vol.  xi.  p.  270. 

2  The  shaft  attached  to  the  male  blade  is  technically  called  the  sliding  rod. 
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than  when  bent  into  shape  from  flat  plates  of  metal.  The  handle  of  Weiss 
and  Thompson's  improved  lithotrito  (Fig-.  519),  which  is  one  of  the  best 
now  before  the  profession,  is  in  the  form  of  a  g-rooved  cylinder,  the  force 
being-  applied  by  means  of  a  screw,  and  the  handle  being  furnished  with  a 
button,  which  by  an  ingenious  mechanism  enables  the  screwing  to  be  in- 
stantly converted  into  a  sliding  motion,  and  vice  versa.  In  Ferg-usson's 
instrument  the  force  is  applied  by  means  of  a  rack  and  pinion.  Amussat 
employs  a  lithotrite  (or  lithoclast)  in  which  a  certain  amount  of  lateral 
motion  can  be  given  to  the  male  blade,  thus  rendei'ing-  it  more  easy  to  free 
the  instrument  from  calculous  detritus.  Prof.  Bigelow  employs  a  very 
powerful  lithotrite  with  a  tube  or  groove  between  the  blades,  for  the  in- 
jection of  water  without  removing  the  instrument. 

Preparatory  Treatment  For  a  few  days,  at  least,  before  submit- 
ting a  patient  to  lithotrity,  the  surgeon  should  enjoin  rest  in  a  recumbent 
position,  and  should  adopt  suitable  means  to  bring  the  digestive  system 
into  a  good  condition,  and  to  combat  any  vesical  irritation  that  may  exist, 
by  the  use  of  hip  baths,  anodynes,  demulcents,  etc.  Sir  H.  Thompson 
speaks  very  highly  of  a  decoction  of  the  triticma  repens,  or  couch-grass,  of 
which  he  directs  a  pint  to  be  taken  in  divided  doses  in  the  course  of  the 
day.  The  use  of  an  exclusive  milk-diet  is  recommended  by  Dr.  George 
Johnson  and  by  Dr.  S.  Weir  Mitchell,  of  this  city.  The  urethra  may  also 
be  accustomed  to  the  use  of  instruments  by  the  introduction  first  of  elastic, 
and  subsequently  of  metallic,  bougies  of  gradually  increasing  sizes,  and, 
finally,  of  an  ordinary  sound  with  which  the  stone  may  be  touched  and 
some  notion  gained  of  its  size  and  composition.  If  the  introduction  of  in- 
struments produces  great  constitutional  disturbance,  the  operation  should 
be  postponed  for  a  short  time,  until  the  irritable  condition  of  the  urethra 
has  been  overcome ;  and  if  this  cannot  be  done,  the  surgeon  may  be  in- 
duced by  this  circumstance  alone  to  abandon  crushing  and  resort  to  lith- 
otomy. The  urine  should  be  examined,  and  if  it  contain  much  mucus  or 
pus,  the  bladder  may  be  washed  out  (through  a  flexible  catheter)  with 
simple  injections  of  tepid  water,  which  may  be  replaced  by  a  very  weak 
solution  of  nitric  acid,  if  there  be  a  copious  deposit  of  phosphates.  The 
conditions  wished  for  and  sought  to  be  obtained  by  preparatory  treatment 
are,  according  to  Thompson,  (1)  a  fairly  capacious  and  not  very  tender 
urethra;  (2)  a  bladder  capable  of  retaining  three  or  four  ounces  of  urine, 
not  very  irritable,  and  yet  with  sufficient  tone  to  be  able  to  expel  its  con- 
tents; and  (3)  fair  general  health.  With  these  conditions  and  a  stone  of 
but  moderate  size  and  hardness,  the  operation  of  lithotrity  offers  an  exceed- 
ingly favorable  prognosis. 

Operation — Some  difference  of  opinion  exists  as  to  the  propriety  of 
employing  antesthetics  in  lithotrity.  If  performed  with  skill  and  delicacy, 
the  operation  is  attended  with  little  or  no  pain,  and  anaesthesia  is  therefore 
not  required  unless  in  e.^cceptional  cases.  There  is,  moreover,  a  certain 
advantage  in  operating  without  ether,  in  that  the  surgeon  can  thus  judge 
of  the  irritability  of  the  bladder,  and  extend  or  abridge  the  duration  of  the 
"sitting"  accordingly.  The  above  remarks  apply  to  what  must  now  be 
called  the  old  method  of  crushing.  If  Prof.  Bigelow's  improvements  are 
to  be  adopted,  the  patient  must  be  thoroughly  etherized,  and  kept  under 
the  effect  of  the  anaasthetic  until  all  calculous  fragments  have  been  removed. 
The  operation  itself  may  be  described  as  occupying  throe  stages,  viz.,  (1) 
the  introduction  of  the  lithotrite,  (2)  the  seizing,  and  (3)  the  crushing  of 
the  stone.    The  patient  should  lie  on  his  back  on  a  firm  mattress,  with  his 
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right  side  close  to  the  edge  of  the  bed,  and  the  hips  slightly  elevated  ;  the 
thighs  should  be  slightl}^  flexed  and  supported  by  pillows,  and  should 
be  sufficiently  separated  to  allow  the  free  play  of  the  lithotrite  between 
them,  the  knees  being  for  this  purpose  kept  at  least  twelve  inches  apart. 
If  the  prostate  be  much  enlarged,  a  firm  cushion  should  be  placed  beneath 
the  pelvis,  so  as  to  raise  this  part  from  four  to  six  inches  above  the  level 
of  the  shoulders;  the  stone  thus  rolls  backwards  from  its  position  behind 
the  prostate,  and  comes  more  readily  within  the  grasp  of  the  instrument. 
If  the  patient  has  passed  his  urine  within  half  an  hour  of  the  time  fixed 
for  operating,  three  or  four  ounces  of  tepid  water  may  be  slowly  injected 
through  a  flexible  catheter ;  but  this  is  not  usually  necessary,  and  the  pre- 
liminary catheterization  is  itself  undesirable,  as  prolonging  the  sitting. 

Introduction  of  the  Lithotrite. — The  surgeon,  standing  on  the  right  sdde 
of  the  patient,  holds  the  lithotrite,  previously  warmed  and  well  oiled, 
lightly  in  his  right  hand,  in  a  hori- 
zontal line,  and  in  a  direction  nearly  521. 
parallel  to  the  long  axis  of  the  pa- 
tient's body.    The  left  hand  raises 
the  penis,  and  slowly  draws  the 
urethra  upwards  over  the  blades  of 
the  instrument,  which  is  allowed  to 
enter  by  its  own  weight  as  it  is 
gradually  raised  into  a  vertical  line. 
The  lithotrite  thus  reaches  the  bulb- 
ous portion  of  the  urethra,  and  must  /' 
then  be  held  vertically  for  a  few  sec-  i 
onds,  until  the  membranous  portion  ', 
has  been  traversed,  when,  by  gently  -'• 
depressing  the  handle  between  the 
patient's  thighs,  the  blades  of  the 
instrument  slowly  rise  through  the 
prostatic  portion  of  the  canal  into  the       introductiou  of  tue  luuotrUe.  (Erichsen.) 
bladder.    Sir  H.  Thompson  advises 

that  at  this  time  a  slight  lateral  rotatory  movement  should  be  given  to  the 
lithotrite,  and  that  the  surgeon  should  press  over  the  pubes,  so  as  to  relax 
the  triangular  ligament  of  the  penis.  As  the  instrument  enters  the  bladder, 
its  shaft  forms  an  angle  at  20°  or  30°  with  a  horizontal  plane,  and  when 
the  introduction  is  completed,  the  urethra  loses  its  curve  and  is  brought 
into  a  straight  line. 

Finding  and  Seizing  the  Stone. — There  are  two  ways  in  which  this  may 
be  done.  '  Heurteloup's  plan,  which  was  followed  by  Brodie,  and  which 
has  been  usually  adopted  in  England,  was  to  depress  the  base  of  the  bladder 
with  the  angle'^or  convexity  of  the  lithotrite,  and  then,  drawing  back  the 
male  blade,  give  the  instrument  a  tap  or  jerk,  so  as  to  cause  the  calculus 
to  fall  within  its  grasp.  The  other  method,  which  originated  with  Civiale, 
is  adopted  by  Thompson,  and  seems  to  me  the  best.  In  this  method  the 
blades  of  the  lithotrite  are  passed  to  about  the  centre  of  the  bladder,  the 
handle  fwhich  is  attached  to  the  female  blade)  being  lightly  held  in  the  left 
hand,  while  the  sliding-rod  is  worked  with 'the  right.  If,  as  often  happens, 
the  stone  is  touched  by  the  instrument  as  it  enters  the  bladder,  the  blacles 
are  slightly  inclined  in  the  opposite  direction,  the  male  blade  gently  with- 
drawn, and  the  opened  blades  then  inclined  towards  the  stone,  which  is 
readily  caught  between  them  when  the  lithotrite  is  closed.  Under  other 
circumstances,  the  instrument  is  made  to  go  in  search  of  the  calculus,  by 
opening  the  blades  in  the  centre  of  the  bladder,  turning  them  to  the  right, 
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and  dosing;  opening  them  again  in  the  centre,  turning  to  the  left,  and 
closing;  then  repeating  the  same  movements  with  the  handle  of  the  litho- 
trite  depressed,  and  so  on  until,  if  necessary,  the  whole  cavity  of  the 
bladder  has  been  explored.  During  the  rotation  of  the  blades  the  handle 
of  the  lithotrite  is  held  steadily  with  the  left  hand,  so  that  the  shaft,  which 
is  in  contact  with  the  urethra  and  neck  of  the  bladder,  shall  have  no 
motion  except  upon  its  own  axis,  while  the  blades  are  inclined  in  various 
directions  by  the  rotatory  movement  imparted  by  the  right  hand,  and 
greatly  facilitated  in  Thompson's  instrument  by  the  cylindrical  shape_  of 
the  handle.  The  following  formula  is  given  by  Thompson  as  expressing 
the  different  directions  in  which  the  blades  of  the  instrument  are  to  be 
made  to  seek  for  the  calculus:  Vertical,  right  and  left  incline,  right  and 
left  horizontal,  and  (if  the  prostate  be  enlarged)  right  and  left  reversed  in- 
cline, and  reversed  vertical.  For  the  reversed  exploration  a  short-bladed 
lithotrite  is  preferred. 

In  the  description  given  above,  the  female  blade  is  supposed  to  be  tixed, 
and  the  jaws  of  the  lithotrite  to  be  opened  by  drawing  the  male  blade 
backwards,  but  it  is  often  found  convenient  in  practice  to  fix  the  male  blade 
and  open  the  instrument  bv  projecting  the  female  blade. 

Crushing  the  Stone.— When  the  calculus  has  been  seized,  the  surgeon 
rotates  the  lithotrite  "a  little,  to  make  sure  that  none  of  the  vesical  mucous 
membrane  is  included  in  its  grasp,  and  then  fixes  it  by  drawing  up  the 
liulton  attached  to  the  handle  of  the  instrument,  which  changes  the  sliding 


Fig.  522. 


Positiou  of  the  lithotrite  iu  crushing  the  stone.  (Lisrox.) 


into  the  screwing  action;  the  stone  being  now  held  firmly  in  the  centre  of 
the  bladder,  the  screw  is  to  be  turned  slowly  until  the  resistance  yields, 
which  it  will  do  gradually  or  suddenly,  according  to  the  consistence  of  the 
calculus.  The  male  blade  is  then  to  be  drawn  out  (the  screwing  being  for 
this  purpose  reconverted  into  the  sliding  motion),  when,  without  altering 
in  any  respect  the  direction  of  the  instrument,  one  of  the  fragments  ma}'" 
be  picked  up  and  crushed  as  before;  and  this  process  may,  under  favorable 
circumstances,  be  repeated  two  or  thi-ee  times.  The  instrument  is  then 
accurately  closed  and  slowly  drawn  out  by  reversing  the  steps  by  which 
it  was  introduced.  Unless  the  patient  is  etherized,  it  is  better  not  to 
attempt  too  much  at  the  first  sitting,  and  Thompson's  rule  is  that  the  litho- 
trite should  not  remain  in  the  bladder  more  than  two  minutes.  In  the 
first  sitting  it  is  sufficient  to  crush  the  stone  (which,  if  the  calculus  be 
large,  is  best  done  with  the  fenestrated  lithotrite),  the  pulverization  of 
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fragments  being  left  for  subsequent  occasions.  The  sittings,  if  all  go  well, 
may  be  repeated  at  intervals  of  from  three  to  six  days. 

Rapid  Lithotrity  with  Evacuation  (Litholapaxy).  —  The 

operation  above  described  is  the  old-fashioned  lithotrity,  as  perfected  by 


Fig.  .')23. 


Handle  of  Bigelow's  lithotrite. 


Civiale,  Fergusson,  and  Thompson.  Prof.  Bigelow,  of  Boston,  has,  how- 
ever, advised  that  the  whole  operation  should  be  completed  at  one  sitting, 
which  he  does  not  hesitate  to  prolong  to  three  or  four  hours.  He  has 
devised  special  instruments  for  crushing  the  stone  and  evacuating  the 
fragments,  and  has  published  a  number  of  cases  in  which  his  operation, 
which  he  calls  litholapaxy,  has  been  successfully  performed.  Successful 
operations  by  this  method  have  since  been  reported  by  Van  Buren  and 
Keyes,  Thompson,  Coulson,  Stokes,  of  Dublin,  Kingston,  of  Montreal,  and 


Fig.  524. 


Blades  of  Bigelow's  lithotrite. 


many  other  surgeons,  and  from  my  personal  experience  I  can  confirm  the 
high  estimate  which  has  been  placed  upon  it  by  all  who  have  employed  it. 
If  this  method  is  to  be  used,  however,  the  operation  should  be  a  thorough 
one  and  no  recognizable  fragments  should  be  left  in  the  bladder.  To 
abandon  a  patient  with  the  operation  only  half  done,  is  to  expose  him  to 
very  great  danger,  and  I  Icnow  of  two  cases  in  which  death  followed  such 
a  course.  Dr.  Andrews,  of  Chicago,  suggests  that,  instead  of  using  general 
anaesthesia,  the  bladder  might  be  kept  insensible  during  the  operation  by 
injecting  carbolic-acid  water  or  hydrochlorate  of  cocaine. 
°60 
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After-treatment  For  at  least  twenty-four  or  thirty-six  hours  after 

each  of  the  earlier  sittings  of  simple  lithotrity,  the  patient  should  lie  in 
bed,  and  particularly  avoid  passing  water  except  in  the  recumbent  posture, 
so  as  to  prevent  angular  fragments  from  falling  upon  the  neck  of  the 
bladder  or  becoming  impacted  in  the  urethra.  He  should  be  warmly 
wrapped  up,  and  a  hot  napkin  or  poultice  may  be  applied  over  the  pubes  and 
perineum,  an  opium  and  belladonna  suppository  being  at  the  same  time 
introduced  into  the  rectum.  The  sharp  corners  of  the  fragments  are  soon 
worn  off"  by  the  contact  of  the  urine,  and  after  two  or  three  sittings  a  con- 
siderable quantity  of  debris  will  be  passed  whenever  the  patient  makes 
water,  or  may  be  withdrawn  in  the  grasp  of  the  plain-bladed  lithotrite. 
The  final  exploration,  by  which  it  is  designed  to  detect  and  pulverize  the 
last  fragment,  is  best  made  with  a  small,  short-bladed  lithotrite,  which  is 
successively  directed  to  all  parts  of  the  bladder,  and  particularly  to  the 
pouch  behind  the  prostate.  As  a  test  of  the  complete  removal  of  the  cal- 
culus, W.  J.  Coulson  advises  that  the  patient  should  take  a  drive  over  a 
rough  road,  when,  if  any  fragment  remain,  its  presence  will  be  revealed  by 
the  irritation  produced  by  the  jolting.  Mr.  Napier  employs,  for  the  final 
exploration,  an  "  indicator"  tipped  with  blackened  lead,  and  Dr.  S.  C. 


Fig.  525. 


Fig.  526. 


Bigelow's  evacuator.    The  instrument  may  also  be  used 
without  the  stand. 

Duncan  a  nickel-plated  sound  coated  with 
lamp-black  and  collodion  :  contact  with  calca- 
reous matter,  in  either  case,  scrapes  off  the 
coating,  and  restores  the  natural  color  of  the 
instrument. 

Washing  out  the  Bladder. — In  ordinary 
cases  it  is,  I  have  no  doubt,  best  to  remove 
all  fragments  while  the  patient  is  still  in  a  state 
of  anfesthesia,  and  for  this  purpose  the  surgeon 
may  repeatedly  wash  out  the  bladder  with 
tepid  water  applied  with  one  of  the  ingenious  instruments  devised  for  the 
purpose  by  Mr.  Clover,  Prof.  Dittel,  and  Prof.  Bigelow. 

Clover's  apparatus  (Fig.  525)  consists  of  an  elastic  bottle,  with  a  glass 


Clover's  evacuating  apparatus. 
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reservoir,  and  cvacuatino-  tubes  of  different  sizes  and  shapes ;  the  bottle  is 
filled  with  tepid  water,  which  is  slowly  injected  into  the  bladder,  bringing 
with  it  as  it  returns  the  detritus,  which  is  detained  in  the  reservoir.  Dr. 
Gouley,  of  New  York,  has  sug-gested  that  the  bottle  of  Clover's  apparatus 
may  be  conveniently  replaced  by  an  aspirator. 

Prof.  Dittel,  of  Vienna,  has  proposed  an  ingenious  application  of  the 
siphon  principle  to  the  evacuation  of  detritus  after  lithotrity,  and  his  in- 
strument appears  to  me  better  than  that  of  Clover ;  the  evacuating  cathe- 
ter is  connected  with  a  long,  flexible  siphon  tube  which  reaches  to  a  vessel 
placed  on  the  floor,  while  an  arrangement  of  valves  permits  water  to  be 
thrown  into  the  bladder,  the  outward  current  depending  upon  the  force 
of  atmospheric  pressure ;  the  advantages  of  this  method  are  that  the 
bladder  can  be  more  completely  emptied  than  by  the  other  plan,  while 
there  is  comparatively  little  risk  of  inflicting  injury  upon  the  vesical 
mucous  membrane.  The  evacuating  apparatus  of  Prof.  Bigelow,  which 
I  have  myself  emploved  with  entire  satisfaction,  is  represented  in  Fig. 
526. 

Accidents  and  Complications  of  Lithotrity  If  the  lithotrite  be 

properly  employed,  there  can  be  no  danger  of  lacerating  the  urethra  or 
injuring  the  mucous  lining  of  the  bladder;  it  has  happened  that  the  instru- 
ment has  broken  in  attempting  to  crush  a  hard  calculus,  and  should  such 
an  unfortunate  event  occur,  there  would  be  no  alternative  to  cutting  into 
the  neck  of  the  bladder  and  extracting  the  foreign  body.  To  prevent  the 
possibility  of  such  an  accident,  every  lithotrite  should  be  tested  before  it  is 
used,  by  crushing  with  it  a  lump  of  sandstone  about  the  size  of  an  English 
walnut. 

One  of  the  most  annoying  complications  which  can  be  met  with  after 
the  operation  of  simple  lithotrity,  is  the  impaction  of  a  fragment  of  calcu- 
lus in  the  urethra — an  accident  which  is  usually  traceable  to  the  restless- 
ness of  the  patient,  and  particularly  to  the  neglect  to  keep  the  recumbent 
posture  when  urinating.  Apart  from  the  pain  and  local  irritation  pro- 
duced by  the  impacted  fragment  (which  may  cause  cystitis,  or  abscess  in 
the  neighborhood  of  the  urethra,  leading  perhaps  to  urinary  extravasation), 
there  is  often  great  constitutional  disturbance,  with  repeated  rigors  and 
possibly  the  development  of  a  pyaemic  condition.  The  course  to  be  pur- 
sued in  the  event  of  impaction  occurring,  varies  according  to  the  point  at 


Fig.  527. 


Urethral  forceps. 


which  the  fragment  has  been  arrested :  should  this  be  in  front  of  the  mem- 
branous portion  of  the  urethra,  the  offending  body  should  be  extracted 
through  the  external  meatus  with  delicate  urethral  forceps,  such  as 
Mathieu's  (Fig.  521),  with  a  curette,  or  with  Civiale's  scoop;  while  if 
lodged  in  the  prostatic  or  membranous  portion,  it  should  be  pushed  back 
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into  the  bladder  with  a  full-sized  boug-ie  or  a  stream  of  water  directed 
through  a  catheter  with  an  open  end,  or,  if  these  means  fail,  should  be  re- 
moved through  an  incision  in  the  median  line  of  the  perineum;  under 
these  circumstances,  it  might  be  well  to  convert  the  operation  into  what 
has  been  named  by  Dolbeau,  perineal  lithotrity,  reducing'  the  remaining-, 
fragments  to  a  sufficient  size  to  enable  them  to  be  extracted  through  the 
wound. 

Other  complications  of  lithotrity  (which,  however,  are  not  peculiar  to 
this  operation,  but  may  follow  the  use  of  a  simple  bougie  or  catheter)  are 
urethral  fever,  hxmaturia,  and  in  flammation  of  the  bladder,  prostate,  or 
testis:  these  will  be  considered  hereafter.  Retention  of  urine  is  another 
complication  which  not  unfrequently  occurs,  particularly  in  old  persons, 
and  Avhich,  on  account  of  the  insidious  manner  in  which  it  is  developed, 
should  be  carefully  watched  for ;  here,  as  in  other  cases,  the  true  condition 
is  masked  by  appai'ent  incontinence ;  the  treatment  consists  in  using  the 
catheter  at  regular  intervals,  until  the  natural  tone  of  the  bladder  is 
restored. 


Statistics  of  Lithotrity — The  statistical  results  of  lithotrity,  in  the 
hands  of  any  operator,  will  necessarily  vary  very  much  according  to  the 
good  or  bad  judgment  Avhich  he  exercises  in  the  selection  of  his  cases,  and, 
as  justly  remarked  by  Sir  Henry  Thompson,  unless  the  surgeon  can  arrive 
at  an  accurate  diagnosis  of  the  nature  and  size  of  the  stone  (and,  I  may 
add,  of  the  condition  of  the  urinary  organs  of  his  patient),  it  is  probably 
safer  to  avoid  lithotrity  entirely,  and  uniformly  resort  to  lithotomy.  But 
if  an  accurate  diagnosis  can  be  made,  the  risk  to  life,  in  suitable  cases,  is, 
I  think,  certainly  less  (in  the  case  of  an  adult)  if  the  stone  be  crushed  than 
if  it  be  removed  by  cutting :  to  establish  this,  it  will  be  sufficient  to  refer 
to  the  experience  of  those  surgeons  who  have  practised  the  operation  most 
frequently,  and  who  ma}^  therefore  be  supposed  to  have  brought  it  to  its 
highest  state  of  perfection.  Omitting  Civiale's  cases  (the  record  of  which 
is  considered  inaccurate  by  many  of  those  best  qualified  to  form  an  opinion 
on  the  subject),  the  experience  in  lithotrity  upon  male  adults  of  Brodie, 
Fergusson,  Keith,  Thompson,  and  Cadge,  may  be  summed  up  in  the 
following-  table : — 


Brodie 

Fergusson  . 

Keith  (of  Aberdeen) 

Thompson! 

Cadge 


115  cases,  9  deaths,  or  7.83  per  cent. 
109    "      12            "  11  " 

116  "  7  "  G.03  " 
672    "      43            "  6.40  " 

86    "        8  "  9.30  " 


Aggregate       .       .       .  1098    "79  "  7.19 


These  results,  it  will  be  seen,  are  very  satisfactory  ;  they  cannot,  of 
course,  be  in  any  way  compared  with  the  results  of  lithotomy — and  still 
less  with  those  of  lithotomy  since  the  introduction  of  the  crushing  method; 
for  lithotrity  is  now  confessedly  chosen  for  the  most  favorable,  and  lithot- 
omy for  the  least  favorable,  cases.  An  approximate  judgment  as  to  the 
actual  benefits  derived  from  the  introduction  of  lithotrity,  may,  however, 
be  arrived  at  by  comparing  the  mortality  in  all  cases  of  stone  submitted 
to  operation  by  those  who  practise  both  methods,  with  that  of  cases  in 
the  hands  of  surgeons  who  employ  lithotomy  only  :  from  such  a  comparj- 

'  Thompson's  results,  since  he  has  employed  Bigelow's  method,  are  still  more 
favorable,  121  consecutive  cases  in  elderly  men  having  given  only  4  deaths. 
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son  it  appears  that  the  death-rate,  in  cases  of  adult  males,  is  reduced  over 
six  per  cent,  by  the  adoption  of  the  former  course : — 

1426  cases  operated  on  by  both  methods,  by  Fergussoii,  Keith,  Thompson,  and  Cadge, 
.  gave  197  deaths,  or  13.81  per  cent. 
799  cases  operated  on  by  lithotomy  exclusively,  collected  by  Thompson,  gave  l(il 
deaths,  or  20.15  per  cent. 

It  is  thus  seen  that  a  considerable  gain  is  derived  by  resorting  to  lithot- 
rity  in  suitable  cases ;  and  it  is  surel\',  therefore,  the  surgeon's  duty  to 
employ  the  crushing  rather  than  the  cutting  method,  whenever  the  former 
is  not  positively  contra-indicated. 

Circumstances  which  forbid  a  Resort  to  Lithotrity  These 

have  regard  to  the  age  of  the  patient,  the  nature  and  size  of  the  stone,  the 
condition  of  the  urinary  organs,  and  the  state  of  the  patient's  general 
health. 

1.  Age. — In  the  first  place,  lithotrity  is  contra-indicated  in  the  treatment 
of  children  below  the  age  of  puberty:  the  grounds  for  this  assertion  are  that 
(1)  the  urethra  is  too  small  at  this  age  to  permit  the  free  play  of  an  instru- 
ment of  sufficient  strength;  (2)  the  bladder  is  placed  so  high — in  the 
abdomen  rather  than  in  the  pelvis — as  to  render  the  use  of  the  lithotrite 
difficult  and  not  very  safe ;  (3)  children  do  not  bear  with  impunity  the  fre- 
quent repetition  of  operations  required  in  the  procedure  of  simple  lithotrity, 
while  the  size  of  Bigelow's  evacuators  is  such  as  to  render  their  employ- 
ment in  children  quite  impracticable ;  and  (4)  lithotomy  is  such  a  suc- 
cessful procedure  in  earl}^  life  as  to  render  it  difficult  for  any  other  mode 
of  treatment  to  compete  with  it.  I  know  of  no  extended  statistics  of 
lithotrity  in  children,  but  Guersant  reports  40  cases  (5  of  them,  however, 
in  girls),  with  7  deaths,  or  a  mortality  of  17^  per  cent.  Several  ca-ses, 
moreover,  required  subsequent  lithotomy.  His  lithotomies  number  100, 
with  14  deaths,  and  his  total  number  of  cases,  treated  by  both  methods, 
140,  with  21  deaths,  or  a  mortality  of  15  per  cent.  Thus,  even  in  his  own 
hands,  lithotrity  (in  children)  has  been  less  successful  than  lithotomy, 
while  the  results  of  the  latter  operation,  when  indiscriminately  applied  to 
all  cases  under  puberty,  have  been  still  more  favorable,  1028  cases  collected 
by  Thompson  giving  but  68  deaths,  or  a  mortality  of  less  than  7  per  cent. 
Comparing  these  figures  with  those  given  in  the  preceding  pages,  we  find 
that  indiscriminate  lithotomy,  in  children,  is  safer  ecen  than  lithotrity, 
in  selected  cases  in  adults;  and  that,  on  the  other  hand,  lithotrity,  in 
selected  cases  in  children,  is  not  much  less  dangerous  than  indiscriminate 
lithotomy  in  adults.  Hence,  the  inference  seems  to  me  inevitable,  that  an 
age  below  puberty  is  a  positive  contra-indication  to  lithotrity. 

2.  Nature  and  Size  of  the  Stone. — No  absolute  rule  can  be  laid  down 
upon  these  points,  but  it  may  be  said,  in  general  terms,  that  in  the  case  of 
hard  calculi  (as  of  oxalate  of  lime),  one  inch  is  the  maximum  diameter 
which  adniits  of  crushing,  and  for  lithotrity  to  be  properly  applied  to  a 
mulberry  calculus  of  this  size,  all  the  other  circumstances  of  the  case  should 
be  favorable;  in  the  case  of  uric-acid,  and  particularly  of  pho.sphatic  cal- 
culi, this  limit  may  be  somewhat  exceeded,  but  even  in  dealing  with  such 
stones,  if  more  than  an  inch  and  a  half  in  diameter,  lithotomy  will  usually 
be  a  safer  operation  than  lithotrity.  Two  inches  would  be  the  maximum, 
even  if  the  calculus  were  phosphatic  and  the  bladder  healthy — a  combi- 
nation of  circumstances  Avhich  is  not  very  likely  to  occur.  The  existence 
of  multiple  calculi  is  in  itself  no  contra-indication  to  lithotrity ;  on  the 
contrary,  if,  as  then  usually  happens,  the  calculi  be  small,  the  operation  of 
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crushing'  may  be  considered  as  having-  been  partially  accomplished  by 
nature ;  if,  however,  the  stones  be  numerous  and  large,  lithotomy  would 
undoubtedly  be  a  safer  procedure.  If  the  calculus  be  adherent  or  encysted, 
lithotrity  is,  of  course,  out  of  the  question. 

3.  Condition  of  the  Urinary  Organs. — Several  circumstances  require 
consideration  under  this  head. 

(1)  Stricture  of  the  Urethra  is  almost  always  a  contra-indication  to 
lithotrity,  though  Sir  Henry  Thompson  has  shown  that  the  crushing  ope- 
ration may  occasionally  be  successfully  resorted  to  in  these  cases,  the  stric- 
ture being  of  course  submitted  to  dilatation  as  a  preliminary  measure ;  in 
the  large  majority  of  instances,  however,  and  certainly  in  the  hands  of  the 
majority  of  operators,  lithotomy  either  by  the  lateral  or  median  method, 
according  to  the  size  of  the  stone,  w^ould  be  a  preferable  procedure  in  cases 
of  this  kind. 

(2)  Enlargement  of  the  Prostate  is  not  in  itself  a  contra-indication  to 
lithotrity,  though  it  renders  the  operation  more  difficult,  and  requires  the 
use  of  Bigelow's  apparatus  or  some  similar  contrivance  to  aid  in  the  evacua- 
tion of  detritus;  if,  however,  the  enlargement  be  complicated  with  an  irri- 
table condition  of  the  bladder,  lithotomy  should  be  preferred,  particularly 
if  the  calculus  be  of  considerable  size. 

(3)  Atony  or  Paralysis  of  the  Bladder  is  usually  thought  to  contra- 
indicate  lithotrity,  but  does  not,  in  the  judgment  of  Sir  H.  Thompson,  whose 
opinion  upon  this  point  is  entitled  to  great  respect.  If,  however,  the  stone 
be  large,  in  a  case  of  atony  of  the  bladder,  the  crushing  operation  should 
probably  not  be  performed. 

(4)  A  Sacculated  Condition  of  the  Bladder,  if  it  could  be  detected  before- 
hand, would  ordinarily  contra-indicate  lithotrity,  on  account  of  the  proba- 
bility of  fragments  becoming  lodged  in  the  sacculi,  where  they  would  produce 
irritation,  and  might  elude  the  efforts  of  the  surgeon  to  find  and  dispose  of 
them.  It  is  probable,  however,  that  by  using  Dittel's  or  Bigelow's,  appa- 
ratus, much  of  this  difficulty  might  be  avoided. 

(5)  Cystitis,  if  present  in  an  aggravated  degree,  may  be  a  bar  to  the  per- 
formance of  lithotrity.  If  the  urine  be  loaded  with  mucus,  or,  still  worse, 
with  pus,  and  the  introduction  of  the  sound  be  productive  of  great  pain  and 
irritation,  lithotomy  will  usually  be  the  better  operation.  If,  however,  the 
stone  be  small  and  friable,  an  attempt  may  be  made  to  lessen  the  irritability 
of  the  bladder  by  keeping  the  patient  in  bed  and  daily  injecting  tepid  water, 
as  advised  by  Brodie,  when,  if  this  plan  succeeds,  lithotrity  may  perhaps 
be  safely  resorted  to.  When  cystitis  occurs  during  treatment  by  simple 
lithotrity,  the  patient  should  be  etherized,  the  fragments  of  stone  freely 
crushed,  and  the  debris  evacuated  by  means  of  Bigelow's  apparatus. 

(6)  Malignant  Disease  of  the  Bladder  would  certainly  diminish  the 
chances  of  successful  lithotrity,  but  would  still  more  positively  contra-indi- 
cate lithotomy  ;  if  the  stone  in  such  a  case  were  friable  and  of  moderate  size, 
it  would,  I  think,  be  justifiable  to  crush  it,  merely  as  a  palliative  measure. 

(1)  Organic  Disease  of  the  Kidney,  as  evidenced  by  the  presence  of 
albumen  and  tube-casts  in  the  urine,  is  usually  considered"  to  contra-indicate 
the  performance  of  lithotrity.  It  undoubtedly  renders  the  prognosis  of  the 
case  very  gloomy,  and  it  is  even  a  question  whether  any  operation  should 
be  performed  under  these  circumstances.  If  in  any  case  of  this  kind  it  be 
determined  to  attempt  the  removal  of  the  stone, "and  the  surgeon  has  to 
choose  between  lithotrity  and  lithotomy,  his  decision  should,  I  think,  be 
chiefly  guided  by  the  character  of  the  calculus ;  if  this  be  such  that  the 
bladder  can  probably  be  cleared  in  one  sitting,  the  crushing  operation 
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should  be  preferred ;  but  under  opposite  circumstances,  lithotomy  would 
be  the  safer  procedure. 

(8)  A  Tendency  to  the  Development  of  Urethral  Fever  is,  I  think,  a 
positive  contra-indication  to  lithotrity ;  if  the  surf>:eon  finds  that  a  rigor, 
with  subsequent  febrile  disturbance,  follows  every  introduction  of  an  instru- 
ment into  the  bladder  (and  this  can  be  tested  by  the  preliminary  use  of 
bougies),  all  idea  of  crushing  the  calculus  had  better  be  abandoned,  and 
lithotomy  resorted  to  instead.  If  lithotrity  be  persisted  in  under  these  cir- 
cumstances, the  operation  will  not  improbably  be  followed  by  deep-seated 
suppuration,  pyaimia,  and  perhaps  death. 

4.  General  "Condition  of  the  Patient. — If  the  health  of  the  patient  be 
feeble,  and  his  strength  failing,  without  there  being  any  special  disease  of 
the  urinary  organs,  lithotrity  is  unquestionably  preferable  to  lithotomy, 
and  should  be  performed  if  the  size  of  the  stone  permits.  This  condition 
is  not  unfrequently  met  with  in  old  people,  whose  constitutional  powers 
seem  to  have  deteriorated,  without  any  particular  lesion  being  present  to 
account  for  the  change.  If,  on  the  other  hand,  the  patient  be  of  a  nervous, 
anxious,  and  irritable  disposition,  unless  it  be  pretty  sure  that  all  the  frag- 
ments can  be  evacuated  at  one  sitting,  lithotomy  may  be  preferable  as 
ridding  the  patient  at  once  of  the  source  of  his  discomfort. 

Lithotomy. 

Lithotomy,  or  the  operation  of  Cutting  into  the  Bladder  to  Extract  a 
Stone,  is  the  remaining  resource  in  all  cases  (among  patients  of  the  male  sex) 
not  admitting  of  lithotrity  ;  it  is,  therefore,  the  mode  of  treatment  to  be 
adopted  in  all  cases  below  the  age  of  puberty,  and  in  a  certain  proportion, 
variously  estimated  by  authors  at  from  one-half  to  one-sixth,  of  the  re- 
mainder ;  hence  every  surgeon  who  sees  a  fair  proportion  of  both  youthful 
and  adult  patients,  will  have  to  cut  at  least  twice  for  each  time  that  he 
crushes  once. 

It  is  not  my  intention  to  give  an  account  of  the  history  of  lithotomy,  for 
which  I  would  refer  the  student  to  the  works  of  John  Bell,  but  to  describe 
the  principal  operative  procedures  which  are  in  use  at  the  present  day, 
beginning  with  the  ordinary  lateral  method,  which  is  essentially  that  intro- 
duced by  Cheselden,  and  considering  subsequently  the  median,  bilateral, 
and  other  forms  of  operation,  and  the  circumstances  by  which,  in  my  judg- 
ment, each  is  specially  indicated. 

Preparatory  Treatment. — It  is  seldom,  if  ever,  that  there  is  any 
necessity  for  an  immediate  resort  to  lithotomy ;  but,  on  the  contrary,  there  is 
usually  ample  time  for  the  surgeon  to  satisfy  himself,  by  careful  and  repeated 
sounding,  and  by  chemical  and  microscopical  examination  of  the  urine,  as 
to  the  nature,  size,  and  relations  of  the  calculus,  the  condition  of  the  urinary 
organs,  and  any  other  points  which  it  may  be  necessary  to  investigate, 
in  order  to  form  a  correct  judgment  as  to  the  state  of  his  patient.  An 
important  question,  which  occasionally  arises  in  practice,  is  whether  the 
surgeon  should  operate  in  every  case,  provided  that  the  patient  desire  it — 
giving  him  the  "ghost  of  a  chance,"  as  it  is  sometimes  called — or  whether 
the  operation  should  be  declined  whenever  the  surgeon's  experience  and 
judgment  lead  him  to  believe  that  operative  interference  can  be  productive 
of  no  benefit.  The  latter  course  is,  I  think,  the  one  to  be  pursued ;  the  case 
is  verv  different  from  that  of  amputation  for  injury,  or  herniotomy,  or 
colotomy  for  imperforate  rectum,  or  even  tracheotomy  for  croup.  In  those 
cases  the  patient  is  in  imminent  danger,  and  the  operation,  even  if  it  do 
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not  avert,  will  at  least  not  hasten  death ;  but  in  lithotomy,  as  in  ovariotomy, 
in  the  excision  of  tumors  from  the  parotid  region,  and  in  other  operations 
for  diseases  not  attended  with  immediate  risk,  if  the  surgeon's  interference 
do  not  cure,  it  will  certainly  kill;  hence,  in  any  case  of  vesical  calculus, 
if,  after  careful  examination  and  deliberate  reflection,  the  surgeon  conies  to 
the  conclusion  that  the  patient  will,  in  all  human  probabilit}',  not  survive 
the  operation,  that  operation  should,  in  my  judgment,  be  positively  declined. 

Fortunately  this  contingency  is  of  rare  occurrence,  and  it  is  almost  always 
possible  (unless  the  case  be  complicated  by  far  advanced  renal  disease)  to 
bring  the  patient  into  a  fit  state  for  operation,  by  enforcing  rest  for  a  week 
or  ten  days  previously,  and  by  adopting  means  to  bring  the  digestive 
functions  into  a  good  state,  and  to  lessen  or  relieve  any  existing  irritation 
of  the  urinary  organs  (see  page  942).  A  full  dose  of  castor  oil  should  be 
given  on  the  previous  day,  and  a  simple  enema  a  short  time  before  the 
operation,  so  that  the  awkward  accident  of  the  patient's  defecating  over 
the  surgeon's  hand  may  be  avoided,  and  that  the  rectum,  being  empty,  may 
be  less  exposed  to  the  risk  of  being  wounded.  It  is  well  also,  in  the  case 
of  an  adult,  to  have  the  perineum  shaved  before  the  patient  is  brought 
under  the  influence  of  the  anaesthetic. 

Lateral  Lithotomy. 

For  the  performance  of  lateral  lithotomy  a  firm  operating  table  is  re- 
quired, of  rather  less  than  the  ordinary  height,  so  that  when  the  surgeon 
kneels  or  sits  before  it  his  breast  shall  be  about  on  a  level  with  the  patient's 
buttocks.  Four  assistants  are  required — one  to  hold  the  staff,  one  to  give 
the  anaesthetic,  and  two  to  fix  the  patient's  limbs,  one  on  either  side. 
Many  operators  prefer  to  have  a  fifth  assistant  to  hand  the  instruments, 
but  if  the  surgeon  adopt  the  kneeling  posture  (which  I  think  the  best),  the 
instruments  may  be  conveniently  placed  within  his  own  reach,  on  a  tray 
upon  the  floor. 

Instruments.^ — The  instruments  required  are  a  stafl",  a  simple  straight 
bistoury  or  scalpel,  of  a  size  proportioned  to  the  age  of  the  patient,  a  probe- 
pointed  knife,  two  or  three  pairs  of  forceps,  a  scoop,  and  a  large  long- 
nozzled  syringe.  It  is  well,  in  addition,  to  have  within  reach  a  blunt 
gorget,  a  searcher,  and  a  lithotomy-tube. 

The  staff  should  be  boldly  curved,  and  of  as  large  a  size  as  the  urethra 
will  admit.    It  should  have  a  deep  and  smoothly-finished  groove  on  the 


Fig.  528. 


Lithotomy-staff,  with  groove  on  the  back. 


left  side,  or  (which  I  prefer)  in  the  middle  line  of  its  convexity,  beginning 
two  or  three  inches  above  the  commencement  of  the  curve,  and"  terminating 
abruptly  in  a  right  angle  about  a  quarter  of  an  inch  from  the  extremitv  of 
the  instrument.    In  using  the  common  staff,  the  groove  of  which  becomes 
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gradually  shallower,  till  it  ends  on  the  surface,  there  is  great  risk  of  the 
knife  slipping  oft"  and  wounding  the  posterior  wall  of  the  bladder.  The 
handle  of  the  staff'  should  he  broad  and  roughened,  so  as  to  give  the  assis- 
tant who  holds  it  a  firm  grasp  of  the  instrument. 

The  particular  form  of  the  knives  used  in  lithotomy,  may  vary  with  the 
fancy  of  the  operator.  Almost  every  distinguished  lithotomist  has  devised 
some  special  form  of  instrument,  which  bears  his  name,  but,  for  my  own 
part,  I  do  not  know  of  any  which  is  better  than  the  common  straight  bis- 
toury, which  is  found  in  every  "  minor  operating-case."  The p^'obe-pointed 
knife  is  useful  in  case  it  is  found  necessary  to  enlarge  the  incision  after 
the  withdrawal  of  the  staff. 

The  forceps  should  be  of  various  sizes  and  shapes,  some  straight  and 
some  curved.    It  is  better,  I  think,  to  have  the  blades  fenestrated,  which 


Fig.  529, 


Open-ljladed  lithotomy-forceps. 


gives  more  room  and  diminishes  the  weight  of  the  instrument,  and  the 
blades  may  be  lined  with  linen  (as  advised  by  Liston),  thus  allowing 
extraction" to  be  effected  without  the  application  of  so  much  force  as  to 
endanger  the  crushing  of  the  calculus. 

The  scoop,  well  curved  and  of  a  moderate  size,  should  be  firmly  fixed  in 
a  roughened  handle,  to  prevent  its  slipping. 


Fig.  530. 


Litliotoniy-scoop 


The  syringe  should  have  a  capacity  of  at  least  half  a  pint,  and  may  be 
made  of  gutta-percha  or  of  metal. 

The  blunt  gorget,  which  is  often  combined  with  the  scoop,  should  be 
probe-pointed,  and  is  used  to  guide  the  introduction  of  the  forceps  when 
the  perineum  is  too  deep  for  the  finger  to  reach  the  bladder.  The  searcher 
is  merely  a  sound  of  slight  curve,  while  the  tube,  which  is  introduced  through 
the  wound  in  case  of  hemorrhage,  may  be  made  either  of  silver,  or  of 


Fig.  531. 


Tube  for  plugging  the  wound  in  lithotomy. 


gum-elastic,  and  should  be  rounded  at  the  end,  with  large,  laterally-placed 
eves,  and  rings  at  the  outer  extremity  to  admit  the  tapes  by  which  it  is 
held  in  place. 
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Operation. — The  operation  is  thus  performed :  The  patient  being- 
thoroiig'hly  etherized  (with  his  rectum  empty,  and  his  perineum  shaved), 
the  surgeon  usually  injects  a  few  ounces  of  tepid  water  into  the  bladder 
(though  this  is  not  absolutely  necessary),  and  then  introduces  the  staff, 
with  which,  used  as  a  sound,  he  should  recognize  the  presence  of  the  stone. 
If  this  cannot  be  done,  the  staff  is  withdrawn  and  an  ordinary  sound  in- 
troduced, when,  if  the  stone  still  cannot  be  found,  the  operation  must  be 
postponed.  This  is  a  well-established  rule  of  surgery,  and  should  be  in- 
flexibly adhered  to;  for  (1)  the  stone,  if  small,  may  have  been  sponta- 
neously evacuated  upon  some  occasion  of  the  patient's  passing  water;  (2) 
it  may  have  become  caught  in  some  pouch  or  sac  of  the  bladder,  from 
which  it  cannot  be  dislodged;  or  (3)  the  instrument  may  not  have  entered 
the  bladder  at  all,  but  may  have  gone  through  some  false  passage  into  the 
recto-vesical  space  ;  under  any  of  which  circumstances  the  operation,  if  per- 
sisted in,  could  but  result  in  injury  to  the  patient  and  in  the  utter  discomfiture 
of  the  operator.  It  is  safer,  indeed,  unless  the  surgeon's  skill  should 
enable  him  to  be  sure  that  the  staff"  is  actually  in  the  bladder,  not  to  pro- 
ceed with  the  operation  unless  the  stone  can  be  touched  with  this  instru- 
ment, as  well  as  with  the  sound. 

The  staff  having  been  introduced,  the  patient  is  brought  to  the  foot  of 
the  table,  with  his  buttocks  projecting  over  the  end,  and  is  secured  in  the 

"lithotomy  position"  by  fast- 
ening- together  his  hands  and 
feet  with  bandages,  or  with 
leather  straps  provided  for  the 
purpose.  Assistants  then 
take  charge  of  the  limbs  on 
either  side,  and  expose  the 
perineum  by  drawing  the 
thighs  outwards  and  back- 
wards. The  surgeon  now 
fixes  the  staff  in  the  way  in 
which  he  wishes  it  to  be  held, 
and  intrusts  it  to  an  a.ssistant, 
who,  standing  on  the  patient's 
left  side,  holds  it  firmly  in  his 
right  hand,  while  with  the 
left  he  draws  aside  the  patient's 
scrotum.  It  is  this  assistant's 
duty  to  keep  the  staff  exactly 
as  the  operator  has  fixed  it, 
until  he  is  directed  to  with- 
draw it  from  the  bladder.  There  are  two  ways  in  which  the  staff  may  be 
fixed.  Liston's  plan,  which  I  think  much  the  best,  was  to  hook  the  staff" 
firmly  under  the  pubic  arch,  and  draw  it  almost  vertically  upwards,  and 
exactly  in  the  median  line,  thus  ol)taining  a  point  d'appui  which  insures 
the  steadiness  of  the  instrument,  and  widening  the  space  between  the 
urethra  and  the  rectum.  Many  surgeons,  however,  believe  that  the  ope- 
ration is  rendered  easier  by  turning  the  staff  a  little  to  the  left,  and  by 
making  its  convexity  bulge  into  the  perineum. 

The  surgeon  now,  casting  a  glance  to  see  that  all  his  instruments  are  in 
readiness,  sits,  or,  which  I  much  prefer,  kneels  on  his  right  knee  before 
the  patient,  and  introduces  a  finger  into  the  rectum,  so  as  to  insure  the 
contraction  of  this  tube,  and,  at  the  same  time,  fix  in  his  mind  the  relative 
positions  of  the  staff",  prostate,  rectum,  and  tuber  ischii.    Holding  the 


Fig.  532. 


Position  of  patient  and  line  of  incision  in  lateral 
lithotomy.  (Erichsen.) 
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knife  lightly  but  firmly  as  a  pen  between  the  fore  and  middle  fin,<?ers  and 
thumb  of  the  right  hand,  he  now  begins  his  incision  a  little  to  the  left  of 
the  raphe  and  (according  to  the  size  of  the  perineum)  from  an  inch  to 
an  inch  and  a  half  in  front  of  the  anus,  and  cuts  obliquely  downwards  and 
outwards  to  a  point  below  and  between  the  anus  and  tuberosity  of  the 
ischium,  but  rather  nearer  the  latter  than  the  former.  This  incision  should 
divide  the  skin  and  superficial  fascia  and  fat,  and  should  be  i-ather  deeper 
below  than  above ;  the  left  forefinger  is  next  placed  in  the  wound  so  as  to 
press  down  the  rectum  and  feel  for  the  staff,  which  is  soon  reached  bv 


Fig.  533. 


Deep  incision  in  liUiotomy.  (FERaussoN.) 


making  a  few  light  touches  with  the  edge  of  the  knife,  dividing  the  trans- 
verse space  between  the  accelerator  urinte  and  erector  penis  muscles.  The 
finger-nail  is  pressed  into  the  groove  of  the  staff'  at  as  loio  a  point  as  can 
be  felt,  and  upon  the  nail  the  point  of  the  knife  is  introduced,  so  as  to  open 
the  membranous  part  of  the  urethra ;  the  surgeon  then  drops  the  handle 
of  his  knife  a  little,  so  as  to  fix  it  firmly  beneath  the  knuckle  of  the  index 
finger,  and  turning  the  blade  half  sideways  (lateralizing  the  knife)  and 
slightly  depressing  its  handle,  pushes  it  steadily  onwards  along  the  groove 
of  the  staff  (which  it  must  never  leave),  following  it  constantly  with  the 
left  forefinger  to  protect  the  rectum,  until  the  cessation  of  resistance  and 
the  escape  of  urine  show  that  the  bladder  has  been  reached ;  the  knife  is 
then  cautiously  withdrawn,  still  lateralized,  and  kept  closely  to  the  staff, 
so  as  not  to  enlarge  the  incision.' 

The  surgeon  now  lays  down  his  knife,  and  placing  his  left  forefinger  above 
the  staff',  insinuates  it  by  a  twisting  movement  into  the  bladder,  between  the 
concavity  of  the  staff  and  the  roof  of  the  urethra;  by  observing  this  pre- 
caution, there  is  no  danger  of  the  surgeon  pushing  the  neck  of  the  bladder 
before  him,  and  thrusting  his  finger  into  the  recto-vesical  space.  The 
stone  is  usually  felt  lying  at  the  end  of  the  staff.  If  the  perineum  be  very 
deep  and  the  prostate  much  enlarged,  the  surgeon's  finger  may  not  be  long 
enough  to  reach  the  bladder,  and  then  the  blunt  gorget  must  be  substi- 
tuted, being  introduced  by  cautiously  pushing  it  along  the  groove  of  the 
staff.    The  finger  having  entered  the  bladder,  the  surgeon  directs  his 

'  Furneanx  Jordan  introduces  a  knife  with  a  concealed  blade,  and,  havins;  re- 
moved the  staff',  incises  the  prostate  and  neck  of  the  bladder  in  an  anterior  direction. 
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assistant  to  withdraw  the  staff,  and  then,  while  selecting'  the  forceps  which 
he  is  going-  to  use,  dilates  the  incision  of  the  prostate  by  pressing  his  flnger 
in  different  directions ;  the  forceps  are  next  introduced  closed,  along  and 
above  the  palmar  surface  of  the  finger,  which  is  slightly  withdrawn  as 
the  forceps  enter ;  the  forceps  having  touched  the  stone,  are  opened,  one 
blade  being  depressed  against  the  wall  of  the  bladder,  when  the  calculus  will 
commonly  fall  into  the  grasp  of  the  instrument ;  the  left  forefinger  is  now 
placed  upon  the  stone,  rectifying  its  position,  if  necessary,  so  as  to  make 
its  long  axis  correspond  to  the  line  of  the  wound,  and  extraction  is  then 
effected,  in  the  direction  of  the  axis  of  the  pelvis,  with  a  slow,  swaying, 
to-and-fro  movement,  such  as  obstetricians  employ  in  applying  the  forceps 
to  the  fcetal  head. 

In  some  cases  it  is  more  convenient  to  lay  aside  the  forceps,  and  effect 
extraction  with  the  scoop  employed  as  a  vectis;  should,  unfortunately,  the 

stone  be  broken  in  extraction,  the  scoop 
Fi«-  ■'534.  must  likewise  be  used  to  remove  the 

fragments.  After  the  calculus  has  been 
extracted,  the  surgeon  again  introduces 
his  finger  (or  the  searcher,  if  the  peri- 
neum be  deep  and  the  bladder  saccu- 
lated), and  makes  a  careful  exploration 
to  ascertain  if  there  is  another  stone 

1  osition  of  fiDger  and  scoop  in  extracting  .    .  i     i     •  i-        i      i  i. 

stone.  (Erichse.v.)  remaming,  such  bemg  cautiously  dealt 

with  in  the  same  manner  as  the  first. 
When  all  calculous  matter  has  been  removed,  the  surgeon,  as  a  matter  of 
precaution,  washes  out  the  bladder  through  the  wound  Math  a  s3Tingeful  of 
tepid  water,  and  then,  having  seen  that  thei*e  is  no  hemorrhage,  has  the 
patient  untied  and  placed  in  bed. 

After-treatment  This  is  sufficiently  simple.  The  bed  must  be  pro- 
tected with  India-rubber  cloth  covered  with  a  folded  sheet  or  l)lanket,  to 
absorb  the  urine  (which  of  course  flows  through  the  wound),  the  sheet 
being  frequently  changed,  so  as  to  keep  the  patient  dry  and  comfortable. 
For  a  day  or  two  the  urine  escapes  entirely  by  the  wound,  then  probably 
for  a  few  hours  by  the  urethra  (owing  to  the  swelling  of  the  deep  part  of 
the  incision),  and  then  again  partly  by  the  wound  in  gradually  decreasing 
quantities  as  the  healing  process  continues.  No  dressing  should  be  applied 
as  long  as  any  water  escapes  through  the  perineum,  but  after  this  the  incision 
may  be  treated  as  a  superficial  wound  in  any  other  situation.  Opium  may 
be  administered  in  the  form  of  suppository,  to  relieve  pain  and  insure 
sleep,  the  diet  and  general  treatment  of  the  patient  being  adapted  to  his 
constitutional  condition. 


Variations. — The  operation  of  lateral  lithotomy,  as  above  described, 
is  varied  in  different  ways  by  many  surgeons;  thus  as  regards  the  staj^', 
luany,  as  already  mentioned,  have  the  groove  on  the  left  side,  and  project 
the  instrument  into  the  perineum  ;  Aston  Key  employed  a  straight  staff, 
and  Buchanan,  of  Glasgow,  uses  one  which  is  not  curved  but  rectangular ; 
the  latter  instrument  has  been  further  modified  by  Hutchinson,  by  making 
the  staff  hollow  and  adding  a  stopcock,  so  that  it  can  be  used  as  a"^catheter. 
Still  more  complicated  forms  of  apparatus  have  been  devised  by  Earle,  N. 
R.  Smith,  Corbett,  Wood,  and  Avery,  designed  to  render  it"^  impos.sil)le 
for  the  surgeon  to  miss  the  groove  or  the  staff  in  making  his  incision. 
Instead  of  using  the  same  knife  for  the  deep  as  for  the  superficial  part  of 
the  wound,  some  surgeons  employ  a  probe-pointed  or  beaked  knife  after 
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Fig.  535. 


Fig.  53(). 


openin^^the  urethra,  while  others  prefer  the  cutting  gorget  (Fig.  535),  and 
still  others  the  lithotome  cache  (Fig.  536);  excellent  operations  have  been 
clone  with  each  of  these  instruments,  and  I  have  no  wish  to  decry  their 
usefulness  in  the  hands  of  those  who  feel  that 
the  procedure  is  thereby  rendered  easier  or 
safer ;  but  for  my  own  part  I  am  quite  satis- 
fied with  the  simple  bistoury,  and  think  it  an 
advantage  not  to  have  to  change  the  instru- 
ment during  the  operation. 

In  common  with  most  surgical  writers  of 
the  present  day,  I  have  advised  a  very  limited 
incision  o  f  the  prostate  and  neck  of  the  blad- 
der, the  wound  to  be  subsequently  dilated 
with  the  finger — and  I  certain!}^  believe  this 
to  be  the  best  mode  of  practice ;  other  sur- 
geons, however,  as  Teevan,  i-ecommend  a  free 
division  of  the  prostate,  and  believe  that  by 
this  course  they  increase  the  probability  of  a 
successful  result.  I  have  not  advised  the  in- 
troduction of  the  lithotomy-tube  in  cases  un- 
complicated by  hemorrhage,  but  many  sur- 
geons employ  it  in  every  instance,  partly  to 
prevent  the  accumulation  of  clots  in  the 
wound,  and  partly  with  the  idea  that  its  use 
diminishes  the  risk  of  urinary  infiltration ;  I 
do  not  think  it  necessary  in  ordinary  cases, 
but  there  is  no  particular  objection  to  its  em- 
ployment, and,  if  the  surgeon  cannot  see  his 
patient  at  short  intervals  after  the  operation, 
its  use  may  be  proper  as  a  measure  of  precau- 
tion. 

Diflficulties  in  the  Operation  The 

most  difficult  part  of  the  operation,  in  the  case 
of  children,  is  to  reach  the  bladder,  the  ex- 
traction of  the  stone  being  then  usually  ef- 
fected without  any  trouble.  If  the  rule  which 
has  been  given,  to  pass  the  finger  between  the 
upper  surface  of  the  staff  and  the  roof  of  the 
urethra,  be  followed,  there  will  be  little  risk 
of  missing  the  bladder.  If,  however,  the  finger 
be  thrust  in  from  below,  it  may  readily  tear 
across  the  membranous  portion  of  the  urethra, 
and,  pushing  back  the  neck  of  the  bladder  before  it,  enter  the  recto-vesical 
space.  If  such  an  accident  should  happen,  and  should  be  noticed  before 
the  staff  is  withdrawn,  the  surgeon  may  retrace  his  stops,  and,  fixing  the 
knife  firmly  in  the  groove  of  the  instrument,  notch  the  neck  of  the  bladder, 
and  cautiously  introduce  his  finger  into  the  organ ;  if  the  staff  has  been 
already  withdraw^n,  it  should  be  reintroduced,  if  possible,  when  the  sur- 
geon may  proceed  as  before ;  but  if  this  cannot  be  done,  the  operation 
should  be  abandoned  and  the  wound  allowed  to  heal.  This  course,  though 
mortifying  to  the  surgeon's  pride,  is  infinitely  preferable  to  endangering 
the  life  of  the  patient  by  attempting  to  reach  the  bladder  without  a  guide. 
In  the  adult,  the  bladder  is  usually  reached  without  trouble,  but  there 
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may  be  considerable  difficulty  in  seizing-  and  extracting  the  stone.  This  is 
commonly  due  either  to  the  position  or  to  the  size  of  the  calculus. 

(1)  Difficulty  in  Extraction  from  the  Position  of  the  Stone. — The  stone 
may  be  lodged  at  the  inferior  fundus  of  the  bladder,  behind  an  enlarged 
prostate;  extraction  is  to  be  effected  by  using  forceps  with  a  decided  curve, 
and  by  pushing  up  the  bladder  with  the  finger  in  the  rectum.  If  the  stone, 
on  the  other  hand,  is  at  the  superior  fundus,  above  the  pubis,  it  may  be 
brought  into  reach,  as  advised  b}'^  Aston  Key,  by  compressing  the  wall  of 
the  abdomen.  If  the  stone  be  caught  between  the  folds  of  the  vesical 
mucous  membrane,  or  between  the  enlarged  fasciculi  of  the  bladder,  an 
attempt  may  be  made  to  dislodge  it  by  patient  manipulation  with  the  finger 
and  scoop,  or  perhaps  by  directing  upon  the  calculus  a  stream  of  tepid 
water ;  it  is  sometimes  recommended  to  expand  the  walls  of  the  bladder 
by  opening  very  large  forceps  within  it,  in  the  hope  that  the  stone  may 
then  drop  out  from  its  hiding-place,  but  the  plan  is  not  free  from  danger, 
and  there  is  reason  to  believe  that  rupture  of  the  bladder  has  been  thus 
produced.  Spasm  of  the  bladder — a  kind  of  hour-glass  contraction  of  the 
organ — is  said  to  occur  sometimes,  preventing  the  seizure  of  the  stone ; 
all  that  could  be  done  in  such  a  case  would  be  to  wait  patiently  until  the 
spasm  should  disappear,  postponing,  if  necessary,  the  completion  of  the 
operation  until  another  day.  If  the  calculus  be  adherent  or  encysted,  its 
removal  will  be  attended  with  great  difficulty  ;  if  merely  adherent,  the  stone 
may  perhaps  be  coaxed  away  from  its  bed  with  the  scoop — with  all  gentle- 
ness, however,  lest  the  bladder  itself  be  torn.  If  the  calculus  be  encysted, 
it  will  probably  be  necessary  to  abandon  the  operation,  though  an  attempt 
might  in  some  instances  be  made  to  enlarge  the  orifice  of  the  cyst  (as  was 
done  by  Brodie),  with  a  probe-pointed  knife,  and  then  enucleate  the  stone, 
as  it  were,  with  the  scoop.  Deformity  of  the  pelvis  from  rickets  may 
prove  an  obsitacle  to  extraction,  as  in  cases  observed  by  Erichsen,  Thomp- 
son, and  others. 

(2)  Difficulty  arising  from  the  Size  of  the  Stone. — If  the  short  diame- 
ter of  the  calculus  exceed  an  inch  and  a  half  in  length,  extraction  will 
always  be  difficult,  and  if  it  exceed  two  inches,  almost  impossible  without 
dangerous  bruising  of  the  prostate.  Under  these  circumstances  the  sur- 
geon must  either  (1)  gain  more  room  by  incising  the  right  side  of  the 
prostate,  (2)  reduce  the  size  of  the  stone  by  crushing  it  within  the  bladder, 
or  (3)  resort  to  the  recto-vesical,  or  to  the  supra-pubic  operation.  Incision 
of  the  right  side  of  the  prostate  was  the  plan  recommended  by  Liston,  and 
is  readily  accomplished  with  the  probe-pointed  knife,  guided  by  the  finger. 
Crushing  the  stone  within  the  bladder^  is  attended  with  some  risk,  on 
account  of  the  contracted  state  of  the  organ,  unless  the  calculus  be  soft, 
when  it  may  be  readily  broken  up  with  strong  forceps.  This  plan  was 
adopted  by  Prof.  Nathan  Smith,  of  New  Haven,  who,  according  to  his 
son.  Prof.  N.  R.  Smith,  of  Baltimore,  "  was  always  desirous  of  accomplish- 
ing that  which  many  operators  have  deprecated,"  the  fracture  of  the  stone 
by  the  forceps."  After  crushing,  the  fragments  must  be  carefully  removed, 
and  the  bladder  repeatedly  washed  out  with  a  stream  of  tepid  water.  If 
the  incision  of  the  right  side  of  the  prostate  does  not  give  sufficient  room, 
and  the  stone  cannot  be  crushed  without  endangering  the  integrity  of  the 

1  Dr.  Dyer,  of  Hartsville,  Teim.,  has  recorded  a  most  remarkable  case  in  wliich  a 
surgeon  a  stone  in  the  bladder  by  repeated  h\ows  with  a.  chisel  and  mallet;  the 
pati(!nt  recovered  !  Large  calculi  have  been  broken  up  after  lithotomy  by  drilling, 
by  Civiale  (who  invented  an  instrument  for  the  purpose),  Miss  Anna  E.  Broomall,  of 
this  city,  and  others. 
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bladder,  the  only  remaining-  course  is  to  p(!rform  either  the  recto-vesical  or 
the  high  operation — the  former  l)eing  probably  the  preferable  procedure. 

Dangers,  Complications,  and  Accidents  of  the  Operation  

These  may  arise  during-  or  after  the  oi)eration.  Thus,  in  making  the  in- 
cision, if  the  knife  be  entered  too  far  forwards,  or  penetrate  too  deeply  at 
the  upper  part  of  the  wound,  the  artery  of  the  bulb,  or  the  vessels  of  the 
corpus  cavernosum,  may  be  cut,  giving  rise  to  troublesome  hemorrhage; 
if,  on  the  other  hand,  the  incision  be  placed  too  low,  there  is  some  risk  of 
wounding  the  rectum,  of  cutting  through  the  entire  breadth  of  the  prostate 
and  neck  of  the  bladder,  thus  allowing  infdtration  of  urine  behind  the  pel- 
vic fascia,  or  even  of  opening  the  bladder  entirely  l)ehind  the  prostate,  an 
accident  which  would  in  all  probability  be  fatal.  Again,  if  the  knife  be 
too  much  lateralized,  in  making  the  deej)  incision,  the  pudic  artery  may  be 
wounded ;  while,  if  not  sufficiently  lateralized,  the  rectum  will  be  en- 
dangered. Finally,  if  the  knife  be  not  kept  closely  to  the  staff,  in  the  deep 
incision,  the  posterior  wall  of  the  bladder  may  be  injured,  and  it  has,  ac- 
cording to  Miller,  even  happened  (with  the  cutting  gorget)  "that  by  a 
more  heroic  thrust  the  bladder  has  been  completely  perforated,  the  intes- 
tines have  protruded,  and  after  death  the  liver  has  been  found  wounded." 

Dangers  may  arise  during  the  extraction  of  the  stone  from  a  portion  of 
mucous  membrane  being  caught  in  the  grasp  of  the  forceps,  from  the  sur- 
geon pulling  too  much  upwards — not  in  the  direction  of  the  axis  of  ihe 
pelvis — and  thus  attempting-  to  force  the  stone  through  the  narrowest  part 
of  the  pelvic  outlet,  or  from  the  extraction  being  effected  with  such  rapidity 
as  to  bruise  and  tear  instead  of  dilating  the  prostate.  It  occasionally 
happens  that  the  extraction  of  a  stone  is  impeded  by  a  portion  of  an  en- 
larged prostate — a  lobule,  as  it  were,  resembling  an  adenoid  tumor — be- 
coming entangled  in  the  triangular  space  between  the  blades  of  the  instru- 
ment and  the  calculus.  The  usual  practice,  under  these  circumstances,  is 
gently  to  push  back  the  protruding  1)ody,  but  Sir  William  Fergusson  gave 
the  high  sanction  of  his  name  in  commendation  of  a  bolder  course,  no  less 
than  the  enucleation  of  these  semi-detached  prostatic  masses — a  plan 
which  he  declared  to  be  perfectly  safe,  while  possessing  the  manifest  advan- 
tage of  enabling  the  surgeon  to  relieve  the  prostatic  affection  at  the  same 
time  that  he  removed  the  stone.' 

Among  the  rarer  accidents  occasionally  met  with  after  lithotomy  are 
(1)  the  discovery,  after  a  few  days,  that  a  second  stone  or  calculous  frag- 
ments, which  at  first  escaped  detection,  remain  in  the  bladder — to  be  re- 
medied by  dilating  the  wound  and  extracting,  or  by  lithotrity;  (2)  the 
persistence  o(  a  j^erineaJ  fistula — the  treatment  of  which  condition  will  be 
described  hereafter;  (.3)  sexual  impotence,  or  sterility,  usually  attributed 
to  wound  of  the  seminal  duct,  but,  according  to  Thompson,  really  due  to 
sloughing  or  inflammatory  action — probably  incurable ;  (4)  incontinence 
of  nrine — to  be  treated  as  when  arising  from  other  causes ;  and  (5)_  no 
stone  being  discoveraMe  when  the  forceps  are  introduced — a  most  mortify- 
ing occurrence,  which  may  result  from  an  error  of  diagnosis,  no  calculus 
having  existed,  from  the  stone  being  encysted  or  lodged  in  a  pouch  of  the 
bladder,  where  it  cannot  be  found,  from  its  having  escaped  from  the  Avound 
with  the  first  gush  of  urine,  or,  finally,  from  the  surgeon  having  missed 
the  bladder  and  cut  into  the  recto-vesical  space.  If  the  stone  cannot  be 
found,  all  that  can  be  done  is  to  abandon  the  operation  for  the  time,  and 
this  should  be  done  before  the  patient  is  exhausted  by  the  repeated  but 

'  This  practice  has  also  been  adopted  by  other  surgeons,  including  Cadge,  Keith 
(of  Aberdeen),  Williams,  Harrison,  and  myself. 
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fruitless  introduction  of  instruments  into  the  bladder.  If  the  symptoms  of 
calculus  persist  after  the  wound  has  healed,  a  careful  examination  with  the 
sound  should  be  a<rain  instituted,  when,  if  the  stone  be  unmistakably  pre- 
sent, the  operation  may  be  repeated.  It  has  occasionally  happened  that  a 
second  lithotomy  has  enabled  the  surgeon  to  extract  a  calculus  which 
completely  eluded  discover}'  at  the  time  of  the  first  operation. 

Treatment  of  Complications.  1.  Hemorrliage. — The  superficial 
and  transverse  perineal  arteries,  one  or  both,  are  always  divided  in  lateral 
lithotomy,  but  rarely  give  trouble,  though,  if  large,  they  may  require  liga- 
tures. The  artery  of  the  bulb  or  the  internal  pudic  may  be  wounded,  even 
in  the  hands  of  the  most  skilful  operator,  on  account  of  an  abnormal  dis- 
tribution of  these  vessels,  and,  from  a  similar  cause,  the  dorsal  artery  of 
the  penis  or  the  inferior  hemorrhoidal  may  be  likewise  exposed  to  injury. 
The  application  of  ligatures  to  the  deep  arteries  of  the  perineum  is  some- 
times attended  with  great  difficulty,  or  may  even  be  impossible.  Under 
such  circumstances  the  surgeon  may  rely  upon  pressure,  kept  up  by  the 
fingers  of  assistants  for  several  hours,  or  may  pass  a  tenaculum  beneath 
the  bleeding  vessel  and  tie  the  instrument  in  the  wound,  as  was  success- 
fully done  by  Physick,  in  1794,  and  as  has  since  been  recommended  by 
Thompson,  and  by  Keith,  of  Aberdeen,  the  latter  surgeon  having  devised 
for  the  purpose  a  tenaculum,  from  which  the  handle  can  be  detached  at 
will.  Another  plan,  also  suggested  by  Physick,  is  to  pass,  with  suitable 
forceps,  a  curved  needle  armed  with  a  ligature  beneath  the  vessel,  and  then, 
disengaging  the  forceps,  draw  out  the  needle  and  secure  the  vessel  with  a 
knot.  When  the  bleeding  artery  is  far  back,  at  the  side  of  the  prostate  or 
by  the  neck  of  the  bladder,  "I  know,"  says  John  Bell,  "of  no  way  of 
securing  it  but  by  laying  hold  of  it  with  the  old  artery  forceps  and  letting 
them  remain  for  the  night."  The  same  purpose  may  be  accomplished  by 
using  the  "artery  compressor"  with  movable  handle,  devised  by  Prof. 
Gross,  or  by  catching  the  vessel  with  an  ordinary  serre-fine,  provided  with 
a  ligature  hanging  out  of  the  wound,  to  facilitate  its  withdrawal. 

Venous  hemort^hage  sometimes  occurs  very  insidiously,  the  blood  flow- 
ing backwards  into  the  bladder,  where  it  may  become  coagulated,  instead 
of  escaping  externally.  When  the  bleeding  is  from  a  superficial  vein,  this 
should  be  unhesitatingly  tied,  but  if  the  hemorrhage  proceed  from  the 
prostatic  plexus,  it  will  be  better  to  introduce  the  lithotomy-tube  sur- 
rounded with  a  piece  of  muslin  arranged  as  a  "petticoat"  or  "shirt" 
(canuJe  a  chemise),  into  which  strips  of  lint  can  be  stuff'ed  so  as  to  firndy 
plug  the  entire  wound,  or,  as  recommended  by  Crequy,  Guyon,  and  Buck- 
stone  Browne,  with  an  India-rubber  bag  which  can  be  distended  with  air 
after  it  is  placed  in  position.  Cold  irrigations  and  the  application  of  ice- 
bags  to  the  perineum  and  hypogastrium  may  also  be  of  service,  or  cold  and 
pressure  may  be  combined  by  using  the  tube  and  India-rubber  bag  and 
filling  the  latter  with  iced  water. 

Hemorrhage,  though  seldom  the  immediate  cause  of  death  after  lith- 
otomy, is  always  to  be  dreaded,  as  it  certainly  predisposes  the  patient  to 
the  occurrence  of  diffuse  inflammation  of  the  areolar  tissue  around  the 
wound. 

Secondary  hemorrhage  is  a  comjiaratively  rare  complication  of  lithotomy. 
It  is  to  be  treated  by  the  application  of  ligatures,  if  the  source  of  hemor- 
rhage can  be  discovered,  but  if  not,  by  the  use  of  styptics  and  pressure,  or 
by  the  actual  cautery. 

2.  Wound  of  the  Rectum  is  an  annoying,  but  usually  not  a  very  serious, 
accident.    If  the  wound  be  of  small  extent  and  low  down,  it  wilf  probably 
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heal  spontaneously,  but,  under  other  circumstances,  may  lead  to  the  forma- 
tion of  a  recto-vesical  listiila,  which  must  be  remedied  in  the  way  described 
at  page  893. 

3.  Diffuse  Inflammation  of  the  Areolar  Tissue  surrounding  the  Neck 
of  the  Bladder  and  the  Itectum  may  arise  from  infiltration  of  urine,  or 
from  bruising  of  the  part  in  the  attempt  to  extract  a  large  stone.  Urinary 
infiltration,  which  is  probably  not  as  often  met  with  as  was  formerly  sup- 
posed, arises  from  too  free  division  of  the  prostate  in  the  deep  incision.  It 
has  been  suggested  that  the  occurrence  of  this  accident  might  be  prevented 
by  the  use  of  the  lithotomy-tube,  but  as  the  urine  always  Hows  out  along- 
side of  the  tube  as  well  as  through  it,  it  is  evident  that  nothing  could  be 
gained  in  this  way.  The  second  condition  which  gives  rise  to  diffuse  areo- 
lar inflammation,  bruising  of  the  parts  around  the  neck  of  the  bladder,  is 
due  to  rough  manipulation  and  the  endeavor  to  bring  a  large  stone  through 
an  opening  which  is  too  small  for  the  purpose.  The  remedy  is  not  to 
hastily  enlarge  the  incision,  for  this  exposes  to  the  risk  of  urinary  infiltra- 
tion, but  to  effect  gradual  dilatation  by  means  of  the  finger  and  by  the 
lever-like  action  of  the  forceps,  notching,  if  necessary,  the  opposite  side  of 
the  prostate,  crushing  the  stone,  or  even  resorting  to  the  recto-vesical  sec- 
tion (see  page  958).  The  occurrence  of  diffuse  inflammation  of  the  areolar 
tissue  is  certainly  predisposed  to  by  the  existence  of  renal  disease,  and  by 
excessive  loss  of  blood  at  the  time  of  the  operation.  The  treatment  con- 
sists in  the  administration  of  nutritious  food,  with  stimulants  and  tonics, 
and  in  making  free  incisions  to  allow  the  escape  of  pent-up  fluids.  Brodie 
in  one  case  saved  his  patient  by  freely  dividing  all  the  tissues  between  the 
perineal  wound  and  the  rectum. 

4.  Other  Complications  may  arise,  such  as  sloughing  of  the  wound, 
inflammation  of  the  bladder  or  kidneys,  peritonitis,  erysipelas,  pyaemia, 
or  tetanus,  the  treatment  of  which  affections  is  to  be  conducted  on  the 
principles  which  guide  the  surgeon  in  their  management  when  they  occur 
under  other  circumstances. 

Results  of  Lateral  Lithotomy. — The  results  of  lithotomy  are 
unquestionably  more  influenced  by  the  age  and  general  condition  of  the 
patient,  the  size  of  the  stone,  etc.,  than  by  the  greater  or  less  degree  of 
skill  with  which  the  operation  is  executed;  manual  dexterity  is,  however, 
by  no  means  to  be  despised,  and  lithotomy  is  justly  declared  by  Sir  Henry 
Thompson  to  be  a  "  grand  operation,"  and  "one  of  the  best  practical  tests 
of  a  good  surgeon." 

The  statistics  of  lithotomy  have  been  investigated  by  numerous  authors, 
and  the  general  mortality — for  all  ages  and  conditions — appears  to  be  about 
one  in  seven  or  eight.  The  effect  of  age  in  influencing  the  result  of  the 
operation  is  very  marked;  377  operations  on  patients  between  6  and  11 
years  old  gave,  according  to  Thompson,  but  16  deaths,  a  mortality  of  but 
little  over  4  per  cent.,  while,  on  the  other  hand,  233  operations  on  patients 
between  59  and  70  gave  63  deaths,  a  mortality  of  over  27  per  cent.  In 
neither  category  were  the  cases  in  any  way  selected.  That  the  size  and 
weight  of  the  stone  influence  the  result  of  the  operation  is  seen  from 
Crosse's  tables,  which  show  that  the  mortality  of  cases  in  which  the  stone 
weighed  less  than  half  an  ounce  was  8^  per  cent.,  and  of  those  in  which  it 
weighed  more  than  half  an  ounce,  19^  per  cent.  But  nothing  influences 
so  decidedly  the  results  of  lithotomy  as  the  condition  of  the  urinary  organs: 
"it  is,"  says  Brodie,  "organic  disease  of  the  urinary  organs,  the  kidneys, 
or  bladder,  or  parts  connected  with  them,  that  is  to  be  especially  appre- 
hended, as  increasing,  tenfold,  the  hazard  of  the  operation.    Of  persons  in 
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whom  the  calculus  is  not  of  a  \nrge  size,  on  whom  the  operation  is  per- 
formed, I  will  not  say  very  well,  but  not  very  unskilfully,  and  who  are 
free  from  all  organic  disease,  there  are  very  few  who  do  not  recover;  while 
of  those  in  whom  organic  disease  exists,  there  are  few  who  do  not  die." 

For  the  statistical  results  of  lateral  lithotomy,  as  compared  with  litho- 
trity,  see  page  949. 

Bilateral  Lithotomy. 

This  operation  was  introduced  in  its  present  form  by  Dupuytren,  in  1824, 
and  has  been,  in  this  country,  particularly  illustrated  by  the  late  Prof.  Eve 
and  Prof  Briggs,  of  Nashville,  and  by  Prof.  Hughes,  of  Keokuk.  The 
first-named  surgeon  is  said  to  have  performed  it  in  92  cases,  with  only  8 
deaths.  The  instruments  required  are  a  staff,  grooved  in  the  median  line, 
a  scalpel,  a  double  lithotome  cache  (Fig.  531),  modified  b}""  Dupuytren  from 


Fig.  537. 


Dupnytren's  lithotome  cachi,  opened. 


the  single  lithotome  of  Frere  Come  (Fig.  536),  which  is  still  used  by  French 
surgeons  in  the  latei^al  operation,  forceps,  scoops,  etc.  The  first  incision  is 
made  in  a  curve  around  the  rectum,  the  extremity  on  each  side  reaching  to 
a  point  midway  between  the  anus  and  tuber  ischii,  or  a  little  nearer  the 
latter,  and  the  middle  of  the  incision  passing  from  a  half  to  three-quarters 
of  an  inch  in  front  of  the  anus;  the  wound  is  then  deepened  until  the 


Fig.  538. 


Bilateral  lithotomy. 


membranous  portion  of  the  urethra  is  exposed,  when  this  is  opened  suffi- 
ciently to  admit  the  beak  of  the  lithotome,  which  is  introduced,  closed, 
along  the  groove  of  the  staff  into  the  bladder.  The  instrument  having 
touched  the  stone,  is  turned  with  its  concavity  downwards,  when  the  staff 
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is  withdrawn;  the  surgeon  now  expands  the  blades  of  the  lithotome  to  an 
extent  previously  determined,  and  regulated  by  means  of  a  screw,  and 
divides  both  lobes  of  the  prostate  from  within  outwards  by  drawing  the 
instrument  out  with  the  handle  well  depressed  and  exactly  in  the  median 
line  of  the  patient's  bod^^  The  finger  is  then  passed  into  the  bladder,  and 
upon  this  the  forceps  are  introduced,  extraction  being  completed  as  in  the 
lateral  operation. 

The  theoretical  advantages  of  this  operation  are,  that  the  wound  being 
placed  low,  there  is  little  or  no  risk  of  hemorrhage,  the  arteries  of  the  bulb 
and  the  transverse  and  superficial  perineal  arteries  being  all  above  the  line 
of  incision,  and  that  the  prostate  is  equally  divided  upon  both  sides,  thus 
giving  a  free  opening  into  the  bladder;  in  practice,  however,  the  bilateral 
is  not  found  to  be  an}^  more  successful  than  the  lateral  method,  which  is, 
I  think,  an  easier  operation.  Gross  has  collected  514  cases  of  bilateral 
lithotomy,  with  41  fatal  results,  a  mortality  of  about  1  in  12|. 

Instead  of  pushing  in  the  lithotome  along  the  groove  of  the  staff,  some 
operators  take  the  latter  instrument  in  their  own  hands  as  soon  as  the  beak 
of  the  lithotome  is  lodged  in  its  groove,  and,  by  depressing  the  handle 
with  a  quick  rocking  motion,  bring  both  instruments  together  into  the 
bladder;  this  manoeuvre  I  have  seen  skilfully  executed  by  the  late  Prof. 
Joseph  Pancoast,  of  this  city. 

Pre-Rectal  Lithotomy. 

This,  which  is  a  modification  of  the  ordinary  bilateral  method,  was  intro- 
duced by  Nelaton,  and  consists  in  making  a  careful  dissection  in  front  of 
the  rectum,  so  as  to  open  the  urethra  at  the  apex  of  the  prostate,  without 
coming  in  contact  with  the  bulb  ;  the  remaining  steps  of  the  operation  are 
the  same  as  in  Dupuytren's  method. 

Medic-Bilateral  Lithotomy. 

This  operation  was  introduced  by  Civiale,  in  1829,  and  was  adopted  in 
several  instances  by  Sir  Henry  Thompson,  who  has,  however,  since  aban- 
doned it  in  favor  of  the  lateral  and  supra-pubic  methods.  The  staff  being 
firmly  held  by  an  assistant,  an  incision  about  an  inch  and  a  half  long  is  made 
in  the  median  line  of  the  perineum,  terminating  a  little  in  front  of  the  anus, 
and  cautiously  deepened  so  as  to  open  the  membranous  portion  of  the  urethra 
without  wounding  the  bulb ;  a  straight  double  lithotome  is  then  lodged  in  the 
groove  of  the  staff  and  pushed  on  into  the  bladder,  dividing  both  lobes  of  the 
prostate  as  it  is  withdrawn,  just  as  in  Dupuytren's  method.  Sir  Wm.  Fer- 
gusson  has  imitated  this  plan,  as  regards  the  external  wound  at  least,  by 
making  a  perineal  incision  in  the  form  of  an  inverted  X- 

Civiale's  seems  to  me  on  the  whole  better  than  Dupuytren's  operation, 
but  neither  presents  any  particular  advantage  over  the  lateral  method; 
either  may,  however,  be  properly  resorted  to  in  cases  in  which  the  stone  is 
large,  and  in  which  hemorrhage'  is  to  be  for  any  reason  specially  dreaded. 
Prof.  Briggs,  of  Nashville,  has  successfully  employed  the  medio-bilateral 
method  in  nine  cases. 

Median  Lithotomy. 

This  is  an  old  operation,  formerly  known  as  the  "  MarianP  (from 
Marianus  Sanctus  Barolitanus,  a  surgeon  of  the  sixteenth  century),  but 
revived  with  improvements  by  Manzoni,  De  Borsa,  and  Rizzioli,  and  per- 
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fected  by  Allarton,  whose  name  it  now  gonerally  bears.  A  staff  grooved 
in  the  median  line  is  firmly  held  against  the  pubis  by  an  assistant,  when 
the  surgeon  introduces  his  left  forefinger  with  the  palmar  surface  upwards 
into  the  rectum,  placing  its  tip  upon  the  apex  of  the  prostate ;  a  straight 
bistoury,  double-edged  at  the  point,  is  then  entered  with  its  principal  cut- 
ting edge  upwards,  in  the  median  line  of  the  perineum,  half  an  inch  in  front 
of  the  anus,  and  pushed  steadily  onwards  until  it  penetrates  the  mem- 
branous portion  of  the  urethra  and  lodges  in  the  groove  of  the  staff;  the 
apex  of  the  prostate  is  now  notched  by  pushing  the  knife  a  few  lines 
towards  the  bladder,  and  the  urethra  then  slightly  divided  and  the  external 
wound  enlarged  to  about  an  inch  and  a  half,  by  cutting  upwards  as  the 
knife  is  withdrawn.  A  ball-pointed  probe  is  next  passed  into  the  bladder, 
along  the  groove  of  the  staff,  which  is  then  removed — the  surgeon's  finger 
following  the  probe  and  dilating  the  prostatic  incision  in  its  course;  the 
forceps  are  then  introduced,  and  the  stone  extracted  as  in  other  operations. 
In  order  to  assist  the  dilatation  of  the  prostate,  Allarton  has  suggested  the 
use  of  fluid  pressure  applied  by  means  of  an  Arnott's  dilator,  and  Teale, 
Dolbeau,  and  others,  have  devised  metallic  instruments  for  the  same  pur- 
pose; as  pointed  out,  however,  by  both  Erichsen  and  Thompson,  instru- 
mental is  much  less  safe  than  digital  dilatation. 

Allarton's  operation  has  been  variously  modified  by  other  surgeons,  as 
by  Thompson,  who  exposes  the  staff  by  cutting  from  before  backwards, 
and  by  Erichsen,  who  employs  a  rectangular  staff,  passes  a  beaked  director 
along  the  groove  after  making  the  incision  (to  open  the  way  for  the  finger), 
and  effects  digital  dilatation  before  withdrawing  the  staff,  as  in  the  lateral 
operation. 

The  advantage  of  the  median  over  the  lateral  operation  is  the  diminished 
risk  of  hemorrhage  (though,  according  to  Thompson  and  Cadge,  the  gain 
in  this  respect  has  been  greatly  exaggerated),  and  of  urinari/  infiltration. 
Its  disadvantage  is  the  limited  amount  of  space  which  it  affords  for  the 
extraction  of  the  stone.  Hence  its  application  should,  it  seems  to  me,  be 
practically  limited  to  those  cases  among  adults  in  which,  though  the  stone 
is  small,  lithotrity  is  inadmissible,  and  hemorrhage  particularly  to  be  feared. 
It  is  decidedly  contra-indicated  by  the  presence  of  a  large  stone,  and  by 
hypertrophy  of  the  prostate,  which  interferes  with  the  manipulation  of  the 
forceps  through  the  small  opening  afforded  by  the  median  incision. 

There  is,  however,  another  class  of  cases,  in  which  the  median  operation 
often  answers  a  very  good  purpose,  and  that  is  when  it  becomes  necessary 
to  cut  into  the  bladder  to  remove  a  foreign  body  (see  p.  402). 

Allarton  has  collected  139  cases  of  the  median  operation,  with  13  deaths, 
or  a  little  over  9  per  cent. ;  his  tables  are,  however,  according  to  Poland, 
not  very  accurate,  many  known  cases  of  death  after  the  median  operation 
being  unrecorded,  and  section  of  the  prostate  having  been  required  in  two 
of  the  author's  own  cases  which  are  reported  as  successful.  The  statistics 
of  the  Norfolk  and  Norwich  Hospital,  as  collected  by  Mr.  Cadge,  give  a 
much  less  favorable  picture,  90  cases,  at  all  ages,  having  given  fo  deaths, 
a  mortality  of  nearly  18  per  cent. 

Dolbeau  has  introduced  a  modification  of  the  median  method,  which  he 
calls  perineal  litholriti/,  and  which  consists  in  opening  the  membranous 
portion  of  the  urethra,  dilating  the  neck  of  the  bladder,  crushing  the  stone, 
and  removing  the  fragments  through  the  perineal  wound,  all  at  one  opera- 
tion. The  principal  advocate  of  Dolbeau's  method  in  this  country  is  Dr. 
Gouley,  of  New  York. 
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Medic-Lateral  Lithotomy. 

This  operation,  which  was  introduced  by  Buchanan,  of  Glas,^-ow,  in  1847, 
has  ah-eady  been  referred  to  as  a  modification  of  the  ordinary  lateral'  method! 
It  is  performed  with  a  rectangMilar  staff  grooved  upon  the  left  side,  which 
is  fixed  so  that  the  ang'le  corresponds  to  the  ai)ex  of  the  prostate,  and  well 
pressed  down  so  as  to  be  readily  felt  from  the  perineum.  The  operator, 
keeping-  his  left  forefinger  in  the  rectum,  "enters  a  long  straight  bistoury 
opposite  the  angle  of  the  staff",  and  therefore  immediately  in  front  of  the 
anus:  he  holds  it  in  his  right  hand,  with  the  palm  upwards;  the  blade 
horizontal  and  its  edge  directed  to  the  left;  and  he  pushes  it  straight  into 
and  along'  the  groove  as  far  as  to  the  stop  at  its  extremity.  He  thus 
enters  the  bladder  at  once,  taking  care  to  keep  the  blade  parallel  with  the 
horizontal  or  grooved  portion  of  the  statf  throughout  the  whole  of  the 
thrust.  Ne.xt  he  withdraws  the  bistoury  slowly,  but,  as  he  does  so,  cuts 
outwards  and  downwards  a  distance  rather  more  than  equal  to  another 
breadth  of  his  blade  [a  quarter  of  an  inch],  and  then  directly  downwards 
to  the  same  extent,  describing,  in  this  manner,  a  curved  line  equal  to  about 
one-fourth  of  a  circle  round  the  upper  and  left  side  of  the  rectum."  This 
operation  makes  an  external  wound  of  about  an  inch  and  a  quarter  in 
length,  and  has,  according  to  Thompson  (from  whose  description  the  pre- 
ceding account  is  taken),  been  performed  over  GO  times,  with  results  corres- 
ponding very  closely  to  those  obtained  by  Allarton's  method.  The  name 
medio-lateral  is  also  given  by  H.  Lee  to  a  somewhat  similar  operation 
devised  by  himself. 

These  are  the  principal  operations  by  which  it  is  sought  to  remove  a 
stone  from  the  bladder  l)y  incisions  through  the  perineum,  and  from  which 
the  surgeon  has  to  choose  in  ordinary  cases.  Each  method  has  certain 
merits  and  demerits,  and  each  may  be  properly  adopted  in  particular  cir- 
cumstances. As,  however,  the  success  of  lithotomy  depends,  to  a  con- 
siderable extent,  upon  the  readiness  and  skill  with  which  the  operation  is 
performed,  and  as  to  acquire  equal  facility  in  each  of  these  methods  would 
require  a  wider  experience  in  stone  cases  than  falls  to  the  lot  of  most  sur- 
geons, I  would  strongly  advise  the  general  practitioner  to  familiarize 
himself  with  one  procedure  (and  the  ordinary  lateral  method  I  consider 
decidedly  the  easiest  and  safest  in  the  large  majority  of  instances),  and, 
having  acquired  sufficient  skill  in  its  performance,  to  be  content.  It  is 
doubtless  desirable  for  the  professed  lithotomist,  who  counts  his  cases  by 
scores  or  even  by  hundreds,  to  try  every  new  plan  that  is  suggested,  and 
to  publish  his  experience  with  it  for  the  benefit  of  the  whole  profession ; 
but  there  is  no  reason  why  the  general  practitioner,  who,  perhaps,  sees  but 
half  a  dozen  cases  in  the  whole  of  his  career,  should  feel  obliged  to  operate 
by  three  or  four  different  methods.  It  will,  on  the  contrary,  I  believe,  be 
nauch  better  for  his  patients  for  him  to  be  able  to  do  one  operation  well, 
than  a  larger  number  with  doubt  and  hesitation. 

Recto-Yesical  Lithotomy. 

This  operation,  which  was  devised  by  Sanson,  aims  to  extract  the  stone 
by  an  incision  through  the  rectum.  A  staff" is  held  in  the  ordinary  manner, 
and  into  its  groove  the  surgeon  thrusts  the  point  of  his  knife  (guided  by 
the  left  forefinger)  through  the  prostate,  from  the  rectal  surface,  cutting 
then  upwards  and  outwards  through  the  sphincter  ani  and  perineum.  The 
finger-nail  is  then  placed  in  the  groove  at  the  membranous  portion  of  the 
urethra,  and  the  bladder  is  opened  by  an  incision  from  before  backwards. 
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joining  the  original  wound.  Extraction  is  effected  as  in  other  operations. 
Maisonneuve  has  modified  this  procedure  by  making  an  incision  through 
the  rectum  above  the  sphincter,  which  is  not  divided,  the  section  of  the 
prostate  being  completed  Avith  a  double  lithotome.  Chassaignac  has  per- 
formed recto-vesical  lithotomy  with  the  ecrasenr. 

This  operation,  in  addition"  to  the  risk  of  diffuse  cellulitis  and  peritonitis 
bv  which  it  is  attended,  exposes  the  patient  to  the  possibility  of  the  forma- 
tion of  a  recto-vesical  fistula;  to  meet  this  contingency,  Prof.  Bauer,  who  is 
the  most  prominent  advocate  of  the  method  in  this  country,  adjusts  the 
edges  of  the  wound  with  m.etallic  sutures,  with  the  view  of  securing  pri- 
mary union,  and  a  similar  plan  has  been  followed  by  Dr.  Noyes. 

Konig  has  collected  83  cases  of  this  operation,  which  gave  56  cures,  11 
recoveries  with  fistula,  and  16  deaths.  The  operation  is,  in  my  judgment, 
only  to  be  recommended  in  cases  of  very  large  stone,  in  which  extraction 
by  the  lateral  incision  has  been  found  impracticable  (see  p.  959). 

Supra-Pubic  Lithotomy. 

( The  High  Operation.) 

This  operation,  which  appears  to  have  originated  with  Pierre  Franco,  in 
the  latter  part  of  the  sixteenth  century,  and  which  was  first  performed  in 
this  country  by  the  late  Prof.  Wm.  Gibson,  is  designed,  as  its  name  implies, 
to  effect  the  extraction  of  a  vesical  calculus  through  an  incision  above  the 
pubis,  where  the  bladder  is  not  covered  by  peritoneum.  It  may  be  per- 
formed as  follows:  The  parts  having  been  shaved,  and  the  rectum  emptied 
by  means  of  an  enema,  the  patient  is  etherized,  lying  on  his  back  with  the 
pelvis  elevated,  so  that  the  abdominal  viscera  may  not  press  upon  the 
bladder ;  this  organ  is  then  fully  injected  (but  not  over-distended)  with 
tepid  water,'  and  a  well-curved  sound  or  solid  catheter  introduced,  so  that 
by  depressing  its  handle  between  the  patient's  thighs,  the  beak  of  the  instru- 
ment may  become  prominent  in  the  supra-pubic  region.  An  incision  about 
three  inches  long  is  now  made,  exactly  in  the  median  line,  and  reaching  at 
its  lowest  point  to  the  upper  margin  of  the  pubic  symphysis :  the  wound  is 
cautiously  deepened  until  the  linea  alba  is  reached,  when  this  is  opened  at 
the  lowest  part  of  the  incision,  and  divided  upwards  with  a  probe-pointed 
knife  for  a  distance  of  an  inch  and  a  half  or  two  inches,  taking  great  care 
not  to  wound  the  peritoneum,  by  gently  pushing  it  out  of  the  way  of  the 
knife.  The  surgeon  now  carefully  cuts  down  upon  the  extremity  of  the 
sound,  which  is  made  to  project  in  the  wound,  and  thus  opens  the  bladder 

 the  incision  into  this  organ,  which  should  be  held  forwards  with  tenacula, 

being  then  enlarged  by  cutting  downwards  towards  its  neck  (and  therefore 
below  the  symphysis)  with  a  probe-pointed  knife.  One  or  two  fingers  are 
next  introduced  so  as  to  ascertain  the  position  of  the  stone,  which  is  ex- 
tracted with  forceps  in  a  line  corresponding  to  the  oblique  direction  of  the 
wound.  Langenbuch  advises  that  the  operation  should  be  done  antisepti- 
cally  in  two  stages,  which  should  have  an  interval  of  five  or  more  days 
between  them. 

Civiale  devised  several  special  instruments  for  use  in  this  operation,  the 
most  important  being  the  sonde  a  dard,  a  catheter  with  a  stylet  which 
could  be  protruded  from  the  concave  surface  of  the  instrument,  designed  to 
make  the  opening  into  the  bladder  from  within  outwards. 

1  Petersen,  Gosselin,  Bois,  and  Fehleisen  advise  that  the  hladder  should  be  pushed 
upwards  by  introducing  an  India-rubber  bag  (air-pessary)  into  the  rectum,  and  in- 
flating it,  or  by  otherwise  distending  this  organ. 
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The  after-treatment  is  very  simple ;  the  patient  should  be  kept  in  bed 
with  the  limbs  drawn  up  so  as  to  relax  the  abdominal  muscles,  the  wound 
being  allowed  to  heal  by  granulation  under  simple  dressing.  Bruns,  of 
Tubingen,  and  Tiling,  of  St.  Petersburg,  recommend  the  introduction'  of 
sutures,  in  hope  of  obtaining  primary  union.  A  flexible  catheter  may  be 
introduced  through  the  urethra  and  allowed  to  remain,  so  as  to  prevent 
urinary  accumulation,  but  should  be  removed  if  it  produce  any  vesical 
irritation. 

Diffuse  areolar  inflammation  may  follow  the  operation,  and  is  usually 
attributed  to  the  occurrence  of  urinary  iniiltration  ;  it  is  probable,  however, 
that,  as  in  the  case  of  the  lateral  method,  bruising  of  the  edges  of  the  wound 
in  extracting  a  large  calculus  is  at  least  equally  efficient  in  giving  rise  to 
this  complication. 

The  high  operation  has  been  recommended  by  some  of  its  advocates  as  a 
method  of  universal  application,  but  is  now  generally  and,  in  my  opinion, 
properly  reserved  for  cases  in  which  the  calculus  is  of  unusual  size — more, 
for  instance,  than  two  or  two  and  a  half  inches  in  its  lesser  diameter — or  in 
which  the  lateral  or  other  perineal  methods  are  contra-indicated  by  the  ex- 
istence of  pelvic  deformity.  The  mortality  after  this  operation  is  variously 
estimated  by  Behnas,  Humphry,  Gross,  and  Dulles,  at  from  22  to  30  per 
cent.  Of  5(i  terminated  American  cases,  collected  by  the  last-named  writer, 
40  terminated  successfully  and  IG  proved  fatal,  thus  giving  a  death-rate  of 
2  in  7.  It  is  to  be  remembered,  however,  that  the  supra-pubic,  unlike  the 
median,  operation  is  habitually  reserved  for  unfavorable  cases. 

Recurrent  Calculus. 

The  recurrence  of  vesical  calculus  after  an  operation  for  its  removal,  may 
be  due  to  the  persistence  of  the  causes  which  gave  rise  to  the  existence  of 
the  first  stone,  or  to  the  imperfect  removal  of  the  stone,  a  fragment  having 
been  allowed  to  remain  in  the  bladder.  The  descent  of  a  renal  calculus  is 
comparatively  seldom  a  cause  of  recurrent  stone,  which  is  more  frequently 
due  to  the  continued  deposit  of  phosphatic  matter  in  the  bladder,  as  the 
result  of  cystitis  with  an  ammoniacal  state  of  the  urine.  Fragments  may 
be  left  in  the  bladder  after  either  lithotomy  or  lithotrity,  but  are  more  likely 
to  form  the  nuclei  of  fresh  calculous  formations  after  the  latter  than  after 
the  former  opei-ation,  because  in  this  the  wound  affords  a  free  means  of  exit, 
by  which  any  portions  of  stone  that  may  be  chipped  off  are  readily  washed 
out  by  the  flow  of  urine.  In  the  early  days  of  lithotrity,  recurrence  was, 
indeed,  a  frequent  event,  and  was  not  unreasonably  considered  a  grave  ob- 
jection to  that  operation ;  it  is  satisfactory,  therefore,  to  know  that  with 
larger  experience,  and  with  the  aid  of  the  improved  forms  of  instrument 
now  in  use,  the  probability  of  a  relapse  has  been  considerably  diminished;^ 
moreover,  as  pointed  out  by  Brodie,  patients  are  willing  to  submit  to  a  repe- 
tition of  lithotrity,  when  they  would  refuse  a  second  cutting  operation.  The 
treatment  of  recurrent  calculus  consists  in  removing  the  stone  by  either 
lithotrity  or  lithotomy,  the  choice  of  operation  being  made  in  accordance 
with  the  principles  already  laid  down.  If  it  be  decided  to  cut  a  patient  a 
second  time,  the  incision  may  be  made  in  the  line  of  the  cicatrix  left  by  the 
first  operation. 

'  Of  36  cases  submitted  to  lithotrity  by  Civiale,  in  the  year  1860,  no  less  than  10 
were  cases  of  recurrent  calculus,  while  of  204  cases  operated  on  by  Thompson,  during 
six  years  ending  in  1870,  only  19  were  cases  of  recurrence. 
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Urethral  Calculus. 

Urethral  calculi  usually  consist  of  renal  or  small  vesical  concretions, 
which,  being  too  large  for  spontaneous  evacuation,  have  become  impacted 
in  the  urethral  canal;  but  calculous  matter  may  occasionally  be  primarily 
deposited  in  the  urethra,  in  cases  of  urinary  obstruction  from  organic  stric- 
ture, etc.  The  symptoms  of  urethral  calculus  are  difficult  or  painful  micturi- 
tion, and  in  some  instances  complete  retention  of  urine,  followed,  perhaps, 
by  ulceration  and  urinary  extravasation ;  the  stone  can  usually  be  felt 
through  the  structures  of  the  penis,  perineum,  or  rectum,  and  can  generally 
be  touched  with  a  sound  introduced  into  the  urethra.  The  Ireatmenl  con- 
sists in  eflecting  removal,  either  by  gentle  manipulation  with  the  finger  and 
thumb,  pushing  the  stone  towards  the  meatus,  by  the  use  of  narrow  forceps,' 
etc.,  as  in  the  case  of  foreign  bodies  or  of  fragments  impacted  after  lithotrit}', 
or  by  cutting  into  the  urethra  and  extracting  the  stone  through  the  incision. 
Before  resorting  to  the  last  mode  of  treatment,  the  calculus  should,  if  pos- 
sible, be  pushed  back  into  the  perineal  portion  of  the  canal,  as  urethrotomy 
in  the  scrotal  portion  is  attended  with  risk  of  urinary  infiltration,  and  in 
the  penile  portion  with  danger  of  the  formation  of  a  fistula.  The  opera- 
tion may  be  facilitated  by  introducing  a  full-sized  stalf  as  far  as  the  position 
of  the  calculus,  the  incision  being  made  directly  upon  the  point  of  the  instru- 
ment. In  some  instances  it  may,  perhaps,  be  thought  bette.r  to  push  the 
calculus  back  into  the  bladder,  and  then  dispose  of  it  by  lithotrity.  In  all 
cases  of  urethral  calculus,  a  careful  exploration  of  the  bladder  should  be 
made,  to  ascertain  if  vesical  concretions  be  likewise  present;  if  any  be  found, 
they  may,  if  of  suitable  size,  be  crushed;  or,  if  the  urethra  have  already 
been  opened  in  the  perineum,  the  incision  may  be  readily  extended  so  as  to 
convert  the  operation  into  a  median  or  into  a  lateral  lithotomy. 

Prostatic  Calculus. 

Calculous  concretions  are  sometimes  found  in  the  prostate  gland,  result- 
ing from  the  deposit  of  phosphatic  matter  upon  the  inspissated  secretion  of 
the  part;  they  may  be  conveniently  referred  to  in  this  place,  though  not 
strictly  belonging  to  the  category  of  urinary  caculi.  Prostatic  calculi 
usually  consist  of  about  eighty-five  parts  of  phosphate  of  lime,  with  fifteen 
parts  of  animal  matter,  and  a  trace  of  ctirbonate  of  lime;  hence  they  may 
be  readily  distinguished  from  the  vesical  calculi  which  occasionally  lodge 
near  and  become  imbedded  in  the  prostate.  Prostatic  calculi  rarely  attain 
a  large  size,  have  a  rather  smooth  surface — often  presenting  numerous 
facets — and  are  usually  of  a  light  brown  or  gray  color;  they  may  exist  in 
considerable  numbers,  occupying  the  various  cells  and  ducts  of  the  gland, 
or  several  may  become  aggregated  into  a  single  mass,  through  the  gradual 
disappearance  by  absorption  of  intervening  intercellular  substance.  The 
symptoms  are  a  sensation  of  weight  and  distention  in  the  perineum,  often 
attended  by  a  flow  of  mucus,  and  sometimes  by  retention  of  urine;  the 
calculus  can  usually  be  detected  by  exploration  with  a  sound,  aided  by 
digital  examination  through  the  rectum.  The  treatment  consists  in  extrac- 
tion by  the  urethra,  with  long  and  delicate  forceps — this  is  rarely  practi- 
cable— or  through  a  perineal  incision  as  in  the  operation  of  median  litho- 
tomy. If  the  concretions  are  small  and  very  numerous,  it  may,  perhaps, 
be  better  not  to  resort  to  operative  interference,  but  to  employ  palliative 
measures  only,  to  relieve  the  irritation  of  the  part. 

1  Dr.  Will,  of  Aberdeen,  recommends  a  wire  loop  ;  the  same  plan  was  successfully 
employed  sixty  years  ago  in  this  country  by  Dr.  Conant. 
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Treatment  or  Vesical  Calculus  in  Women. 

The  operations  for  the  removal  of  stones  from  the  female  bladder  are 
lithectasy,  lithotrity,  and  lithotomy. 

Lithectasy/  or  Dilatation  of  the  Urethra  and  Neck  of  the  Bladder, 
is  much  the  best  mode  of  treatment  for  all  stones  of  a  moderate  size.  The 
dilatation  may  be  effected  slowly,  by  the  introduction  of  sponge  tents  of 
gradually  increasing-  sizes;  or,  which  is  much  preferable,  ra.pidly,  by  means 
of  a  two-  or  thrce-bladed  dilator,-*  or  simple  dressing  forceps,  introduced 
closed,  and  then  opened  so  as  to 

dilate  the  part  upon  withdrawal.  Fig,  539. 

The  stone  is  extracted  with  ordi- 
nary lithotomy  forceps  or  Avith 
the  scoop,  as  may  be  found 
most  convenient.  The  operation 
should  be  performed  with  the 
aid  of  anaesthesia.  Bryant,  who 
has  ably  investigated  the  litera- 
ture of  the  subject,  finds  that,  in 
children,  calculi  one  inch  in 
diameter,  and,  in  adults,  calculi 
two  inches  in  diameter,  can  be 
safely  removed  by  rapid  urethral 
dilatation,  without  any  resulting 
incontinence  of  urine. 

Lithotrity  is  adapted  for 
cases  in  which  the  stone  is  too 
large  to  be  removed  by  lithectasy, 
and  yet  in  which  the  urinary 
organs  are  in  healthy  condition. 
Tiie  operation  may  be  performed 
with  a  short-bladed  lithotrite,  or 
with  strong  forceps ;  it  is  not 
necessary  (as  it  is  in  the  male) 

to  reduce  the  calculus  to  powder,  urethral  dUator. 

but  is  sufficient  to  break  it  into 

fragments — these  being  then  immediately  extracted  with  lithotomy  forceps 
through  the  urethra,  which  is  rapidly  dilated  for  the  purpose.  The  patient 
should  be  in  a  state  of  anaesthesia!^  so  that  the  whole  operation  may  be 
completed  at  one  sitting;  injections  of  tepid  water  are  required  to  insure 
the  removal  of  detritus. 

Lithotomy  This  may  be  performed  in  several  ways. 

1.  Urethral  Lithotomy  is  often  combined  with  lithectasy;  the  operation 
consists  in  introducing  a  probe-pointed  bistoury  into  the  urethra,  and 
incising  the  mucous  membrane  with  or  without  the  submucous  tissue, 
directly  upwards  as  practised  by  Brodie,  directly  downwards  as  suggested 

'  This  name  was  applied  by  Dr.  Willis  to  an  operation  which  he  proposed  for  stone 
in  the  male,  and  which  consisted  in  opening  the  perineal  urethra  and  dilating  the 
neck  of  the  bladder  ;  a  procedure  which  has  been  supplanted  by  the  median  opera- 
tion as  modified  by  Allarton.  a  w 

2  An  ingenious"  dilator  and  speculum  combined  has  been  devised  by  Dr.  A.  \\  . 
Stein,  of  New  York. 
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by  Chelius,  downwards  and  outwards  on  both  sides  as  done  by  Listen,  or, 
in  fact,  in  any  direction  that  suits  the  surgeon's  fancy.  The  operation  is 
very  apt  to  be  followed  by  incontinence  of  urine,  and  appears  to  me  in 
every  way  inferior  to  the  method  by  simple  rapid  dilatation. 

2.  Vaginal  Lithotomy  has  been  particularly  commended  by  Marion  Sims, 
Aveling,  Emmet,  and  Collins  Warren,  and  is  probably  the  best  mode  of 
treatment  for  cases  in  which  the  calculus  is  large,  and  in  which  crushing  is 
inadmissible,  but  seems  to  me,  under  ordinary  circumstances,  decidedly 
inferior  to  lithectasy  and  lithotrity.  The  operation  may  be  thus  performed: 
A  straight  staff  is  introduced  into  the  bladder  and  held  by  an  assistant,  so 

Fig.  r>40. 


Female  Staff. 


as  to  depress  the  vesico-vaginal  septum,  the  point  of  the  instrument  being 
fixed  by  the  surgeon's  left  forefinger  introduced  into  the  vagina.  A  sharp 
bistoury  is  then  thrust  through  the  septum  into  the  groove  of  the  staff,  just 
behind  the  urethra,  and  the  incision  carried  backwards  for  the  space  of 
about  an  inch  and  a  half,  taking  care  not  to  infringe  upon  the  peritoneum ; 
the  stone  is  extracted  with  forceps,  and  the  edges  of  the  wound  immediately 
brought  together  with  sutures,  the  case  being,  in  fact,  treated  as  one  of 
vesico-vaginal  fistula.  Simon,  of  Heidelberg,  recommends  vaginal  cys- 
totomy as  a  preliminary  to  catheterization  of  the  ureters  in  cases  of  sus- 
pected impaction  of  a  renal  calculus,  etc. 

3.  The  High  Operation  may  be  required  in  cases  in  which  the  calculus 
is  too  large  to  admit  of  vaginal  lithotomy.  The  operative  procedure  is  the 
same  as  in  the  male  sex,  but  requires  even  more  care  not  to  wound  the 
peritoneum.  Prof.  Parker  has,  according  to  Gross,  practised  supra-pubic 
lithotomy  in  the  female  on  three  occasions,  and  in  each  instance  with  a 
successful  result. 

4.  Buchanan,  of  Glasgow,  has  practised  the  lateral  operation,  cutting 
through  the  left  nympha  upon  a  grooved  staff  introduced  into  the  urethra. 
Walsham  has  collected  four  cases  of  this  opei'ation  in  children,  all  of  which 
terminated  favorably. 

Extra-pelvic  Vesical  Calculus. 

Calculus  is  occasionally  developed  in  the  protruded  bladder,  in  cases  of 
hernia  of  that  organ,  or  cystocele.  Prof.  Gross  has  collected  eight  cases  of 
this  description.  The  treatment  consists  in  cutting  down  upon  the  hernia 
(which  has  no  peritoneal  investment),  and  extracting  the  calculus — a  ca- 
theter ))eingkept  in  the  bladder  during  the  healing  of  the  wound  to  pi-event 
urinary  infiltration.  A  calculus  has  been  extracted  by  a  Polish  surgeon 
from  a  child's  scrotum,  whither  it  had  made  its  way  by  ulceration  of  the 
walls  of  the  bladder.  Dr.  Vosburgh  has  removed  a  calculus  from  the  um- 
bilical region,  apparently  from  a  patent  urachus,  as  has  Henriette,  of  Brus- 
sels; and  other  cases  of  urachal  calculus  have  been  i-ecorded  by  T.  Paget 
and  Amussat. 
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CHAPTER  XLV. 

DISEASES  OF  THE  BLADDER  AND  PROSTATE. 

In  no  department  of  surgery  is  it  more  necessary  for  the  practitioner  to 
be  a  good  phijsician  than  in  that  which  relates  to^diseases  of  the  urinary 
organs.  So  immediately  connected  with  each  other  are  these  organs,  both 
anatomically  and  physiologically,  that  it  is  impossible  to  treat  satisfactorily 
even  those  afl'ections  which  are  usually  considered  purely  surgical,  as,  fo"r 
instance,  stone  in  the  bladder,  hypertrophy  of  the  prostate,  or  stricture  of 
the  urethra,  without  an  accurate  knowledge  of  the  whole  subject  of  urinary 
pathology,  and  more  particularly  a  practical  acquaintance  with  the  methods 
of  examining  the  urine,  both  chemically  and  by  the  aid  of  the  microscope. 

It  is  the  more  necessary  to  make  this  statement  because  the  limits  of 
this  volume  will  only  admit  a  description  of  those  diseases  of  the  urinary 
organs  which  the  surgeon  is  habitually  called  upon  to  treat;  and  I  must 
therefore  refer  the  student,  for  information  on  the  other  topics  mentioned, 
to  works  on  the  Practice  of  Medicine,  and  to  treatises  specially  devoted  to 
the  subject  of  Urinary  Disorders. 

Malformations  and  Malpositions  of  the  Bladder. 

In  some  cases  the  bladder  has  been  totally  absent,  the  ureters  opening 
directly  into  the  urethra,  or  into  the  rectum  or  vagina,  while  in  other  in- 
stances two  or  more  bladders  are  said  to  have  coexisted  in  the  same  subject, 
though,  as  justly  remarked  by  Thompson,  it  is  probable  that  in  most  of 
these  cases  the  condition  has  not  been  congenital,  but  rather  one  of  extreme 
sacculation,  the  result  of  disease.  Another  explanation,  suggested  by 
Demandre,  who  has  himself  observed  a  case  of  so-called  "supernumerary 
bladder,"  is  that  the  abnormal  pouch  may  be  simply  a  dilated  urachus. 

Extroversion  or  Exstrophy  of  the  Bladder  is  by  far  the  most 
common  congenital  defect  of  this  viscus,  and  is  met  with  sufficiently  often 
to  make  its  treatment  a  subject  of  considerable  importance.  This  deformity, 
which  is  much  commoner  in  the  male  than  in  the  female  sex,  and  which 
appears  to  be  due  to  an  arrest  of  development  during  foetal  life,  consists  in 
an  absence  of  the  anterior  wall  of  the  bladder,  with  a  corresponding  de- 
ficiency of  the  low^er  part  of  the  abdominal  parietes,  and  usually  of  the 
pubic  symphysis.  The  penis  in  the  male  is  epispadic  and  shortened,  and 
the  clitoris,  in  the  female,  is  split  into  two  portions  corresponding  to  the 
nymphee,  the  anterior  commissure  of  the  vulva  being  wanting,  and  the 
bladder  and  urethra  thus  opening  between  the  labia  and  directly  into  or 
immediately  above  the  vagina ;  the  uterus  is  commonly  well  formed,  and 
in  one  of  my  cases  the  vaginal  orifice  was  normally  closed  with  a  hymen. 
The  anus  is  placed  in  front  of  its  usual  position,  and,  in  the  male,  the 
scrotum  not  unfrequently  contains  a  hernia  on  one  or  both  sides.  The 
recti  abdominis  muscles  are  separated  at  their  lower  part,  passing  obliquely 
outwards  to  their  in.sertions  into  the  pubic  bones,  and  in  many,  but  by  no 
means  in  all,  cases  the  separation  is  continued  upwards  almost  to  their 
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costal  attachments,  in  which  case  there  is  no  umbilicus,  the  interval  be- 
tween the  recti  being  filled  with  a  fibrous  tissue  analogous  to  the  linea  alba.' 

The  appearances  in  a  case  of  exstrophy  of  the  bladder  are  quite  character- 
istic. The  posterior  wall  of  the  bladder  (covered,  of  course,  with  mucous 
membrane)  is  pushed  forward  by  the  abdominal  viscera  which  are  behind 
it,  and  forms  a  prominent  but  reducible  tumor  in  the  situation  of  the  [)ubes. 
The  mucous  surface,  which  is  red,  papillated,  and  vascular,  is  continuous 
at  its  periphery  with  the  abdominal  walls,  the  line  of  junction  having  a 
thin  cicatricial  appearance.  At  the  lower  part  of  the  projecting  vesical 
surface,  the  ureters  can  be  seen,  giving  exit  to  the  urine  by  drops,  or 
sometimes  in  a  stream.  The  exposed  mucous  membrane,  which  is  con- 
stantly irritated  by  the  contact  of  the  patient's  garments,  becomes  inflamed, 
and  bleeds  when  touched,  while  the  groins,  thighs,  and  buttocks  are  ex- 
coriated from  urine  flowing  over  them. 

In  addition  to  the  physical  distress  thus  occasioned,  the  patient  has  the 
annoyance  of  knowing  that  he  is  deformed  in  a  part  which  few  are  .so 
philosophical  as  to  consider  of  no  importance  in  their  own  persons,  and  is 
besides  rendered,  by  the  continual  dribbling  of  urine,  an  object  of  disgust 
to  himself  as  well  as  to  others.  Otherwise  the  deformity  does  not  particu- 
larly interfere  with  the  general  health,  and  is  by  no  means  incompatibk; 
Avith  a  long  life;  though  in  a  remarkable  case  related  by  Dr.  J.  A.  Master- 
son,  of  Waterloo,  Wisconsin,  the  extroverted  posterior  wall  of  the  bladder 
formed  the  sac  of  a  hernia,  which,  by  pressure  on  the  ureters,  led  to  dila- 
tation of  those  organs,  and  ultimately  to  renal  disease,  which  proved  fatal. 
In  the  female  the  reproductive  function  is  not  impaired,  and  instances  are 
on  record  in  which  women  with  extroverted  bladders  have  borne  children ; 
but  in  the  male  sex  the  accompanying  deformity  of  the  genital  organs  is 
so  great  as  to  render  procreation  impossible. 

Treatment. — Until  within  a  few  years,  this  malformation  was  thought 
to  be  beyond  the  reach  of  surgical  aid,  and  the  utmost  that  was  attempted 
for  patients  thus  affected,  was  to  supply  a  mechanical  apparatus  to  shield 
and  protect  the  exposed  bladder  from  injury,  and  to  convey  the  urine  into 
a  suitable  receptacle;  but  the  apparatus  was  necessarily  cumbrous  and  irk- 
some, and  fulfilled  its  design  in,  at  best,  a  very  unsatisfactory  manner. 
Within  a  few  years,  endeavors  have  been  made  to  remedy,  or  at  least  to  alle- 
viate, by  operative  interference,  the  condition  of  patients  afflicted  with  ex- 
strophy of  the  bladder,  and  in  many  instances  with  very  gratifying  success. 
The  operations  which  have  been  devised  for  the  purpose  mav  be  divided 
into  two  categories,  viz.,  1,  those  which  aim  to  divert  the  course  of  the 
renal  secretion  into  another  channel,  and,  2,  those  the  object  of  which  is 
merely  to  cover  in  the  exposed  bladder  by  a  plastic  operation,  and  thus 
render  possible  the  adaptation  of  a  convenient  receptacle  for  the  urine.  To 
the  first  category  belong  the  operations  of  Simon,  Holmes,  T.  Smith,  Son- 
nenburg,  and  Levis,  of  this  city,  and  to  the  second  the  plastic  procedures 
of  Richard,  Pancoast,  Ayres,  Holmes,  Wood,  Bigelow,  and  others. 

1.  Mr.  Simon,  of  St.  Thomas's  Hospital,  in  the  case  of  a  bov  of  13, 
established,  by  an  ingenious  procedure,  fistulous  communications  between 
the  ureters  and  rectum,  with  the  hope  that,  the  flow  of  urine  being  diverted, 
the  exposed  mucous  surface  of  the  bladder  would  assume  the  character  of 

'  Prof.  Cheever,  of  Boston,  has  reported  a  .successful  operation  in  a  case  which,  as 
described,  .seems  to  have  bean  one  of  corujenital  fiMula  rather  tlian  extrorerxion  of  the 
bladder.  The  penis  and  urethra  were  normal,  and  the  posterior  wall  of  the  bladder 
protruded  through  an  opening  in  the  abdominal  parietes,  half  an  inch  wide,  and  an 
inch  above  the  pubis  {Bost.  Med.  and  Surtj.  Journ.,  Feb.  11,  ISTf)).  A  somewhat 
similar  case  lias  also  been  successfully  operated  on  by  Prof.  Bigelow.  Dr.  T.  More 
Madden,  of  Dublin,  reports  a  case  of  congenital  Jistula  of  the  right  ureter. 
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skin.  The  operation  was,  from  the  first,  only  partially  successful,  and  the 
patient  died  about  a  year  afterwards  from  disease  of  the  ureters  and  kid- 
neys, which  apparently  was  set  up  by  the  irritation  caused  by  the  opera- 
tion itself.  In  other  cases  in  wiiich  similar  procedures  were  undertaken, 
by  Lloyd  and  Athol  Johnson,  the  patients  died  within  a  few  days  from 
acute  peritonitis;  but  somewhat  more  successful  efforts  in  the  same  direc- 
tion have  been  recently  made  by  Sydney  Jones.  Uriemic  poisoning 
proved  fatal  in  a  case  in  which  T.  Smith  turned  the  ureters  into  the  colon. 
Dr.  Levis,  of  this  city,  in  two  cases  established  a  communication  between 
the  bladder  and  perineum,  and  then  covered  in  the  former  organ  by  a 
plastic  operation,  which,  however,  terminated  fatally  in  each  instance. 
Holmes  has  suggested  a  plan  of  effecting  the  desired" object,  by  applying 
in  the  bladder  and  rectum  the  two  branches  of  a  pair  of  screw-forceps  (with 
a  plate  broad  enough  to  extend  from  one  ureter  to  the  other),  which,  act- 
ing like  Dupuytren's  enterotome,  should  establish  the  necessary  communi- 
cation between  the  organs  without  risk  of  perforating  the  peritoncsal  cavity. 
Sonneuburg  in  one  case  attached  the  ureters  to  the  dorsal  groove  of  the 
penis,  and  then  dissected  away  the  bladder,  and  in  two  other  cases  simply 
dissected  away  the  bladder,  leaving  the  ureters  in  situ — operations  of  which 
I  confess  that  I  do  not  see  the  advantage,  as  they  would  necessarily  permit 
the  urine  still  to  dribble  constantly  as  before. 

2.  Plastic  Operations,  varying  more  or  less  in  their  details,  have  been 
employed  for  the  relief  of  extroverted  bladder,  and  in  many  instances  with 
very  gratifying  results. 

(1)  Richard,  modifying  Nelaton's  operation  for  epispadias,  operated,  in 
1853,  by  dissecting  a  broad  flap  from  below  the  umbilicus,  turning  it  with 
its  skin  surface  towards  the  bladder,  and  covering  it  in  with  a  bridge  of 
skin  taken  from  the  front  of  the  scrotum.  This  operation,  though  most 
ingeniously  planned,  unfortunately  induced  peritonitis,  which  proved  fatal. 
Le  Fort  has  recently  modified  Richard's  operation  by  taking  the  covering 
flap  from  the  enlarged  prepuce  instead  of  from  the  scrotum. 

(2)  To  the  late  Prof.  Joseph  Pancoast,  of  this  city,  belongs,  the  honor 
of  having,  in  1858,  performed  the  first  successful  plastic  operation  for  ex- 
strophy of  the  bladder.  His  method  consisted  in  taking  flaps  from  the 
groins,  inverting  them  over  the  protruded  organ,  and  attaching  them 
together  in  the  median  line,  thus  leaving  a  broad  granulating  surface  which 
slowly  cicatrized.  The  patient  recovered  from  the  operation,  but  died  some 
months  afterwards  from  another  affection. 

(3)  In  the  same  year  Dr.  Ay  res,  of  Brooklyn,  N.  Y.,  operated  on  a 
woman  (who  had  previou.sly  given  birth  to  a  child)  by  turning  down  an 
umbilical  flap — as  had  been  done  by  Richard — covering  it  in  by  simply 
dissecting  up  the  skin  of  the  abdominal  walls  on  either  side,  and  bringing 
together  the  tissues  thus  loosened  in  the  median  line.  The  operation  was 
perfectly  successful. 

(4)  Mr.  Holmes,  who  has  operated  in  a  number  of  cases,  employs  two 
flaps,  one  from  the  groin,  which  is  inverted,  with  its  cutaneous  surface 
towards  the  bladder,  and  the  other  taken  from  the  opposite  side  of  the 
scrotum  and  slid  over  to  cover  in  the  first.  This  plan  was  also  followed 
by  J.  Wood,  in  some  of  his  earlier  cases. 

"(5)  The  late  Dr.  Maury,  of  this  city,  in  three  cases  adopted  Roux's 
method,  taking  a  saddle-shaped  flap,  attached  at  both  ends,  from  the  scro- 
tum, and  inverting  it  bridge-like  over  the  bladder — leaving  the  raw  surface 
of  the  flap  to  heal  by  granulation  and  cicatrization.  In  one  case  the  ope- 
ration failed,  but  in  the  other  two  furnished  a  good  result,  and  in  each  of 
these  Dr.  Maury  succeeded  (as  did  Pancoast)  in  effecting  the  cure  of  a 
hernia  bv  the  contraction  which  accompanied  the  healing  process. 
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(6)  Thiersch,  of  Leipsic,  and  Sir  W.  MacCormac  employ  lateral  flaps 
which  are  allowed  to  remain  attached  at  both  ends  for  several  weeks,  until 
they  become  thick  and  vascular,  and  are  then  laid  across  the  bladder,  with 
their  granulating  surfaces  towards  the  mucous  membrane. 

(7)  Mr.  Barker,  of  Melbourne,  has  successfully  operated  in  a  3^oung 
girl,  by  simply  dissecting  up  the  integument  on  either  side  of  the  bladder, 
uniting  the  flaps  thus  formed  with  deep  and  superficial  sutures,  and  reliev- 
ing tension  by  means  of  lateral  incisions. 

(8)  Prof.  H.  J.  Bigelow,  of  Boston,  instead  of  endeavoring  to  restore 
the  cavity  of  the  bladder,  simply  dissects  off  the  mucous  membrane  as  low 
as  the  level  of  the  ureters,  and  covers  the  raw  surface  with  flaps  taken 
from  the  groins.  A  similar  operation  has  also  been  practised  by  Foulis, 
of  Grlasgow. 


Fig.  .541, 

\ 


Plastic  operation  for  extroversion  of  the  bladder.    (From  a  patient  in  the  Children's  Hospital.) 


(9)  Prof.  Wood,  of  King's  College,  London,  has  operated  in  a  large 
number  of  cases,  and  has  latterly  employed  a  method  which  is  now  usually 
known  by  his  name,  and  to  which  I  have  resorted  in  four  cases,  from  one 
of  which  the  annexed  illustrations  are  taken.  Three  flaps  arc  used,  one 
taken  from  the  umbilical  region  and  inverted  over  the  bladder,  as  in  Rich- 
ard's and  Ayres's  methods,  and  the  others,  one  from  each  groin,  united  in 
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the  median  line  over  the  first,  which  they  cover  in.  The  great  advantage 
of  the  inverted  umbilical  flap  is  that  it  eifectually  prevents  the  escape  of 
urine  in  an  upward  direction,  while  the  groin  flaps  cover  in  the  raw  sur- 
face of  the  other  without  undue  tension,  and,  having  broad  bases,  are  in 
no  danger  of  sloughing.  In  the  case  of  a  male  subject,  a  roof  may  be 
formed  for  the  urethra,  at  a  subsequent  operation,  by  inverting  flaps  from 
the  newly-formed  covering  of  the  bladder,  and  from  the  sides  of  the  penis, 
adjusting  over  them  a  bridge-like  flap  from  the  scrotum,  as  in  Nelaton's 
and  Richard's  procedures.  In  two  of  the  four  cases  in  which  I  have  ope- 
rated, the  result  was  quite  satisfactory,  but  in  the  third,  though  a  first 
operation  was  successful,  a  second  terminated  fatally,  from  shock,  in  a  little 
over  twelve  hours,  and  the  fourth  likewise  terminated  fatally  in  the  course 
of  the  fourth  week. 


Cases  of  Plastic  Operation  for  Extroversion  of  the  Bladder. 


Operator. 

Cases. 

Kecoveries. 

Failures. 

Deaths. 

Agnew  ...... 

4 

2 

1 

1 

Annandale  ..... 

1 

1 

Ashliurst  ...... 

4 

2 

2 

Ayres  ...... 

1 

1 

Barker   

1 

] 

Bigelow  ...... 

2 

2 

Billroth  

2 

2 

Brigham  ...... 

1 

1 

Durham  ...... 

1 
1 

1 

Forbes  ...... 

1 

1 

Hodges  ...... 

1 

1 

Holmes  ...... 

6 

3 

2 

1 

Johnston  ...... 

1 

1 

Jones  ...... 

1 

1 

King  

1 

1 

Kiister  ...... 

2 

1 

i 

Langenbuch  ..... 

3 

3 

Le  Fort  ...... 

1 

1 

Levis  ...... 

2 

2 

MacCormac  ..... 

1 

1 

Maisonneuve  ..... 

1 

1 

1 

Marsh  ...... 

1 

Maury  ...... 

4 

"3 

1 

Mears  ...... 

1 

1 

Michel  

1 

1 

Monmonier  ..... 

2 

1 

1 

Pancoast  ...... 

1 

1 

Parkeri  

1 

1 

Read  ...... 

1 

1 

1 

Richard  ...... 

1 

Robson  ...... 

1 

"i 

Ruggi  

Shrady  ...... 

2 
1 

2 
1 

Sloan  ...... 

1 

1 

Smith  ...... 

.3 

3 

Thiersch  ...... 

20 

16 

"4 

Vogt  

1 

1 

Wilkins  

1 

1 

Wood'  ,  

16 

13 

2 

1 

3 

3 

Aggregate  .... 

100 

74 

6 

20 

I  Mr.  Parker  and  Mr.  Wood  have  operated  on  other  cases,  the  results  of  which  I 
do  not  know. 
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By  this  operation  the  patient  is  placed  in  a  very  comfortable  condition  ; 
incontinence  of  urine,  to  a  certain  extent,  necessarily  continues,  requiring 
the  patient  usually  to  wear  a  "railway  urinal,"  or  some  similar  con- 
trivance, but  the  bladder  is  effectually  protected  from  irritation,  and  ex- 
coriation is  readily  prevented.  The  principal  points  requiring-  attention  in 
the  after-treatment,  are  to  prevent  tension  on  the  flap  and  encourage  the 
contraction  of  the  granulating  surfaces  by  the  position  of  the  patient,  who 
should  be  placed  in  an  almost  sitting  posture,  with  the  knees  flexed  over 
pillows.  In  an  adult,  trouble  may  be  caused  by  the  growth  of  the  puden- 
dal hairs,  if  the  reversed  flaps  embrace  any  portion  of  skin  naturally  thus 
covered,  and  it  will  then  be  necessary,  from  time  to  time,  to  practise  avulsion 
with  suitable  forceps,  until  the  inverted  surface  shall  have  lost  its  cutaneous 
character  and  become  assimilated  in  nature  to  mucous  membrane.  Injec- 
tions of  dilute  acetic  or  nitric  acid  may  also  be  required,  to  relieve  vesical 
catarrh  and  prevent  the  deposit  of  phosphates.  The  statistics  of  these 
plastic  operations  are  quite  as  favorable  as  could  be  expected,  100  termi- 
nated cases,  to  which  I  have  references,  having  given  74  recoveries,  6  fail- 
ures, and  but  20  deaths. 

Malpositions. — Under  this  head  may  be  included  two  affections,  one 
of  which,  Hernia  of  the  bladder,  or  Cystocele,  has  already  been  referred 
to,  the  other  being  Inversion  of  the  bladder,  which  is  extremely  rare,  and 
which  is  almost  exclusively  met  with  in  female  children. 

Inversion  of  the  bladder,  a  rare  affection  of  which  I  have  seen  but  one 
example,  consists  in  a  protrusion  or  invagination  of  the  bladder  through 
the  urethra,  where  it  appears  in  the  form  of  a  red,  vascular  tumor  ;  this, 
in  one  of  the  few  cases  of  the  affection  on  record,'  was  mistaken  for  a  new 
growth,  and  preparations  had  actually  been  made  to  remove  it  by  ligation, 
when  the  discovery  of  the  orifice  of  a  ureter  fortunately  prevented  the 
consummation  of  the  operation.  The  protruding  organ  is  readily  reduced 
by  manual  pressure,  but  is  apt  to  redescend  when  the  pressure  is  removed, 
when  incontinence  of  urine  necessarily  remains.  To  remedy  this.  Dr. 
John  Lowe,  of  Lynn,  made  repeated  applications  of  the  actual  cautery  to 
the  urethra,  keeping  the  bladder  in  place  by  means  of  a  catheter  with  a 
bulbous  extremity ;  he  thus  induced  sufficient  contraction  to  prevent  any 
protrusion  whatever,  and  to  diminish,  though  not  entirely  to  remove,  the 
incontinence.  The  same  object  might,  in  some  cases,  be  accomplished  by 
means  of  a  plastic  operation.  The  administration  of  nux  vomica  was  of 
service  in  a  case  recorded  by  Dr.  Vance,  while  Dr.  Langworth}'  derived 
advantage  from  the  use  of  gallic  acid  applied  as  a  suppository  to  the 
urethra.  Recumbency  alone  effected  a  cure  in  a  case  under  the  care  of 
W.  L.  Richardson. 

Cystitis. 

Cystitis,  or  Infiammation  of  the  Bladder,  may  l)e  acute  or  chronic,  and 
in  the  latter  case  may  or  may  not  be  accompanied  with  vesical  catarrh. 

Acute  Cystitis — The  seat  of  inflammation  is  the  mucous  linino-  of 
the  bladder,  especially  the  part  around  the  neck  of  the  organ.  In  some 
cases,  however,  the  submucous  and  muscular  coats  are  also  involved,  and 
the  inflammation  may  even  spread  to  the  adjacent  layer  of  peritoneum. 

'  Mr.  Croft,  in  1871,  could  find  but  three  cases  on  record  besides  that  observed  by 
himself ;  the  reporters  of  these  were  respectively  Dr.  Murphy,  Mr.  Crosse,  aud  Dr. 
Lowe. 
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The  vesical  mucous  membrane  is  found  after  death  to  be  injected  or  deeply 
congested,  and  sometimes,  if  the  inflammation  have  been  long  continued, 
of  a  slate-colored  or  chocolate  hue.  Occasionally,  shreds  or  patches  of 
lymph  are  formed,  and  in  rare  instances  a  complete  cast  of  the  interior  of 
the  organ  has  thus  been  produced.  Ulceration  and  gangrene  may  be  met 
with  in  the  worst  cases. 

Causes. — Acute  cystitis  may  result  from  various  forms  of  injury,  from 
the  irritation  produced  by  a  calculus  or  foreign  body,  from  the  action  of 
certain  medicines,  such  as  cantharides  or  some  of  the  mineral  poisons,  from 
the  use  of  irritating  injections,  from  acidity  of  the  urinary  secretion,  from 
the  extension  of  inflammation  from  neighboring  parts  (especially  from  the 
urethra,  as  in  cases  of  gonorrhrea),  from  an  exacerbation  of  chronic  cystitis, 
from  exposure  to  cold,  from  gout,  etc. 

Symptoms. — There  is  pain  over  and  behind  the  pubis,  and  in  the  sacral 
region,  perineum,  and  thighs,  attended  in  bad  cases  with  tenderness  on 
pressure,  and  increased  by  rectal  exploration  and  by  the  use  of  the  catheter. 
The  desire  to  urinate  is  almost  constant  and  irresistible,  the  act  of  mictu- 
rition itself  being  intensely  painful  and  often  accompanied  with  great 
tenesmus.  In  mild  cases,  such  as  ordinarily  follow  gonorrhoea,  and  in 
which  the  inflammation  is  usually  limited  to  the  neck  of  the  bladder,  the 
urine  is  cloud}^  and  contains  a  certain  quantity  of  mucus  and  pus,  but  in 
severe  cases  it  is  tinged  with  blood,  and  soon  becomes  decidedly  purulent, 
containing  also  shreds  of  partially  organized  lymph  or  false  membrane. 
In  these  cases  there  is  also  a  great  deal  of  constitutional  disturbance  (which 
is  almost  entirely  absent  in  the  milder  forms  of  the  affection),  the  patient 
soon  falling  into  a  typhoid  condition,  often  attended  with  delirium  ;  death 
may  ensue,  usually  in  the  course  of  the  second  week.  In  the  milder  cases 
resolution  occurs — when  recovery  may  be  complete — though,  in  many  in- 
stances, the  inflammation  subsides  into  a  chronic  state. 

Treatment. — The  patient  must  be  kept  in  bed.  A  few  leeches  may  be 
applied  to  the  hypogastrium  or  perineum,  and  followed  by  hot  poultices  or 
fomentations.  The  bowels  must  be  kept  in  a  soluble  condition,  and  pain 
and  vesical  irritation  relieved  by  the  use  of  hyoscyamus  and  opium,  given 
bv  the  mouth,  or  in  the  form  of  suppository.  Enemata  of  atropia  are  re- 
commended by  Dr.  Semple,  of  Virginia.  Hot  hip-baths  may  be  adminis- 
tered during  the  acute  stage,  and  the  patient  should  drink  moderately  of 
flaxseed-tea,  or  other  demulcent,  medicated  with  a  small  quantity  of  citrate 
of  potassium.  When  the  inflammation  begins  to  subside,  buchu  or  copaiba 
may  be  cautiously  administered.  The  diet  should  in  ordinary  cases  be  mild 
and  unirritating;  but  if  typhoid  symptoms  appear,  free  stimulation  must 
be  resorted  to.  If  retention  of  urine  occur,  catheterization  with  a  flexible 
instrument  must  be  cautiously  practised,  and  if  symptoms  of  nephritis  be 
manifested,  wet  or  dry  cups  should  be  applied  over  the  kidneys,  and  fol- 
lowed by  mustard  poultices  or  turpentine  stupes. 

Chronic  Cystitis  may  result  from  the  same  causes  as  those  which 
produce  the  acute  form  of  the  affection  (which  indeed  it  often  succeeds), 
from  atony  or  paralysis  of  the  bladder,  or  from  any  obstruction  to  the  free 
evacuation  of  its  contents — both  of  these  conditions  causing  accumulation 
and  partial  decomposition  of  the  urine,  which  then  becomes  very  irritating 
to  the  vesical  mucous  membrane — or  from  tumors  or  other  structural  dis- 
eases of  the  bladder  itself  or  of  neighboring  organs,  as  the  rectum,  uterus, 
or  vagina. 

1.  Simple  Chronic  Cystitis,  which  is  the  form  of  the  aff'ection 
unattended  with  vesical  catarrh,  is  the  pathological  condition  which  is 
62 
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present  in  most  of  the  cases  commonly  called  "irritability  of  the  bladder" — 
a  term  which  is  not  very  well  chosen,  as  it  refers  to  a  mere  symptom. 
Microscopic  examination  of  the  urine,  in  cases  of  simple  chronic  cystitis, 
Avill  always  detect  the  presence  of  pus,  and  this,  with  increased  frequency 
of  micturition,  and  slight  augmentation  of  the  amount  of  vesical  mucus, 
are  the  evidences  by  which  the  surgeon  may  recognize  the  existence  of 
the  disease.  The  treatment  is  the  same  as  for  the  mildest  cases  of  acute 
cystitis,  the  inflammation  in  many  instances  subsiding  under  the  influence 
of  rest. 

2.  Chronic  Cystitis  with  Vesical  Catarrh  is  characterized  by 
the  deposition  from  the  urine  of  a  ropy,  tenacious,  muco-purulent  sub- 
stance, usually  of  a  grayish-white  color,  and  of  alkaline  reaction.  This  is 
often  mixed  with  phosphates,  the  urine  itself  being  ammoniacal  and  ex- 
tremely off'ensive.  The  bladder  becomes  thickened,  roughened,  and  some- 
times sacculated  ;  ulceration  occasionally  occurs  ;  and  the  case  may  termi- 
nate fatally  by  the  patient  falling  into  a  typhoid  or  uraemic  condition,  to 
Avhich  Roser  gives  the  name  of  ammonsemia.  This  form  of  cystitis  is 
particularly  apt  to  supervene  in  cases  of  vesical  paralysis  from  injury  of 
the  spine  (see  p.  346).  In  the  treatment  of  this  condition,  topical  remedies 
are  of  the  highest  importance:  urinary  accumulation  should  be  prevented 

by  the  cautious  use  of  the  cathe- 
ter, or,  as  suggested  b}'  McGuire, 
of  Virginia,  by  the  employment  of 
a  delicate  flexible  tube,  which  may 
be  left  in  situ ;  and  great  benefit 
may  often  be  derived  from  wash- 
ing out  the  bladder,  by  injecting 
at  first  warm  water  merely,  and 
subsequently,  if  this  be  well  borne, 
mild  astringent  or  sedative  lotions ; 
the  best,  according  to  Thompson, 
are  those  containing  acetate  of 
lead  (gr.  ss  to  f^iv),  nitrate  of  sil- 
ver (gr.  ss  to  f.liv),'  dilute  nitric 
acid  (rrix  to  foiv),  carbolic  acid 
(n^ij  to  fgiv),  or  borax  (Sodii 
boratis  gr.  viij-xxx,  glycerinae 
fSij,  aqu£e  fsiv).  In  order  to  pre- 
vent ammoniacal  decomposition  of 
the  urine,  Dubreuil  recommends 
injections  of  a  weak  solution  of  sili- 
cate of  sodium  (gr.  iij-iv  to  f^j); 
Clemens,  of  Frankfort,  and  Pur- 
don,  of  Belfast,  frequent  injections 
of  healthy  wine;  and  Erichsen 
and  Nunn,  injections  of  quinia 
(gr.  j-f5j).  Salicylic  acid  and 
permanganate  of  potassium  are 
favorably  spoken  of  by  Schuller, 
and  nitrite  of  amyl  by  Dittel.  Yesical  injections  are  most  conveniently 
administered  with  an  India-rubber  bottle  with  a  nozzle,  and  an  ordinary 
elastic  catheter  ;  not  more  than  three  or  four  fluidounces  should  be  used  on 

'  T.  G.  Richardson  employs  a  much  stronger  solution,  viz.,  gr.  xx-xxx  to 


Fig.  544. 


Keyes's  apparatus  for  washiug  out  the  bladder. 
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each  occasion,  the  injected  liquid  being  kept  in  the  bladder  for  a  few 
minutes,  and  then  allowed  to  flow  off.  When  the  patient  himself  applies 
the  injection,  KeA^es  recommends  an  ordinary  fountain  syringe  provided 
with  a  two-way  stopcock,  the  injected  liquid  thus  entering  the  bladder  by 
simple  hydrostatic  pressure  (Fig.  544).  A  somewhat  similar  arrangement 
is  employed  by  Zeissl,  McGuire  (of  Richmond,  Va.),  and  Bertholle,  who 
dispense  with  the  catheter  altogether,  simply  introducing  the  pipe  of  the 
instrument  into  the  mouth  of  the  urethra.  Harrison,  of  Liverpool,  has 
devised  an  ingenious  instrument  for  introducing  medicated  pessaries  into 
the  bladder. 

Counter-irritation  to  the  supra-pubic  region  is  often  of  service,  and  pain 
may  be  relieved  by  the  use  of  anodyne  suppositories.  A  belladonna  plas- 
ter over  the  pubes  may  be  used  for  the  same  purpose.  Hot  hip-baths  will 
often  be  found  useful. 

A  large  number  of  internal  remedies  have  been  employed  in  this  affec- 
tion, and,  it  must  be  confessed,  often  in  rather  an  empirical  manner,  those 
which  seem  to  succeed  best  in  some  cases,  failing  utterly  in  others.  Those 
which  are  probably  most  deserving  of  mention  are  buchu,  uva  ursi,  pareira, 
matico,  chimaphila,  triticum  repens,  senega,  copaiba,  and  cubebs.  Dr. 
Garnett  recommends  a  decoction  of  the  broom-corn  seed  or  Sorghum  vul- 
gare.  Alkalies,  especially  the  liquor  potassse,  in  combination  with  the 
tincture  of  hyoscyamus,  may  be  tried  if  there  be  much  vesical  irritation, 
but  must  be  Avatched,  lest  they  increase  the  tendency  to  phosphatic  deposit. 
Chlorate  of  potassium  is  recommended  by  Edlefsen,  and  has  proved  quite 
satisfactory  in  several  cases  in  which  I  have  employed  it.  The  mineral 
acids  may  be  useful  on  account  of  their  tonic  properties.  When  the  urine 
is  ammoniacal,  benzoic  acid  is  highly  recommended  by  Gosselin.  Skene 
employs  a  combination  of  benzoic  acid,  biborate  of  sodium,  and  infusion 
of  buchu.  An  exclusive  milk  diet  is  advised  by  Dr.  George  Johnson,  of 
London,  and  Dr.  Weir  Mitchell,  of  this  city.  It  is  scarcely  necessary  to 
add  that  if  the  condition  of  the  bladder  depend  upon  any  removable  cause, 
such  as  vesical  calculus  or  urethral  stricture,  this  must  be  attended  to 
before  the  cystitis  can  be  cured.  In  the  case  of  a  female,  dilatation  of  the 
urethra  may  be  employed,  as  i-ecommended  by  Papin,  of  St.  Louis,  Howe, 
of  New  York,  Teale,  Duncan,  Heath,  and  Hewetson,  and  in  either  sex 
recourse  may  be  had,  as  a  last  resort,^  to  ci/stotomy,  the  bladder  in  the 
case  of  a  male  being  opened  from  the  perineum,  as  in  lithotomy,  and  in  the 
case  of  a  female  from  the  vagina;  the  operation,  which  is  said  to  have 
been  first  performed  by  Bouchardat,  in  1803,  was  strongly  recommended 
by  Guthrie,  and  has  been  advantageously  employed  in  the  male  by  numer- 
oias  surgeons,  including  Syme,  Fergusson,  Wilhird  Parker,  Bickersteth, 
Parona,  Bryant,  Holmes,  Teevan,  Post,  Hamilton,  of  Liverpool,  Powell, 
of  Chicago,"  and  Battey,  of  Georgia,  and  in  the  female  by  Emmet,  Sims, 
Bozcman,  Simon,  Hegar,  C.  C.  Lee,  and  others.  Horovitz  has  collected 
.58  cases  of  cystotomy  for  cystitis  in  the  male,  the  results  being  known  in 
57  ;  30  patients  were  cured  by  the  operation,  1  relieved,  and  4  not  benefited, 
while  10  died  15  of  these,  however,  from  advanced  disease  of  the  kidneys. 

Structural  Diseases  of  the  Bladder. 

Sacculated  Bladder  Obstruction  to  the  flow  of  urine,  as  from  en- 
larged prostate  or  stricture,  leads  to  hypertrophy  of  the  muscular  wall  of 

I  Prof.  Ao-new  suggests  that  the  ureters  might  he  separated  from  the  hladder,  and 
made  to  empty  on  the  surface,  in  the  groin  or  loin. 
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the  bladder,  and  gives  its  inner  surface  a  roughened  and  fasciculated 
appearance.  As  a  result  of  the  violent  contractions  of  the  organ  in  the 
effort  to  expel  its  contents,  the  vesical  mucous  membrane  and  submucous 
tissue  protrude  between  the  interlacing-  bundles  of  muscular  fibre,  and 
form  sacs  or  pouches,  sometimes  of  very  large  size,  in  which  the  urine 
accumulates  and  undergoes  decomposition,  giving  rise  to  cystitis,  and  often 
leading  to  the  formation  of  phosphatic  calculi.  The  treatment  should  be 
directed  to  preventing  accumulation,  which  may  most  conveniently  be 
done  by  the  use  of  an  elastic  catheter,  aided  by  the  siphon  arrangement  of 
Prof.  Dittel  (see  p.  947). 

Tumors  of  the  Bladder  Various  forms  of  morbid  growth  are  met 

with  in  the  bladder — as  the  Jibrous,  fihro-cellular,  and  Jibro-7nuscula7%  con- 
stituting the  polypoid  tumors  met  with  in  this  organ,  the  papillary  or 
villous,  closely  resembling  in  structure  the  chorion,  very  vascular,  and 
sometimes,  though  by  no  means  always,  of  a  cancerous  nature  (see  pages 
511  and  52G),  the  encepha,loid,  the  scirrhous  (usually  secondary  to  scirrhus 
of  the  rectum),  and  the  epilheliomatous.    Dermoid  cysts  have  also  been 

found  to  communicate  with, 
if  not  to  originate  in,  the 
vesical  cavity.  Any  of  these 
tumors  may  become  incrusted 
with  phosphatic  matter,  and 
thus  simulate  calculus;  but 
the  diagnosis  can  usually  be 
made  by  careful  sounding. 
Hemorrhage  attends  both  the 
villous  and  the  malignant 
growths — in  cases  of  the  for- 
mer kind  being  of  the  charac- 
ter of  capillary  oozing,  and  in 
those  of  the  latter  occuiTing 
less  constantly,  but  in  consid- 
erable quantities  at  a  time. 
The  treatment,  in  the  large 
majority  of  instances,  must  be 
merely  palliative,  consisting 
chiefly  in  the  free  administra- 
tion of  anodynes,  with  stimu- 
lants, if  necessary.  Astrin- 
gent injections  may  be  tried 
in  the  cases  of  villous  tumor,  but  should  not  be  repeated  if  they  produce 
vesical  irritation.  Polypoid,  and  even  sessile,  growths  may  be  removed 
from  the  female  bladder  by  the  ligature,  ecraseur,  or  scoop,  the  urethra 
being  dilated  for  the  purpose  ;  or,  as  has  been  done  by  Norton  and  Kalten- 
bach,  through  a  vaginal  incision.  W.  F.  Atlee  has  "successfully  removed 
a  fungous  growth  by  dilating  the  urethra  and  scraping  away  the  neoplasm 
with  his  nail.  It  may  occasionally  be  possible  to  remove  a  vesical  polypus 
in  the  male  by  avulsion  with  a  lithotrite,  as  was  done  in  one  instance  bv 
Civiale.  Humphry  has  successfully  removed  a  fibroma  by  lateral  cystotomv, 
and  Billroth  a  fibro-muscular  tumor  (myoma)  by  incision  above"  the  pubis 
as  in  the  high  operation  for  stone,  while  another  successful  supra-pubic 
operation  has  been  recorded  by  Geza ;  Yolkmann's  patient,  however,  a 
man  aged  54,  died  on  the  fourth  day.  Kocher,  Davies-Colley,  Lund, 
Whitehead,  Ransohoff,  Duplay,  H.  Morris,  J.  M.  Barton,  and  other 
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sui'o'eons  have  successfully  removed  villous  and  papillary  tumors  from  the 
bladder  by  opening-  the  organ  from  the  perineum  and  scraping  away  the 
morbid  growth  with  a  sharp  scoop,  and  an  unsuccessful  operation  for  villous 
tumor,  by  the  supra-pubic  method,  has  been  recorded  by  Marcacci.  Sir 
H.  Thompson  has  several  times  succeeded  in  removing  vesical  tumors 
through  a  perineal  opening  into  the  urethra,  followed  by  dilatation,  with- 
out incision,  of  the  neck  of  the  bladder,  and  equal  success  has  attended  the 
same  operation  in  the  hands  of  Rauschenbusch  and  others.  Stein  has  col- 
lected 98  cases  of  operation  for  vesical  tumor  (principally  in  men),  with 
53  recoveries  and  39  deaths,  the  result  in  6  not  having  been  ascertained. 
Partial  excision  of  the  bladder,  for  tumor,  in  the  hands  of  Sonnenburg, 
terminated  fatally  some  months  after  the  operation. 

Tubercle  of  the  Bladder  is  a  rare  affection,  and  is  probably  never 
met  with  except  in  connection  with  tuberculosis  of  other  organs.  The 
st/mptoms,  as  pointed  out  by  T.  Smith,  closely  resemble  those  of  calculus, 
while  the  treatment,  as  far  as  the  bladder  is  concerned,  must  be  merely 
palliative  ;  Smith  particularly  recommends  the  confection  of  black  pepper 
(Ward's  paste),  to  relieve  the  hfematuria  which  often  accompanies  the 
affection. 

Bar  at  the  Neck  of  the  Bladder — This  name  was  given  by  Gu- 
thrie to  a  rare  form  of  obstruction  situated  at  the  neck  of  the  bladder,  and 
entirely  distinct  from  the  common  hypertrophy  of  the  middle  lobe  of  the 
prostate.  There  are  two  forms  of  bar — one  consisting  in  a  ridge-like  ele- 
vation of  the  mucous  and  submucous  tissues,  due  to  enlargement  of  the 
lateral  lobes  of  the  prostate,  the  median  lobe  being  unaffected — and  the 
other  a  similar  fold  or  ridge,  which  Guthrie  attributed  to  disease  of  an 
"elastic  structure"  (which  he  described  as  existing  at  the  neck  of  the 
bladder),  and  w^hich  occurs  without  there  being  any  apparent  cause  for  its 
formation.  The  treatment  in  most  cases  must  be  palliative  merely,  though, 
if  the  coudition  could  be  accurately  diagnosticated  during  life,  it  might 
perhaps  be  occasionally  proper  to  divide  the  bar  with  a  catheter  carrying 
a  concealed  blade,  as  recommended  by  Guthrie  and  Mercier,  the  latter  of 
whom  has  also  devised  an  instrument  for  excising  a  portion  of  the  offend- 
ing bar ;  Mercier's  operation  has  been  successfully  employed  in  this  country 
by  Dr.  Gouley,  of  New  York. 

Fissure  of  the  Neck  of  the  Bladder  is  a  condition  described  by 
Spieuelberg  and  Reginald  Harrison  as  analogous  to  fissure  of  the  anus. 
treatment  consists  in  dilatation  and  cauterization  with  nitrate  of  silver. 

H/EMATURIA. 

The  existence  of  -blood  in  the  urine  may  be  a  symptom  of  various  affec- 
tions of  the  urinary  organs,'  and  it  often  becomes  important  to  determine 
the  source  of  th(>  hemorrhage. 

1  Bleeding  from  the  Kidney  mav  be  due  to  blows  on  the  loin,  to 
the  existence  of  acute  Bright's  disease,  to  the  irritation  produced  by  a  renal 
calculus  to  tuberculous  deposit,  etc.  The  blood  is  usually  intimately  mixed 
with  the  urine,  but  may  form  a  clot,  in  which  case,  by  floating  out  the 

1  Hematuria,  without  disease  of  the  urinary  organs,  has  been  observed  by  Ray- 
mond in  connection  with  the  uretliralgic  crises  of  locomotor  ataxia. 
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coag-ulum  in  water  (as  suggested  by  Hilton),  its  shape  may  betray  its 
origin. 

2.  Vesical  Haematuria  may  result  from  congestion  of  the  bla'dder, 
from  tuberculous  disease,  from  the  irritation  caused  by  a  calculus,  or  from 
the  presence  of  a  villous  or  malignant  growth.  The  blood  often  coagulates 
within  the  bladder,  but,  when  passed  in  a  liquid  form,  the  urine  which  first 
flows  is  less  tinged  than  that  which  follows.  If  the  hemorrhage  be  caused 
by  a  morbid  growth,  the  appearance  in  the  urine  of  shreds  of  the  abnormal 
tissue,  recognizable  with  the  microscope,  may  aid  the  diagnosis. 

3.  Bleeding  from  the  Prostate  may  depend  upon  congestion,  in- 
flammation, or  tuberculous  or  malignant  disease  of  that  organ.  The  diag- 
nosis from  vesical  hemorrhage  may  be  aided  by  exploration  with  the  finger 
in  the  rectum. 

4.  Hemorrhage  from  the  Urethra  may  depend  upon  congestion 
or  inflammation  of  the  part ;  upon  laceration  from  blows  on  the  perineum, 
injuries  inflicted  by  instruments,  impacted  calculi,  etc.  ;  upon  rupture  from 
straining  in  the  effort  to  urinate,  or  from  violent  coitus  upon  ulceration 
from  malignant  disease,  etc.  The  diagnosis  of  urethral  hemorrhage  may 
always  be  made  by  observing  that,  in  urinating,  blood  precedes  the  flow  of 
urine,  and  that  this,  if  drawn  off  by  the  catheter,  is  clear. 

Treatment  of  Haematuria — This  must  vary  Avith  the  source  of  the 
hemorrhage.  If  due  to  renal  injury,  calculus,  etc.,  the  patient  must  be  kept 
in  bed,  and  astringents,  such  as  gallic  acid  or  acetate  of  lead,  with  opium, 
administered.  The  confection  of  black  pepper  is  highly  spoken  of  by  T. 
Smith.  When  of  vesical  or  prostatic  origin,  cold  applications  are  of  service. 
It  is  better,  as  a  rule,  not  to  interfere  with  clots  in  the  l)ladder,  but  to  leave 
their  disintegration  to  the  efforts  of  nature.  If,  however,  it  becomes  neces- 
sary to  adopt  artificial  means  of  evacuation,  a  portion  of  the  clot  mav  be 
gently  drawn  out  through  a  lai'ge-e3'-ed  catheter,  by  means  of  Clover's  or 
Bigelow's  lithotrity  apparatus,  or  an  ordinary  stomach-pump.  Dr.  J.  H. 
Ledlie,  of  Illinois,  recommends  injections  of  lime-water  to  dissolve  the  coagu- 
lum.  For  persistent  vesical  hematuria,  Thompson  recommends  injections  of 
nitrate  of  silver  (gr.  j-iv  to  fsiv),  or  of  the  tincture  of  the  perchloride  of  iron 
(f|j  to  f|iv).  Hemorrhage  from  the  urethra  may  be  controlled  by  cold  ap- 
plications, or,  if  these  fail,  by  introducing  a  full-sized  catheter,  and  compress- 
ing the  penis  upon  it  with  strips  of  adhesive  plaster  or  a  bandage.  Bates, 
of  Brooklyn,  has  devised  an  ingenious  apparatus  for  applying  cold  and 
pressure  ivithin  the  urethra. 

Intermittent  or  Paroxysmal  Haematuria,  or  (as  it  should  per- 
haps rather  be  called)  Hsematinuria,  has  been  observed  in  several  cases 
by  Greenhow,  Marley,  Fuller,  Gull,  and  other  writers,  the  paroxvsm 
usually  following  exposure  to  cold.  The  treatment  consists  in  the'  ad- 
ministration of  tonics,  particularly  iron  and  quinia. 

Pneumo-Uria,  or  Pneumaturia,  a  condition  in  which  gas  escapes 
from  the  urethra,  is  occasionally  observed,  and  is  a  source  of  much  annov- 
ance  to  the  patient.    Air  may  be  introduced  into  the  bladder  in  catheter- 

1  The  bleeding  which  occasionally  follows  immoderate  sexual  intercourse  without 
rupture  is,  according  to  Hilton,  usually  prostatic. 
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ization,  and  vesical  gas  may  likewise  come  from  a  fistulous  communication 
with  the  bowel  or  from  decomposition  of  coagula.  Raciborski  and  Keyes 
think  that  gas  may  be  secreted  by  the  walls  of  the  bladder  itself,  but  from 
four  cases  of  the  kind  observed  by  Guyon  and  Guiard,  in  all  of  which  the 
patients  were  diabetic,  the  latter  surgeons  conclude  that  the  gas  results  from 
fermentation  of  the  saccharine  urine. 

Paralysis  and  Atony  of  the  Bladder  ;  Retention  and  Incontinence 

OF  Urine,  etc. 

True  Paralysis  of  the  Bladder  is  not  very  often  met  with ;  it  is 
most  commonly  seen  in  cases  of  injury  or  organic  disease  of  the  brain  or 
spinal  cord,  though  it  occasionally  occurs  as  a  result  of  functional  exhaus- 
tion of  the  spinal  system  from  sexual  excesses,  as  a  reflex  phenomenon 
dependent  upon  injuries  or  diseases  of  other  parts  of  the  body,  or  as  a 
temporary  consequence  of  the  use  of  belladonna  or  similar  drugs.  When 
the  paralysis  affects  the  neck  of  the  bladder  only,  the  urine  constantly  flows 
away,  giving  rise  to  incontinence ;  when  the  body  of  the  organ  alone  is 
involved,  the  bladder  cannot  expel  its  contents,  and  the  result  is  retention  ; 
while,  if  the  whole  organ  be  affected,  though  most  of  the  urine  may  escape, 
the  bladder  remains  partially  distended — and  incontinence  and  retention 
mav  thus  coexist.  The  treatment  consists  in  keeping  the  bladder  empty 
(when  this  is  necessary)  by  the  cautious  and  gentle  use  of  a  flexible 
catheter,  and  in  relieving  by  suitable  remedies  any  cystitis  that  may  occur. 
In  some' cases,  galvanism  and  the  administration  of  various  tonics,  especi- 
ally strychnia,  mav  be  of  service.  The  latter  remedy  has  been  successfully 
used  by  injection,  In  doses  of      gr.,  by  Dr.  W.  E.  Tarbell,  of  China. 

Atony  of  the  Bladder,  from  over-distention  of  this  organ,  is,  on  the 
other  hand,  frequentlv  met  with.  This  condition  may  arise  in  the  course 
of  low  fevers,  if  the  catheter  be  not  used— or  even  from  voluntarily  neg- 
lectino-  the  calls  of  nature — but  is  most  commonly  due  to  some  source  of 
obstruction,  either  prostatic  or  urethral,  which,  while  not  giving  rise  to 
absolute  retention,  vet  renders  the  bladder  unable  to  expel  its  whole  con- 
tents A  certain  quantitv  of  "  residual  urine"  thus  remains,  and  gradually 
increases  in  amount  untifthe  organ  is  completely  distended,  when  the  neck 
of  the  bladder  becomes  partially  dilated,  and,  as  pointed  out  by  Thompson, 
an  overflow  takes  place,  masking  the  real  condition,  and  leading  the  patient— 
and  sometimes  his  medical  adviser— to  consider  the  case  one  of  mcontiyience 
rather  tha^n  retention  of  urine.^ 

Retention  of  Urine,  though  merely  a  symptom,  is  one  of  such  im- 
portance as  to  demand  special  consideration.  When  it  occurs  gradually 
(as  is  the  case  when  it  arises  from  paralysis  or  atony  of  the  bladder),  the 
vesical  cavitv  becomes  slowly  distended,  until  it  may  contain  several  quarts 
of  urine  and  forms  a  proniincnt  tumor  in  the  hypogastrmm  reaching 
nearly  to  the  umbilicus.  The  patient  is  usually  not  conscious  of  passing  a 
smalfer  quantitv  of  urine  than  in  the  normal  condition  though  a  certam 
amount  of  difficulty  may  be  experienced  in  completing  the  act  «f  Uiri- 
tion_the  water  being  expelled  with  less  force  than  in  health,  and  dribbling 

1  I  once  saw  a  patient  who,  supposed  to  have  paralysis  of  the  bladder,  had  been 
f^lcinnSvchnia  for  one  «car /the  introduction  of  a  catheter  effected  the  evacuatio  of 
nearl?  a  ^uli  t  of'  urin'and  Showed  the  real  condition  to  be  one  of  prostatic  retention 
with  overflow. 
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of  urine  continuing  after  the  bladder  has  been  apparently  emptied,  or 
occurring-  during  sleep  or  upon  making  any  muscular  exertion ;  when  the 
bladder  has  become  fully  distended,  overflow  occurs  in  the  way  already 
described,  and  simulates  incontinence.  The  diagnosis  of  retention  is  usually 
made  with  facility ;  even  if  there  be  no  hypogastric  tumor,  there  will  be 
dulness  on  percussion  over  the  pubes,  and  the  distended  bladder  can  be 
felt  by  placing  a  finger  in  the  rectum,  when,  by  tapping  over  the  supra- 
pubic region,  fluctuation  can  be  distinctly  recognized.  If,  however,  the 
walls  of  the  bladder  be  thickened  and  contracted,  the  diagnosis  may  be 
more  difficult.  Retention  of  urine,  if  unrelieved,  leads  to  cystitis,  with  an 
ammoniacal  state  of  the  contents  of  the  bladder ;  it  may  even  prove  fatal 
through  the  supervention  of  a  typhoid  or  urtemic  condition. 

Treatment. — The  treatment  of  retention  with  overflow,  which  is  the 
condition  met  with  in  cases  of  atony  of  the  bladder,  requires  in  the  first 
place  the  systematic  use  of  the  catheter,  two  or  three  times  a  da}^,  so  as  to 
evacuate  the  "residual  urine."  A  long  and  large  flexible  catheter  is  the 
best,  but,  whatever  form  of  instrument  may  be  used,  care  must  be  taken 
that  it  actually  enters  the  bladder,  and  not  merely  the  prostatic  portion  of 
the  urethra,  which  in  these  cases  is  often  dilated,  and  may  contain  a  couple 
of  ounces  of  urine.  When  the  retention  has  lasted  for  along  period,  it  may 
be  better  not  to  evacuate  the  entire  contents  of  the  bladder  at  once — which 
would  probably  give  rise  to  cystitis — but  to  draw  off"  a  portion  at  a  time, 
and  thus  enable  the  organ  gradually  to  return  to  its  normal  state.  In  cases 
of  short  duration  the  bladder  may  perfectly  regain  its  tone,  but  in  mau}^ 
instances  all  that  can  be  done  is  to  palliate  the  patient's  condition.  Thomp- 
son recommends  the  application  of  the  cold  douche  to  the  lumbar  spine  and 
abdomen,  and  the  injection  of  cold  water  into  the  bladder.  The  hypodermic 
injection  of  ergotine  has  been  successfully  resorted  to  by  Langenbeck, 
Iversen,  and  other  surgeons. 

Spasmodic  Retention  of  Urine,  or,  as  Sir  James  Paget  has  happily 
called  it,  stammering  with  the  urinary  organs,  is  a  condition  occasionally 
met  with,  and  one  which  is  more  annoying  than  dangerous.  A  person 
who  is  liable  to  this  form  of  retention  should  learn  to  use  a  catheter,  and 
should  constantly  carry  one  with  him,  as  the  fear  of  being  unable  to  uri- 
nate is  often  of  itself  sufficient  to  bring  on  an  attack. 

Hysterical  Retention  of  Urine  is  occasionally  observed  in  women, 
in  connection  with  various  other  phenomena  which  are  conventionally  de- 
nominated hysterical.  The  treatment  consists  in  regulating  the  state  of  the 
bowels,  and  administering  tonics  and  nerve  stimulants,  with  the  local  use 
of  the  cold  douche  ;  the  catheter  may  be  used  once,  to  make  sure  that  there 
is  no  actual  obstruction,  but  should  afterwards  be  withheld;  rupture  of  the 
bladder  never  occurs  in  these  cases,  and  the  patient  usually  passes  her  water 
without  difficulty,  as  soon  as  the  distention  becomes  painful,  and  she  is 
convinced  that  instrumental  relief  will  not  be  afforded. 

Incontinence  of  Urine — This  may  occur  either  in  children  or  in 
adults. 

1.  Nocturnal  Incontinence  in  Children. — The  patient  may  wet  his  bed 
during  sleep  only  occasionally,  or  may  do  so  once  or  oftener  every  night. 
This  infirmity  may  result  from  habit  (through  neglect  of  the  nurse  to  take 
the  child  up  at  proper  intervals),  from  excessive  secretion  of  urine  or  some 
irritating  quality  of  this  fluid,  from  irritation  transmitted  from  neighboring 
organs,  as  the  rectum,  or  from  the  existence  .of  slight  chronic  cystitis,  o*f 
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phimosis,  of  preputial  adhesions,  etc.  The  treatment  consists  (1)  in  remov- 
ing- the  cause,  if  this  can  be  ascertained;  (2)  in  improving  the  general 
health;  (3)  in  obtunding  the  excessive  sensibility  of  the  bladder;  (4)  in 
endeavoring  to  induce  a  habit  of  attending  to  the  calls  of  nature  at  suitable 
intervals;  and  (5)  above  all,  in  develojjing  a  hearty  wish  for  relief  on  the 
part  of  the  patient,  for  without  his  co-operation,  as  justly  observed  by 
Brodie,  little  can  be  accomplished.  The  first  indication  is  to  be  met  by- 
regulating  the  diet,  attending  to  the  digestive  functions,  forbidding  exces- 
sive use  of  liquids,  etc. ;  the  second,  by  the  administration  of  tonics,  and  the 
employment  of  sea-bathing  or  the  cold  douche;  and  the  third,  by  the  use 
of  belladonna  given  by  the  mouth,  in  the  form  of  tincture  or  extract,  or  by 
the  hypodermic  administration  of  atropia,  aided  in  obstinate  cases  by  the 
application  of  a  solution  of  nitrate  of  silver  to  the  prostatic  urethra.  The 
patient  should  be  aroused  and  made  to  urinate  once  or  twice  during  the 
night,  and  should  be  induced  to  strive  himself  to  get  relief  from  his  infirmity 
— not  by  threatening  punishment,  but  by  encouraging  the  formation  of 
cleanly  habits. 

Yarious  remedies  beside  those  mentioned  above  have  been  employed 
with  more  or  less  success,  such  as  blisters  to  the  sacrum,  the  use  of  an 
apparatus  to  prevent  the  patient  lying  on  his  back  (the  urine,  when  this 
position  is  assumed,  resting  on  the  trigone  of  the  bladder,  which  is  its  most 
sensitive  part),  the  application  of  collodion  to  the  meatus,  as  recommended 
by  Corrigan,  circumcision,  the  application  of  electricity,  the  administration 
of  hydrate  of  chloral,  hypodermic  injections  of  strychnia,  etc.  These  may 
be,  each  or  all,  properly  tried  in  obstinate  cases. 

2.  True  Incontinence  of  Urine  in  the  Male  Advlt  is  very  rare,  the  real 
condition  in  most  cases  so  described  being,  as  already  mentioned,  retention 
with  overjioiv.  In  xoomen,  owing  to  the  shortness  of  the  urethra,  inconti- 
nence of  urine  is  more  common,  resulting  usually  from  injury  received 
during  parturition.  True  incontinence  in  the  male  may,  however,  result 
from  paralysis  of  the  neck  of  the  bladder — in  which  case  the  treatment 
appropriate  to  that  condition  must  be  adopted — or  from  a  peculiar  form  of 
hypertrophv  of  the  prostate,  in  which  the  enlarged  third  lobe  projects 
wedge-like  between  the  lateral  lobes,  keeping  the  neck  of  the  bladder  con- 
stantly patulous.  Under  these  circumstances  little  can  be  done  beyond  the 
adaptation  of  a  well-fitting  urinal  to  keep  the  patient  dry. 

Irritability,  Spasm,  and  Neuralgia  of  the  Bladder  (  Gystalgia) 
are  often  spoken  of  as  distinct  diseases,  but  are  usually  merely  symptomatic 
of  other  conditions,  such  as  cystitis,  tumor  or  fissure  of  the  bladder,  or 
vesical  calculus.  The  treatment  must  be  addressed  to  the  relief  of  the 
pathological  condition  to  which  the  symptoms  are  due,  when  this  can  be 
ascertained.  Anodynes  and  antispasmodics  are  often  useful  as  palliatives. 
Lund  and  Teale  recommend,  in  cases  of  females,  rapid  dilatation  of  the 
urethra,  and  report  several  instances  in  which  this  mode  of  treatment  gave 
entire  relief  The  same  operation  has  been  successfully  resorted  to  by 
other  surgeons,  and  in  three  cases,  in  my  own  hands,  afforded  complete 
relief  from  tne  distressing  symptoms  which  had  been  complained  of.  In 
the  case  of  the  male  urethra^  benefit  may  be  derived  from  rapid  dilatation 
with  metallic  sounds,  or  with  Thompson's  stricture  expander,  or  resort 
may  be  had  to  division  of  the  vesical  neck  in  front  of  the  rectum,  as  suc- 
cessfully practised  in  two  cases  by  Verneuil. 
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Inflammatory  Diseases  of  the  Prostate. 

Acute  Prostatitis  Acute  inflammation  of  the  prostate  usually  fol- 
lows urethritis,  especially  when  due  to  gonorrhoea,  but  may  also  result 
from  various  forms  of  injury,  as  from  the  introduction  of  instruments  or 
the  use  of  strong  injections,  from  exposure  to  cold  and  moisture,  as  from 
sitting  in  wet  grass,  from  previously  existing  cystitis,  or  from  vesical  cal- 
culus. As  a  complication  of  urethritis,  it  is  apt  to  be  excited  by  the  use  of 
alcoholic  stimulants  or  by  excessive  venery.  The  symptoms  of  acute  pros- 
tatitis are  pain  and  weight  in  the  perineum,  with  great  frequency  of  mictu- 
rition, dysuria,  and  vesical  tenesmus,  the  pain  also  being  increased  by  the 
act  of  defecation.  There  is  a  good  deal  of  constitutional  disturbance,  and 
the  swelling  is  sometimes  so  great  as  to  induce  complete  retention  of  urine. 
The  diagnosis  can  be  readily  made  by  rectal  exploration.  The  inflamma- 
tion ma)^  terminate  in  resolution,  or  may  run  on  to  the  formation  of  an 
abscess,  which  usually  bursts  into  the  urethra;  even  if  resolution  occurs, 
however,  the  urine  will  probably  contain  pus,  from  the  coexistence  of 
cystitis.  The  treatment  consists  in  the  enforcement  of  rest  and  the  admin- 
istration of  laxatives,  with  the  application  of  leeches  or  cups  to  the  perineum, 
followed  by  hot  hip-baths  and  poultices.  Pain  may  be  relieved  by  the  use 
of  anodyne  enemata.  Should  complete  retention  occur,  it  may  be  neces- 
sary to  use  the  catheter. 

Abscess  of  the  Prostate  usually  occurs  as  a  sequel  of  acute  prosta- 
titis, but  may  be  developed  in  an  insidious  manner  from  bruising  of  the 
part  in  the  use  of  instruments,  etc.  In  the  latter  cases,  it  is  often  the 
areolar  tissue  around  the  prostate  which  is  affected,  rather  than  the  organ 
itself,  and  the  affection  is  then  called  peri-prostatic  abscess.  Pointing 
usually  occurs,  as  already  mentioned,  in  the  direction  of  the  urethra,  but 
occasionally  towards  the  rectum,  or  even  externally  in  the  perineum.  The 
symptoms  are  those  of  deep-seated  suppuration  in  general,  and  the  diagnosis 
can  be  made  by  rectal  exploration.  Retention  is  apt  to  occur  when  the 
swelling  is  principally  on  the  side  of  the  urethra,  and  the  introduction  of- 
the  catheter  may  then  serve  the  double  purpose  of  opening  the  abscess  and 
evacuating  the  contents  of  the  bladder.  When  the  swelling  makes  its 
appearance  in  the  perineum,  an  early  and  free  incision  is  required,  to  relieve 
tension  and  prevent  the  formation  of  a  rectal  or  urethral  fistula.  If  fluctua- 
tion is  distinctly  felt  in  the  rectum,  it  will  be  proper  to  make  a  puncture 
in  that  locality.  Prostatic  abscesses  usually  heal  without  much  difficulty, 
but  occasionall}^  fall  into  a  chronic  state,  persisting  as  suppurating  cavities 
which  form  receptacles  for  urine.  This  condition  is  often  not  recognized 
during  life,  the  symptoms  closely  i*esembling  those  of  chronic  cystitis. 
Benefit  may  sometimes  be  derived  from  the  application  of  a  weak  solution 
of  nitrate  of  silver. 

Chronic  Prostatitis  or  Prostatorrhoea  This  may  be  a  sequel 

of  acute  prostatic  inflammation,  or  may  occur  as  a  primary  affection,  result- 
ing from  the  urethritis  which  accompanies  organic  stricture  of  long  stand- 
ing, from  bruising  of  the  perineum  in  equestrian  exercise,  from  inordinate 
indulgence  in  sexual  intercourse,  from  onanism,  or  from  piles,  habitual 
constipation,  etc.  The  symptoms  are  pain  and  weight  in  the  region  of  the 
prostate,  increased  during  micturition  or  coitus ;  diminution  in  the  force 
with  which  the  urine  is  evacuated ;  a  slight,  thin,  gleety  discharge,  some- 
times in  sufficient  quantity  to  discolor  the  clothing ;  and  usually  the  pres- 
ence of  a  little  pus  in  the  urine,  with  ^occasionally  a  few  drops  of  blood. 
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Xocturnal  seminal  emissions  occur  in  some  cases.  The  affection  is  chiefly 
important  on  account  of  the  mental  distress  often  occasioned  to  patients, 
who  believe  the  gleety  discharge  to  consist  of  seminal  fluid.  This  is, 
perhaps,  the  most  prominent  symptom  of  the  disease,  and  has  suggested 
the  name  pronator rhcea,  which  is  employed  by  Prof.  Gross,  who  has 
given  an  excellent  account  of  the  aflection.  The  diagnosis  between 
prostatic  fluid  and  semen  can  always  be  made  by  microscopic  examina- 
tion ;  the  former  contains  very  few  if  any  spermatozoa,  while  these  are, 
on  the  other  hand,  abundant  in  the  latter.  The  treatment  consists  in 
removing  any  cause  that  can  be  detected,  in  the  administration  of  tonics, 
especially  phosphoric  acid  and  strychnia  (with  laxatives,  if  required),  and 
in  the  application  of  blisters  or  other  counter-irritants  to  the  perineum.  In 
cases  accompanied  by  nocturnal  emissions,  a  solution  of  nitrate  of  silver 
(gr.  v-x  to  f.lj),  or,  which  is  preferred  by  H.  Lee,  of  the  perchloride  of  iron 
(n\^xv-xxx  to  foj),  may  be  occasionally  applied  to  the  prostatic  urethra,  by 
means  of  a  syringe  with  a  catheter-like  nozzle.  Winternitz  applies  cold  by 
passing  a  stream  of  water  of  a  temperature  from  55°  to  60°  Fahr.  through 
a  double-current  catheter  without  eyes,  which  he  calls  a  psychrophor. 


Fig.  54{J. 


Chronic  Hypertrophy  or  the  Prostate. 

This  is  an  affection  of  advanced  life,^  being  seldom  if  ever  met  with  in 
men  less  than  fifty  years  old,  though  inflammatory  enlargement  (a  totally 
distinct  condition)  may  of  course  exist  at  any  age  at  which  prostatitis  is 
possible.  So  often  is  prostatic  hypertrophy  seen  among  those  past  the 
middle  period  of  life,  that  Sir  Benjamin  Brodie  considered  it  almost  a 
normal  condition  under  such  circumstances ;  but  the  statistical  investiga- 
tions of  Thompson,  Messer,  Lodge,  and  Dittel,  have  shown  that  its  actual 
frequency  is  less  than  has  been  supposed,  ap- 
preciable enlargement  existing  in  but  about 
one-third  of  the  cases  examined  in  persons 
more  than  si.xty  years  of  age. 

The  hypertrophy  may  affect  only  the 
unstriated  muscular  fibres  and  connective 
tissue  of  the  prostate,  or  may  involve  its 
glandular  structure  as  well ;  there  may  be 
enlargement  of  the  whole  organ,  or  the  in- 
crease of  size  may  be  confined  to  its  lateral 
lobes,  or  to  its  central  portion,  constituting 
what  is  commmonly  called  the  enlarged 
"  third  lobe  of  the  prostate."  In  many  cases 
independent  or  semi-isolated  tumors  are 
found — principally  in  the  lateral  lobes — al- 
most identical  in  structure  with  the  prostate 
itself,  though  containing  less  glandular  tis- 
sue, and  that  imperfectly  developed ;  these 
prostatic  tumors,  which  have  been  specially 
studied  by  Thompson,  are  sometimes  sur- 
rounded by  a  fibrous  capsule,  and  may  often  be  readily  enucleated  with  the 
finger,  as  has  been  done  in  the  operation  of  lithotomy  (see  page  959) ;  they 
are  in  m.any  respects  analogous  to  the  fibrous  or  fibro-muscular  growths 
(myomata)  met  with  in  the  uterus. 

1  Dr.  Mndd.  of  St.  Louis,  however,  has  seen  a  well-marked  myomatous  enlargement 
of  the  third  lobe  of  the  prostate  in  an  infant  of  - 13  mouths. 


Enlargement  of  median  lobe  of  pros- 
tate. (Erichse.n.) 
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Physical  Characters. — The  weight  of  an  hypertrophietl  prostate 
may  vary  from  one  to  twelve  ounces,  and  its  size  from  two  to  four  inches 
transversely,  and  from  one  to  three  inches  in  an  antero-posterior  direction. 
The  consistence  may  be  firmer  or  softer  than  in  the  normal  condition,  the 
increased  firmness  being  usually  attributable  to  the  presence  of  the  prostatic 
tumors  which  have  been  referred  to. 

Hypertrophy  of  the  prostate  produces  various  changes  in  the  form  and 
direction  of  the  prostatic  portion  of  the  urethra;  this  is  increased  in  length 
and  often  rendered  tortuous;  it  is  usually  contracted  laterally,  and  widened 
from  before  backwards,  so  that  on  making  a  transverse  section  it  appears 
as  a  narrow  chink  instead  of  a  round  tube  ;  but  in  other  cases,  this  portion 
of  the  urethra  is  dilated  into  a  pouch  which  may  hold  an  ounce  or  two  of 
the  urine.  When  the  central  portion  or  "third  lobe"  of  the  prostate  is 
enlarged,  the  urethra  is  commonly  bent  forwards  at  an  angle — its  course 
being  thrown  also  to  the  right  or  left  if  either  lateral  lobe  is  increased  in 
size,  and  the  deviation  being  to  the  side  opposite  to  that  of  the  principal 
enlargement.  The  internal  orifice  of  the  urethra  usually  assumes  a  cres- 
centic  shape,  the  concavity  of  the  crescent  corresponding  to  that  lobe  of 
the  prostate  which  is  principally  affected  ;  but  if  the  whole  organ  be  irregu- 
larly enlarged,  the  urethral  opening  is  much  and  curiously  distorted.  A 
projecting  portion  from  the  median  lobe  not  unfrequcntly  hangs  over  the 
orifice  in  a  valve-like  manner,  closing  it  more  or  less  completeh^  when  the 
patient  attempts  to  urinate.  Another  mode  in  which  the  urethral  orifice 
may  be  occluded,  is  by  the  formation  of  a  bar  at  the  neck  of  the  bladder 
from  the  elevation  of  the  mucous  and  submucous  tissues  by  enlargement  of 
the  lateral  lobes  (see  page  981). 

In  the  large  majority  of  cases,  hypertrophy  of  the  prostate  interferes 
with  the  complete  evacuation  of  the  contents  of  the  bladder  in  one  of 

the  ways  mentioned,  leading  to  a 
thickened,  roughened,  and  saccu- 
lated condition  of  that  organ,  which 
becomes  slowly  distended  and  falls 
into  a  state  of  atony  attended  with 
habitual  overflow  of  urine ;  under 
these  circumstances,  a  very  slight 
cause,  such  as  exposure  to  cold,  or 
local  congestion  produced  by  alco- 
holic indulgence  or  sexual  emotion, 
may  be  sufficient  to  produce  an  at- 
tack of  complete  retention.  On  the 
other  hand,  it  occasionally  happens 
that  the  median,  projecting  between 
the  lateral  lobes,  keeps  the  urethral 
orifice  constantly  patulous,  thus 
giving  rise  to  true  urinary  inconti- 
nence (page  985).  In  cases  of  long 
standing,  the  ureters  and  pelves  of 
the  kidneys  often  become  dilated, 
and  chronic  renal  disease  super- 
venes. 

pertrophied,  the  latter  formiDg  prominent  tumors  SymptomS  The  early  Symp- 

within  the  bladder.  (Thompsox.)  toms  of  enlarged  prostate  are  dimi- 

nution of  the  force  with  which  the 
contents  of  the  bladder  are  expelled,  the  stream,  though  perhaps  not  smaller 


Fig.  547. 


Section  of  bladder  aud  prostate,  the  former  hy- 
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than  in  health,  being-  feeble  and  slow,  and  tending  to  drop  vertically  from 
the  meatus.  The  patient  has  to  strain  at  the  beginning  of  micturition, 
and  the  process  requires  a  longer  time  than  usual,  because  the  bladder  is 
in  a  state  of  partial  atony;  as  the  organ,  moreover,  is  never  completely 
emptied,  the  desire  to  make  water  recurs  with  undue  frequency,  and  the 
normal  sense  of  relief  is  not  experienced  from  the  act  of  urination  ;  the 
water  continues  to  dribble  after  the  discharge  of  all  that  can  be  voluntarily 
evacuated,  and  particularly  at  night  when  the  control  of  the  will  is  with- 
drawn. There  is  a  feeling  of  weight  and  distention  about  the  perineum, 
with  irritation  of  the  rectum,  tenesmus,  piles,  or  prolapsus;  and  ultimately 
the  symptoms  of  chronic  cystitis  are  developed,  with  an  ammoniacal  state 
of  the  urine,  and  perhaps  the  formation  of  phosphatic  calculi. 

Diagnosis — Hypertrophy  of  the  prostate  may  always  be  recognized 
by  careful  exploration  with  the  catheter,  aided  by  the  finger  in  the  rectum  ; 
in  this  way  the  surgeon  can  ascertain  not  merely  that  the  prostate  is  en- 
larged, but  can  determine  approximately  the  degree  of  hypertrophy,  which 
lobe  or  lobes  are  particularly  affected,  and  the  direction  in  which  the  urethra 
deviates  from  its  normal  course.  The  ordinary  catheter  frequently  will  not 
reach  the  bladder,  on  account  of  the  elongation  and  altered  direction  of  the 
prostatic  urethra  which  have  been  referred  to ;  hence  the  surgeon  should 
have  at  hand  some  prostatic  catheters,  which  are  from  two  to  four  inches 
longer  than  the  ordinary  instruments,  and  have  a  larger  curve  (Fig.  549). 
Rectal  exploration  will  also  enable  the  surgeon  to  ascertain  if  the  distended 
bladder  can  be  felt  beyond  the  prostate — an  important  point  in  case  the 
question  of  puncturing  the  organ  for  relief  of  retention  should  arise. 

By  conjoined  urethral  and  rectal  exploration,  the  surgeon  can  distinguish 
prostatic  hypertrophy  from  paralysis  or  from  simple  atony  of  the  bladder, 
from  the  bar  at  the  neck  of  the  organ  unconnected  with  prostatic  disease, 
and  from  chronic  cystitis ;  the  diagnosis  from  stricture  of  the  urethra  may 
be  made  by  observing  the  locality  of  the  obstruction  (which  in  stricture  is 
rarely  more  than  six,  and  in  prostatic  hypertrophy  at  least  seven,  inches 
from"  the  meatus),  and  the  different  characters  of  the  stream,  which  in 
stricture  is  small  and  often  forked,  but  is  not  always  reduced  in  force,  and 
sometimes  keeps  its  normal  parabolic  curve,  while  in  prostatic  obstruction, 
though  perhaps  not  diminished  in  size,  it  is  always  weak,  and  tends  to  drop 
vertically  from  the  meatus.  The  diagnosis  from  calculus  may  be  made  by 
careful  exploration  with  a  sound  ;  but  it  must  not  be  forgotten  that  cal- 
culus and  prostatic  disease  often  coexist.  Acute  prostatitis  can  be  recog- 
nized by  rectal  exploration  alone,  through  the  pain  which  is  thus  excited  ; 
while  the  catheter  alone  will  show  whether  or  not  there  is  aiony  of  the 
bladder,  the  flow  when  the  obstruction  is  overcome  being  forcible  and  par- 
tially under  the  control  of  the  will,  when  this  organ  is  healthy,  but  weak 
and  totally  uninfluenced  by  volition,  if  it  be  in  a  condition  of  atony.  This 
circumstance  will  of  itself  suffice  to  distinguish  simple  atony  from  prostatic 
obstruction.  Tumor  of  the  bladder  is  to  be  diagnosticated  by  observing 
the  presence  of  blood  and  of  fragments  of  the  morbid  growth  in  the  urine, 
and  by  careful  instrumental  exploration  (see  pages  980  and  981). 

Treatment.— The  most  important  point  is  to  obviate  the  efl'ect  of  ob- 
struction, by  emptving  the  bladder  at  suitable  intervals  by  catheterization. 
Twice  a  da v— morning  and  evening— is  usually  often  enough,  but  the  fre- 
quency witii  which  the  instrument  is  used  must  depend  upon  the  degree  m 
vvhich  obstruction  is  present.  The  patient  should  be  taught  to  pass  the  in- 
strument for  himself,  the  best  form  for  ordinary  use  being  the  "  English" 
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gum-elastic  catheter,  which  should  be  kept,  as  advised  by  Brodie  and  Thomp- 
son, on  an  over-curved  stylet  (Fig-.  549,  a),  so  that,  when  this  is  removed, 
it  may  pass  readily  into  the  bladder.  For  special  cases  it  may  be  necessary 
to  use  silver  instruments,  some  of  which  should  have  a  large  curve; — a  third 

Fig.  548.  Fig.  549. 


Mercier's  elbovyed  catheter. 


a,  Gum  catheter  niouuted  oa  a  stylet  of  the  proper  curve  for  use  in 
cases  of  prostatic  obstruction;  b,c,d,  silver  prostatic  catheters  of 
different  curves. 


of  the  circumference  of  a  circle  the  radius  of  which  is  2|  inches  and 

others  a  short  beak  like  a  lithotrite,  which  form  of  instrument  is  known  as 
the  elbowed  catheter  {sonde  coudee)  ;  flexible  catheters  of  the  same  form  are 
also  useful,  and  are  known  as  Mercier's  (Fig.  548).  In  other  cases  it  may 
be  necessary  to  use  the  gum  instrument  ivith  the  stylet,  so  that  the  curve  may 
be  altered  at  will,  or  so  that  the  curve  may  be  increased  when  the  catheter 
reaches  the  point  of  obstruction,  by  partially  withdrawing  the  stylet,  in  the 
way  recommended  by  Hey,  of  Leeds.  An  ingenious  instrument  for  use  in 
cases  of  retention  of  urine  from  prostatic  enlargement,  has  been  devised  by 
Dr.  Squire,  of  Elmira,  under  the  name  of  vertebrated  catheter;  its  con- 
struction can  be  seen  from  Fig.  550.  Dr.  Cowan,  of  Danville,  uses  a  soft 
gum  catheter  containing  a  spiral  coil  of  brass  wire,  so  as  to  give  a  sufficient 
firmness  to  the  instrument  without  interfering  with  its  elasticity  ;  somewhat 
similar  instruments  are  employed  by  Dr.  Otis  and  Dr.  Keyes,  of  New  York 
and  by  Dr.  S.  W.  Gross,  of  this  city.  If  it  should  be  necessary  to  leave  a 
catheter  in  the  bladder — which  should,  as  a  rule,  only  be  done  in  cases  of 
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retention  in  which  the  introduction  of  the  instrument  has  been  attended 
with  o-reat  difficulty—the  vulcanized  India-rubber  catheter  should  be 
chosen,  and  may  be  introduced  with  or  without  the  stvlet,  as  may  be  found 
most  convenient ;  if  the  stylet  is  used,  it  is,  of  course",  to  be  withdrawn  as 


Fig.  550. 


Squire's  vertebrated  prostatic  catheter. 

soon  as  the  instrument  is  in  j^lace.  The  catheter  mav  be  most  conveni- 
ently secured  by  means  of  adhesive  strips,  reaching  from  the  instrument 
to  the  penis,  and  fastened  to  the  latter  by  other  strips  applied  circularlv 
around  the  organ.  Care  must  be  taken  not  to  produce  so  much  constric- 
tion as  to  lead  to  ulceration  or  sloughing.  Self -retaining  catheters  have 
been  devised  by  several  surgeons,  but,  I  confess,  have  always  seemed  to 
me  more  ingenious  than  practically  useful. 

Beside  periodically  emptying  the  bladder  by  the  use  of  the  catheter,  the 
surgeon  must  pay  great  attention  to  the  general  condition  of  the  patient, 
who  should  live  temperately,  dress  warmly,  and  take  moderate  walking 
exercise  in  the  open  air.  The  treatment  of  cystitis  with  vesical  catarrh,  a 
frequent  complication  of  enlarged  prostate,  has  already  been  referred  to. 
Various  drugs,  particularly  conium,  mercury,  muriate  of  ammonium,  and 
iodine,  have  been  employed  in  the  hope  of  causing  absorption  of  prostatic 
enlargement,  and  systematic  compression^  (first  proposed  by  Physick)  has 
been  used  for  the  same  purpose:  none  of  these  remedies  have,  however, 
sustained  the  reputation  which  was  claimed  for  them,  and  they  are  now 
generally  abandoned.  Yarious  operations,  such  as  incision,  excision,  cau- 
terization (the  use  of  the  galvanic  cautery  has  been  lately  recommended  by 
Bottini),  avulsion,  strangulation  with  the  ligature,  crushing  with  a  litho- 
trite,  etc.,  have  also  been  suggested,  but  do  not  appear  to  offer  any  hope  of 
benefit  commensurate  with  the  risk  which  they  entail.  Prof.  Gross  speaks 
highly  of  the  occasional  application  of  leeches  to  the  perineum.  Heine 
recommends  the  injection  of  tincture  of  iodine,  and  Langenbeck  and  Iversen 
that  of  ergotine,  the  injections  being  given  through  the  rectum.  Heine's 
method  has  been  successfully  employed  by  Dr.  Melville  Taylor,  of  Mary- 
land, but,  according  to  Dr.  B.  Howard,  several  cases  thus  treated  by  Dittel, 
of  Vienna,  terminated  in  suppuration  and  death.  The  internal  adminis- 
tration of  ergot  was  advised  by  the  late  Dr.  W.  L.  Atlee,  of  this  city,  and 
is  favorably  spoken  of  by  Dr.  Satterthwaite,  of  New  York.  Sir  Henry 
Thompson,  some  years  ago,  advised  that,  in  cases  which  required  the  very 
frequent  use  of  the  catheter,  an  opening  should  be  made  above  the  pubis, 
and  a  flexible  tube  introduced,  and  permanently  retained  in  position.  A 
similar  plan  has  been  recommended  by  Dittel,  and  by  Keyes,  of  New  York, 
and  in  one  case  in  which  I  tried  the  operation  it  certainly  afforded  very 

1  Harrison,  of  Liverpool,  advises  compression  (with  an  olivary  bougie)  as  a  means' 
of  preventing  ohstruction,  by  moulding  the  prostate  as  it  grows,  in  such  a  way  as  to 
prevent  occlusion  of  the  uretlira. 
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great  relief.  Sir  Henry  has  more  recently  suggested  that  the  opening  should 
be  made  into  the  urethra  from  the  perineum,  and  that  the  flexible  tube  should 
be  introduced  in  that  position.  A  successful  operation  by  the  first  (supra- 
pubic) method  has  been  recently  recorded  by  Mr.  Swinford  Edwards. 

Treatment  of  Retention  from  Prostatic  Obstruction. 

If  complete  retention  occur,  the  surgeon  may  try  the  effect  of  a  hot  bath 
with  a  full  dose  of  opium ;  but  if  this  fail  (as  it  usually  will),  persevering 
attempts  must  be  made  to  pass  a  catheter.  The 
Fig.  551.  patient  should  be  in  a  recumbent  position,  for  if 

erect,  fatal  syncope  might  occur  from  the  rapid 
withdrawal  of  a  large  quantity  of  fluid  (as  in  the 
operation  of  tapping  the  abdomen),  and  the  sur- 
geon should  then  tr}^  in  succession,  with  all  gen- 
tleness, however,  prostatic  catheters  of  various 
kinds  and  shapes,  until,  if  possible,  relief  is  af- 
forded, when,  if  thought  proper,  the  instrument 
may  be  fastened  in  the  bladder.  If  the  disten- 
tion has  been  very  great,  it  may  be  prudent  to 
remove  only  a  portion  of  the  urine  at  a  time  (see 
page  984).  The  chief  points  to  be  attended  to 
in  catheterization,  in  these  cases,  are  (1)  to  firmlv 
depress  the  extremity  of  the  instrument  between 
the  patient's  thighs,  so  that  its  beak  may  ride  over 
the  enlarged  third  lobe  into  the  bladder,  and  (2)  to 
make  sure  that  the  bladder  is  actually  reached, 
CatheterizationT^  enlarged  ^hat  the  Catheter  docs  uot  merely  enter  the 

prostate.  (Erichsen.)         elongated  and  dilated  urethral  pouch  which  often 

exists  in  cases  of  prostatic  enlargement. 
If  catheterization  cannot  be  accomplished,  the  bladder  must  be  punctured 
in  one  of  four  ways,  viz.,  (1)  through  the  prostate;  (2)  through  the  rectum ; 
(3)  above  the  pubis;  or  (4)  through  or  below  the  pubic  symphysis. 

Puncture  through  the  Prostate  {Timnellinq  the  Prostate).— 
operation  was  recommended  by  Home,  Brodie,  and  Liston,  the  two  former 
surgeons  simply  perforating  the  obstruction  by  pushing  through  it  a  silver 
catheter,  while  the  latter  employed  a  large  and  slightly  curved  canula  car- 
rying a  concealed  blade.  The  surgeon  first  satisfies  himself  that  the  instru- 
ment is  exactly  in  the  median  line,  and  has  not  deviated  from  the  urethra, 
and  then  pushes  it  steadily  onwards  while  he  depresses  its  handle,  until  the 
cessation  of  resistance  and  the  flow  of  urine  show  that  the  bladder  has  been 
reached.  A  false  passage  is  thus  made  through  the  projecting  third  lobe 
of  the  prostate,  and  in  this  false  passage  the  instrument  should  be  left  for 
about  forty-eight  hours,  when  the  parts  will  usually  be  sufficiently  consoli- 
dated to  allow  the  catheter  to  be  withdrawn  and  re-introduced  as  often  as 
necessary.  This  mode  of  treatment  is  by  no  means  free  from  risk,  and 
should  never  be  resorted  to  unless  the  surgeon  can  positively  satisfy  him- 
self that  his  instrument  has  not  left  the  channel  of  the  urethra,  and  that  it 
impinges  directly  upon  the  obstructing  portion  of  the  prostate.  Under 
other  circumstances  the  bladder  might  not  be  reached  at  all,  and  the  opera- 
tion would  probably  be  followed  by  the  most  serious  consequences. 
^  Harrison,  of  Liverpool,  recommends  tapping  through  the  prostate^  from 
the  perineum,  with  a  trocar  and  canula,  the  latter  of  which  is  retained  in 
position,  and  reports  a  case  in  which  this  operation  was  resorted  to  with 
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most  gTatifvin<r  results,  the  size  of  the  prostate  rapidly  diminishing  after 
the  operation,  and  a  radical  cure  being  thus  ultimately  effected. 

Puncture  through  the  Rectum  is  not  applicable  to  cases  of  very 
great  prostatic  eulargenient.  If,  however,  the  fluctuation  of  the  distended 
bladder  can  be  distinctly  recognized  above  the  prostate,  by  digital  explora- 
tion through  the  rectum,  this  operation  may  be  safely  resorted  to,  as  the 
puncture  can  then  be  made  below  the  recto-vesical  fold  of  peritoneum. 


Fig.  552. 


Puncture  of  the  bladder  through  the  rectum,  and  above  the  pubis.    (Phillips  ) 


The  patient  being  in  the  lithotomy  position,  the  bladder  is  steadied  and 
pressed  downwards  by  an  assistant  placing  one  hand  on  either  side  of  the 
abdomen;  the  surgeon,  then,  having  satisfied  himself  as  to  the  extent  and 
relations  of  the  prostate,  introduces  upon  the  left  forefinger,  which  serves 
as  a  guide,  a  curved  trocar  and  canula,  seven  or  eight  inches  in  length,  and 
by  depressing  the  handle  of  the  instrument  carries  its  point  through  the 
contiguous  walls  of  the  rectum  and  bladder,  the  cessation  of  resistance 
showing  when  the  latter  organ  has  been  entered.  The  trocar  is  then  care- 
fully withdrawn,  and  the  canula  secured  in  place  by  means  of  tapes  fastened 
to  a  bandage  around  the  waist.  After  a  few  days,  probably,  the  catheter 
can  be  introduced  without  difficulty,  when  the  rectal  canula  may  be  taken 
out,  the  wound  usually  closing  without  any  trouble.  The  risks  of  rectal 
puncture,  apart  from  wound  of  the  peritoneum  (which  can  scarcely  occur 
if  the  operation  be  reserved  for  cases  in  which  vesical  fluctuation  is  dis- 
tinctly recognized  by  the  finger  in  the  rectum),  are  injury  of  the  seminal 
vesicle,  abscess  of  the  recto-vesical  septum,  leading  perhaps  to  urinary 
infiltration,  and  the  formation  of  a  recto-vesical  fistula.  Emphysema  has 
63 
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occasionally  followed  the  operation.  The  statistics  of  rectal  puncture  have 
been  investigated  by  Deneffe  and  Van  Wetter,  who  have  collected  97  cases, 
with  86  recoveries  and  11  deaths. 

Puncture  above  the  Pubis. — The  bladder  may  also  be  safely  tapped 
above  the  pubis  (in  which  position  it  is  uncovered  by  peritoneum),  by 
making-  a  small  incision  in  the  median  line  just  above  the  symphysis,  and 
then  introducing-  a  straight  or  slightly  curved  trocar  and  canula  (with  the 
convexity  upwards)  in  a  direction  downwards  and  backwards,  so  as  to 
penetrate  the  bladder:  the  canula  may  be  left  in  for  two  or  three  days, 
after  which  a  gum-elastic  tube  may  be  substituted — the  latter  instrument 
being  subsequently  renewed  as  often  as  may  be  found  necessar}'". 

Dr.  Dieulafoy,  of  Paris,  has  suggested  a  modification  of  this  operation, 
by  which  the  bladder  is  emptied  by  means  of  the  "aspirator,"  and  numer- 
ous cases  have  now  been  recorded  in  which  this  operation,  which  does  not 
appear  to  be  attended  with  any  particular  risk,  and  which  I  have  myself 
employed  with  satisfaction,  has  been  successfully  performed.  It  has  the 
advantage  over  other  modes  of  treatment,  that  it  may  be  repeated  as  often 
as  necessary,  and  therefore  does  not  require  the  retention  of  an  instrument. 
Deneffe  and  Van  Wetter  find  that  152  cases  of  the  ordinary  supra-pubic 
puncture  gave  125  recoveries  and  27  deaths,  while  55  cases  of  puncture 
with  the  aspirator  gave  52  recoveries  and  only  3  deaths. 

Puncture  through  the  Symphysis  Pubis  was  first  suggested  by 
Brander,  of  Jersey,  in  1825,  and  has  since  been  successfully  resorted  to  by 
Leasure,  of  Pennsylvania,  and  several  other  surgeons.  It  is  accomplished 
with  a  strong  hydrocele-trocar  and  canula,  by  pushing  the  instrument 
through  the  symphysis  in  a  direction  "obliquely  downwards  and  back- 
wards towards  the  sacrum."  This  mode  of  treatment  is  only  applicable  to 
cases  in  which  the  cartilage  of  the  symphysis  is  unossified,  and  does  not 
appear  to  present  any  advantage  over  the  supra-pubic  puncture,  particu- 
larly when  the  "aspirator"  is  employed;  and  the  same  may  be  said  of  the 
sub-pubic  mode  of  operation  attributed  to  Voilleraier. 

Dr.  W.  R.  Whitehead  recommends,  as  preferable  to  any  form  of  punc- 
ture, a  supra-pubic  ci/sf,otomij,  the  bladder  being  opened  in  the  median  line, 
and  the  cut  edges  of  the  viscus  attached  b}^  silver  sutures  to  the  edges  of 
the  external  wound. 

Other  Diseases  of  the  Prostate. 

Atrophy  of  the  Prostate  is  occasionally  observed  either  as  a  con- 
genital or  as  an  acquired  aff'ection.  The  prostate  may  be  considered  as 
atrophied  whenever  its  weight  (in  an  adult  of  medium  size)  is  less  than 
half  an  ounce.  The  affection  presents  no  special  symptoms  and  requires 
no  special  treatment. 

Cancer  of  the  Prostate  is  usually  of  the  encephaloid  variety,  thouo-h 
according  to  Jolly,  true  scirrhus  is  occasionally  found  in  this  organ.  The 
affection,  which  is  one  of  great  rarity,  may  occur  either  in  early  child- 
hood or  in  late  adult  life ;  the  symptoms  are  those  of  prostatic  obstruction, 
with  pain,  hiematuria,  glandular  implication,  and,  ultimately,  o-enerai 
cachexia.  The  diagnosis  is  almost  impossible  during  the  early  stao-es  of 
the  disease;  and,  indeed,  according  to  Jolly,  has  rarely  been  made  durino- 
the  life  of  the  patient.  The  treatment  must  be  purely  palliative,  and  instru- 
mental interference  should  be,  if  possible,  avoided.    If  absolute  retention 
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occur,  puncture  of  the  bladder  may  be  required  as  a  moans  of  prolonging 
the  life  of  the  patient,  though,  of  course,  ultimate  recovery  is  impossible. 
For  further  information  on  the  subject  of  prostatic  cancer,  the  reader  is 
referred  to  the  writings  of  Gross  and  Tliompson,  and  especially  to  an  elaborate 
and  exhaustive  memoir  published  by  Jacques  Jolly,  in  the  Archives  Gene- 
rales  de  Mi'decine  for  18fS!).  Dr.  H.  R  Wharton  has  reported  a  remark- 
able case  of  prostatic  sarcoma. 

Tubercle  of  the  Prostate  occurs  in  connection  with  tubercle  of 
other  organs,  but  presents  no  special  indications  for  treatment. 

Cysts  of  the  Prostate  are  of  the  kind  called  by  German  pathologists 
retention-ci/sts,  resulting  from  obstruction  of  the  glandular  tubes  of  the 
organ  by  calculous  concretions ;  they  are  seldom  recognized  during  life, 
but  in  one  instance,  recorded  by  Lansdowne,  the  cyst  attained  so  great  a 
size  as  to  cause  retention  of  urine.  In  this  case  the  cyst  was  punctured 
through  the  rectum,  and  suppuration  followed,  resulting  in  the  patient's 
recovery.    Lowdell  has  observed  a  true  hydatid  cyst  in  this  locality. 

Prostatic  Calculi  have  already  been  referred  to  at  page  9G8. 


CHAPTEIl  XLVI. 

DISEASES  OF  THE  URETHRA  AND  URINARY  FISTULA. 

Exploration  of  the  Urethra. 

This  is  accomplished  by  the  aid  of  catheters,  bougies,  or  sounds,  and 
may  be  aided  in  some  cases  by  the  use  of  the  endoscope.  Catheterization 
of  "the  urethra  is  an  operation  which  is  very  frequently  required,  and  in 
the  performance  of  which  every  surgeon  should  strive  to  acquire  such  skill 
as  to  inflict  the  least  possible  amount  of  pain  upon  his  patient. 

Catheters  These  are  hollow  tubes,  made  either  of  metal — when  they 

must  have  a  curve  corresponding  to  that  of  the  normal  urethra — or  of 
India-rubber,  or  other  flexible  substance.    There  are  two  principal  varieties 

Fig.  553. 


French  flexible  bouyie  aud  catlietei-. 


of  flexible  catheter  in  the  market— the  English  and  the  French.  _  Ihe 
former  is  of  a  vellowish-brown  color,  and  is  provided  with  a  stylet;  it  can 
be  made  of  anv  curve  the  surgeon  chooses,  by  moulding  it  in  hot  water 
and  then  quicklv  plunging  it  into  cold  water,  when  it  becomes  stiff,  and 
will  retain  its  curve  long  enough  to  allow  its  introduction  in  all  ordinary 
cases     The  French  instrument,  of  a  black  color,  is,  on  the  contrary,  per- 
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fectl}'  flexible,  bending  with  the  utmost  facility  in  every  direction ;  it  is 
conical  towards  its  extremity,  and  termiaates  in  an  olive-shaped  point,  to 
prevent  its  catching  in  the  lacuna)  of  the  urethra.  Another  form  of  French 
catheter,  known  as  Nelaton's,  is  made  of  thin  India-rubber,  and  is  chiefly 
employed  when  it  is  desired  to  keep  an  instrument  constantly  in  the 
))ladder  {sonde  a  demeure).  A  catheter  should  be  ten  or  eleven  inches 
long,  and  provided  with  one  or  two  large,  smoothly  finished  eyes  near  its 
vesical  extremitv;  the  ???(?^aZ/<e  instrument  should  be  heavily  plated  with 
silver  or  nickel,  and  should  have  rings  at  its  outer  end  to  enable  the  surgeon 
to  judge,  by  their  position,  of  the  exact  situation  of  the  beak  of  the  instru- 
ment, when  it  is  in  use.  The  curve  of  a  catheter  should  correspond  to 
that  of  the  normal  urethra;  the  instrument  employed  by  Thompson  has 
a  curve  which  forms  a  quarter  of  the  circumference  of  a  circle  with  a 
radius  of  one  and  five-eighths  inches  (three  and  a  quarter  inches  in  diame- 
ter). Benique's  instrument,  which  is  preferred  by  Bumstead,  has  the 
same  curve,  but  occupies  a  greater  arc  of  the  circle.  The  curve  of  the 
catheter  should,  be  continued  quite  up  to  its  point.  The  sizes  of  catheters 
are  arranged  by  either  the  English,  American,  or  French  scale — the  latter 
being  the  best,  as  having  more  numbers,  and  therefore  allowing  more 
nicety  of  graduation.  The  English  scale  runs  from  one  to  twelve,  the 
American  from  one  to  twenty,  and  the  French  from  one  to  thirty,  the 
numbers  in  the  latter  representing  the  circumference  in  millimetres.^ 
For  purposes  of  exploration,  or  for  ordinary  use,  a  medium-sized  catheter 
should  be  chosen,  as  it  is  less  likely  to  inflict  injury  than  a  smaller  one, 
and  will  not  be  caught  in  the  lacunae  of  the  urethra.  A  double-curved  or 
S  catheter  is  a  convenient  form  of  the  instrument  for  office  use.  Hueter, 
of  Greifswald,  employs  flattened  catheters,  which  he  considers  easier  of  in- 
troduction than  those  of  the  ordinary  form. 

Bougies  and  Sounds.^ — These  may  be  regarded  as  solid  catheters. 
The  bougie  (originally  made  of  wax,  whence  the  name)  is  a  flexible  instru- 
ment, and  there  are  two  varieties,  corresponding  to  the  English  and 
French  catheters.  Beside  the  ordinary  conical,  olive-pointed  French 
bougie,^  the  surgeon  should  have  some  of  the  kind  which  go  under  the 
name  of  bougies  a  boule,  or,  as  Bumstead  more  accurately  terms  them, 
acorn-pointed  bougies.    These  are  particularly  valuable  for  purposes  of 


Fig.  ■')54. 


Bougies  d  boule. 


exploration,  enabling  the  surgeon  to  judge  of  the  extent  of  a  stricture  by 
noting  the  point  at  which  resistance  is  felt,  both  upon  the  introduction 
and  upon  the  withdrawal  of  the  instrument.    Care  must  be  taken,  how- 

'  Strictly  speaking,  tlie  numbers  of  the  French  scale  represent  the  diameter  in  thirds 
of  a  mUlimetre;  the  ratio  of  diameter  to  circumference  is  not  precisely  1-3,  but 
i-3. 1415926  ;  the  statement  in  tbe  text,  however,  is  sufficiently  accurate  for  practical 
purposes. 

2  Or  urethral  sounds,  in  contradistinction  to  the  vesical  sounds  used  for  explorino-  the 
bladder. 

3  To  obtain  an  instrument  intermediate  in  firmness  between  an  ordinary  bougie  and 
a  sound.  Tliompson  suggests  the  introducticm  into  the  former  of  a  leaden  stylet,  whicli 
terminates  about  four  and  a  half  inches  from  the  extremity  of  the  instrument. 
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ever,  not  to  mistake  for  stricture  the  normal  narrowing  of  the  urethra  in 
the  reo-ion  of  the  triangular  ligament,  at  which  point,  as  shown  by  Dr.  J. 
Wm.  White,  of  this  city,  the  bulbous-pointed  bougie  is  apt  to  be  arrested 
when  it  is  being  withdrawn.  Filiform  bougies  are  simply  bougies  of  a 
very  small  size  ;  they  may  be  made  of  whalebone,  or  of  the'^same  material 
as  the  ordinary  French  bougie  or  catheter,  the  latter  being  upon  the  whole 
the  best.  These  instruments  are  indispensable  for  the  treatment  of  tight 
strictures. 

Sounds  are  made  of  steel,  pewter,  or  other  metallic  substance,  and  should 
be  perfectly  smooth  and  highly  polished,  or,  which  is  better,  plated  with 
silver  or  nickel.  Their  curve  should  be  that  of  a  well-made  metallic  cathe- 
ter, and  they  should  have  a  broad  handle  to  prevent  them  from  slipping 
when  in  use.  Their  sizes  are  graduated  by  the  same  scale  as  catheters. 
Sir  C.  Bell  employed  a  bulbed  sound  for  purposes  of  exploration,  and  the 
late  Mr.  B.  Wills  Richardson,  of  Dublin,  devised  an  ingenious  instrument, 
the  extremity  of  which  was  formed  by  the  approximation  of  two  half-bulbs, 
which  were  introduced  closed,  and  could  be  divaricated  after  passing  the 
stricture,  thus  clearly  marking  the  posterior  limit  of  the  contraction  as  the 
instrument  was  withdrawn. 

Introduction  of  the  Catheter  The  patient  may  be  in  a  standing,^ 

sitting,  or  lying  posture,  the  last  being  much  the  best  under  ordinary  cir- 
cumstances. He  should  lie  perfectly  flat  on  his  back,  with  the  shoulders 
slightly  elevated  and  the  thighs  somewhat  flexed  and  separated ;  the 
drawers  should  be  slipped  down,  and  the  shirt  tucked  up  so  as  to  fully  ex- 
pose the  genital  organs.  If  thought  necessary,  pain  may  be  prevented  by 
the  injection  of  a  few  drops  of  a  lour-per-cent.  solution  of  hydroehlorate 
of  cocaine.  The  surgeon,  sitting  or  standing  on  the  left  side  of  the  ])atient, 
raises  the  penis  with  his  left  hand,  and,  holding  the  catheter  or  sound  (pre- 
viously warmed  and  oiled)  lightly  between  the  thumb  and  two  lingers  of 
the  right  hand,  introduces  its  beak  between  the  lips  of  the  meatus,  its  shaft 
being  nearly  horizontal  and  lying  in  the  direction  of  the  fold  of  the  patient's 
left  groin.  The  penis  being  steadied  and  slightly  drawn  upwards  so  as  to 
efface  the  folds  of  the  urethra,  the  instrument  is  very  gently  pushed  onwards, 
entering  almost  by  its  own  weight,  and  being  "  swallowed,"  as  it  were,  by 
the  canal,  until  the  beak  has  passed  beneath  the  symphysis  pubis.  During 
the  first  two  inches  of  its  course  the  catheter  should  be  kept  to  the  floor  of 
the  urethra,  so  as  to  avoid  the  lacuna  magna,  but  should  afterwards  be 
made  to  cling  to  the  roof  of  the  canal,  to  avoid  the  sinus  of  the  I)ulb  and 
the  openings  of  any  false  passages  that  may  be  present.  When  the  point 
of  the  catheter  has  passed  beneath  the  pubis,  the  shaft  is  to  be  brought 
into  the  median  line  and  slowly  elevated  to  a  vertical  position,  when,  by 
gently  depressing  the  handle  between  the  patient's  thighs,  supporting  at 
the  same  time  the  convexity  of  the  instrument  by  pressing  on  the  perineum, 
or  with  the  finger  in  the  rectum,  the  beak  will  glide  into  the  bladder.  If 
any  difficulty  be  experienced,  the  instrument  should  be  slightly  withdrawn, 
and  re-advanced  with  its  point  held  more  closely  to  the  roof  of  the  canal. 

The  points  requiring  special  attention  are,  to  avoid  the  lacuna  magna,  to 
keep  the  handle  of  the  instrument  down  until  its  point  is  well  beneath  the 
pubis,  and  to  combine  the  progessive  and  curving  motions  in  a  slow  and 
gentle  sweep,  so  that  the  beak  of  the  instrument  may  follow  the  normal 
course  of  the  urethra,  which  the  surgeon  must  constantly  bear  in  mind. 

1  Gay  advises  the  standing  posture,  and  directs  the  patient  to  make  a  straining 
effort  at  micturition,  so  as  to  overcome  any  tendency  to  spasm. 
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Above  all,  the  surgeon  must  avoid  the  use  of  force.  If  the  resistance  be 
from  spasm,  this  will  yield  to  very  gentle  pressure  ;  if  from  congestion  and 
engorgement  of  the  prostate,  from  excessive  development  of  the  uvula 
vesicae,  or  from  the  presence  of  a  bar  at  the  neck  of  the  bladder,  it  may  ))e 
necessary  to  employ  a  prostatic  catheter  ;  while  if  from  organic  stricture,  a 
smaller  instrument  must  be  used.  Under  no  circumstances  should  the  sur- 
geon attempt  to  overcome  the  obstruction  by  violence,  for  the  walls  of  the 
nretiira  are  readily  lacerated,  and  a  false  passage  is  very  easily  made; 
whereas,  in  the  words  of  Sir  Henry  Thompson,  "temper,  patience,  and  a 
light  hand  will  overcome  almost  all  cases  of  difficulty."   Instead  of  oiling 


Fig.  555. 


iQtroductiou  of  the  catheter.    (  Voili.e.vuer.) 


the  catheter,  it  is  sometimes  better  to  distend  the  urethra  with  oil  thrown 
in  Avith  an  ordinary  penis-syringe.'  ' 

If  the  patient  be  very  fat,  difficulty  may  be  experienced  in  brino-ino-  the 
catheter  to  the  median  line  of  the  body  without  prematurely  elevatin°o-  its 
handle,  and  under  these  circumstances  a  manceuvre  known  as  the  "tour  de 
maitre''  should  be  adopted.  This  is.  indeed,  a  very  convenient  mode  of 
catheterization,  and  I  often  employ  it  instead  of  the  ordinary  method.  The 

'  Dr.  Tyller,  of  Manchester,  suggests  wf^ation  of  the  urethra,  either  with  Politzer'  • 
bag  or  by  the  successive  injection  of  carbonate  of  sodium  and  tartaric  acid. 
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suv2:eon  stands  on  the  right  side  of  the, patient,  and  introduces  the  catheter 
with  Its  convexity  upwards  and  its  shaft  lying-  obliquely  across  the  patient's 
lelt  thigh  ;  as  the  point  of  the  instrument  reaches  the  bulb,  the  handle  is 
swept  around  towards  the  abdomen— when  the  beak  enters  the  membranous 
portion  of  the  urethra,  and  is  carried  into  the  bladder  bv  depressing  the 
shaft  between  the  patient's  thighs  in  the  way  already  described. 

One  or  other  of  these  plans  is  to  be  adopted  in  using  metallic  catheters 
or  sounds,  and  English  flexible  catheters  and  bougies.  To  employ  either 
of  the  latter  with  satisfaction,  the  surgeon  must  have  at  hand  two  basins, 
one  of  hot  water  and  the  other  of  cold.  The  instrument  is  moulded  to  the 
proper  curve  in  the  first,  and  then  instantly  plunged  into  the  other,  by 
which  method  its  curve  is  fixed  and  will  remain  unchanged  long  enough 
for  ordinary  purposes.  If,  however,  there  be  much  delay  in  the  introduc- 
tion, the  warmth  of  the  urethra  will  again  soften  the  instrument,  and  it  will 
lose  its  curve.  The  English  catheter  should,  as  a  rule,  be  used  without  the 
stylet.  The  object  of  the  latter  is  not  to  aid  in  the  introduction  of  the 
instrument,  but  to  enable  the  surgeon  to  give  it  a  permanent  curve  by 
keeping  it  on  the  stylet  when  not  in  use.  When  the  catheter  without  the 
stylet  is  not  sufficiently  firm,  a  metallic  instrument  will  commonly  be  safer 
and  more  efiBcient.  If,  however — in  a  case  of  enlarged  prostate,  for  instance 
— it  be  necessary  to  leave  the  catheter  in  the  bladder,"  the  metallic  instru- 
ment is  undesirable,  and  it  may  then  be  necessary  to  introduce  the  flexible 
catheter  with  the  stylet,  the  latter  being,  of  course,  withdrawn  as  soon  as 
the  catheter  is  in  place. 

The  French  instrument  is  introduced  by  simply  pushing  it  gently  in  the 
line  of  the  ui'etbra.  It  is  impossible  to  guide  its  point,  which,  will,  how- 
ever, unless  in  cases  of  great  obstruction,  readily  find  its  own  way  into  the 
bladder.  The  French  catheter  is,  unfortunately,  a  perishable  form  of  in- 
strument, and  is  with  difficulty  kept  in  order  in  warm  climates. 

A  great  difference  of  opinion  prevails  among  surgeons  as  to  which  is  the 
best,  the  flexible  or  the  metallic  instrument;  it  is  commonly  said  that, 
though  a  gum  catheter  may  be  the  safest  in  the  patient's  own  hands,  yet 
that,  for  the  surgeon,  an  undeviating  instrument  is  preferable ;  such  was 
formerly  my  own  opinion,  but  increasing  experience  has  convinced  me  that 
Sir  Henry  Thompson  is  right  in  declaring  that  for  all  ordinary  cases  the 
flexible  catheter  is  quite  as  easy  of  introduction  as,  and  much  less  danger- 
ous and  painful  to  the  patient  than,  the  metallic.  In  dealing,  however, 
with  some  very  tight  strictures,  a  silver  catheter  may  undoubtedly  be  pre- 
ferable to  Q.nj  other,  while,  again,  in  the  later  stages  of  dilatation,  use  may 
properly  be  made  of  fine  polished  conical  steel  sounds ;  in  fact,  in  this  as 
in  most  other  departments  of  surgery,  the  practitioner  will  do  wisely  not 
blindly  to  follow  one  exclusive  method,  but  to  vary  his  remedies  according 
to  the  exigencies  of  each  particular  case.  Before  using  any  catheter, 
whether  flexible  or  metallic,  the  surgeon  should  carefully  examine  into  the 
condition  of  the  instrument ;  from  neglect  of  this  precaution  the  end  may  be 
broken  off  in  the  bladder,  and  form  the  nucleus  of  a  calculous  concretion. 

Posterior  Catheterization  is  a  name  employed  by  Volkmann  for  a  mode 
of  treatment  advocated  by  Yerguin,  Hunter,  Brainard,  and  Ranke,  which 
consists  in  opening  the  bladder  above  the  pubis,  and  passing  a  catheter 
through  the  wound  and  into  the  urethra  from  its  vesical  extremity. 

The  Endoscope  This  consists  of  a  somewhat  conical  metallic  tube, 

straight  for  the  urethra,  and  beaked  like  a  vesical  sound  for  the  bladder, 
with  an  eye-piece,  an  illuminating  apparatus,  and  an  arrangement  of  mir- 
rors by  which  a  strong  light  can  be  thrown  upon  whatever  touches  the 
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end  of  the  tube.  This  mode  of  exploring  the  internal  cavities  of  the  body 
appears  to  have  suggested  itself  to  Borrini,  in  the  beginning  of  this  century, 
and  subsequently  to  Segalas,  Bonibolzini,  Fisher  (of  Boston),  and  Avery, 
but  was  first  practically  introduced  to  the  notice  of  the  profession  by 
Desormeaux;  modifications  of  the  instrument  have  since  been  proposed  by 
Cruise,  Warwick,  Wales,  and  others,  simplifying  the  apparatus,  and  per- 
mitting the  employment  of  sunlight  instead  of  artificial  illumination. 
Though  changes  of  color  in  the  urethral  mucous  membrane  are  readily 
recognized  with  the  endoscope,  it  has  not  been  found  to  add  much  to  the 
information  which  can  be  acquired  by  careful  exploration  with  the  sound 
or  catheter,  and  has  proved  less  useful  in  practice  than  was  at  first  antici- 
pated.   Dr.  Nietze,  of  Vienna,  has  devised  an  instrument  which  he  calls  a 


Fig.  556. 


Desormeaux's  endoscope. 


cystoscope,  by  means  of  which  a  platinum  wire  is  rendered  incandescent  in 
the  bladder,  and  a  prism  is  so  arranged  as  to  reflect  the  appearances  of  the 
part,  which  the  surgeon  inspects  through  a  tube  or  catheter.  A  somewhat 
similar  contrivance,  under  the  name  of  polyscope,  had  been  previously  em- 
ployed by  Trouve. 

Malformations  of  the  Urethra. 

The  urethra  may  be  partially  or  completely  occluded,  or  may  be  par- 
tially deficient,  an  aljnormal  opening  existing  on  its  upper  or  lower  surface. 
When  the  opening  is  above,  the  deformity  is  called  epispadia,  and  when 
below,  hypospadia. 

Partial  Occlusion,  or  Congenital  Narroiving  of  the  Urethra,  occurs 
at  or  near  the  external  meatus;  the  treatment  consists  in  restoring  the 
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calibre  of  the  part  by  an  incision  with  a  probe-pointed  bistoury,  recontrac- 
tion  being-  prevented  by  the  subsequent  use  of  a  bougie,  or,  as  advised  by 
Weber,  by  dissecting  the  slvin  from  around  the  orifice,  and  then  splitting 
and  everting  the  mucous  membrane,  which  is  subsequently  attached  by 
several  points  of  suture,  as  in  Ricord's  mode  of  amputating  the  penis. 

Complete  Occlusion  of  the  Urethra  produces  retention  of  urine 
which  usually  proves  fatal  within  a  few  hours  of  birth ;  if  the  condition 
should  be  recognized  during  life,  the  occluding  membrane,  which  is  usually 
but  a  few  lines  in  thickness,  should  be  divided  with  a  sharp  bistoury  or 
punctured  with  a  trocar  and  canula,  the  opening  being  maintained  by  the 
occasional  passage  of  a  bougie.  Should  the  point  of  occlusion  be  so  far 
back  as  to  render  it  impossible  to  reach  it  from  the  meatus,  it  would,  I 
think,  be  the  surgeon's  duty  to  open  the  urethra  behind  the  seat  of  obstruc- 
tion, if  this  could  be  done  from  the  perineum,  or  to  puncture  the  bladder 
by  one  of  the  operations  which  have  already  been  described. 

Epispadia,  or  Deficiency  in  the  Roof  of  the  Urethra,  may  be  complete 
or  partial.  Complete  epispadia  is  seldom  met  with  except  in  connection  with 
exstrophy  of  the  bladder  ;  the  latter  deformity  having 
been  remedied  in  the  way  already  described,  the  epis- 
padia  may  be  relieved  by  a  plastic  operation,  as  has 
been  done  by  J.  Wood  (see  page  975).  Partial  epis- 
padia is  but  a  lesser  degree  of  the  same  deformity, 
the  abnormal  opening  extending  from  near  the  pubes 
to  the  end  of  the  penis  ;  it  may  be  treated  in  a  simi- 
lar manner,  by  turning  down  a  narrow  flap  from  the 
hypogastric  region,  and  covering  it  with  a  bridge  of 
skin  dissected  from  the  scrotum.    This  operation, 

which  originated  with  Nelaton  in  1852,  has  been   

since  repeated,  both  by  himself,  by  Follin,  and  by  J.       Epispadia,  onpiay-s 
Wood,  with  good  results;  it  is  the  operation  after  metiiod. 
which  was  modelled  Richard's  method  of  treating 

ex'^trophv  of  the  bladder  (see  page  973).  Another  plan  (Fig.  557),  suc- 
cessfullv'^emploved  by  Duplav,  consists  in  simply  denuding  raw  surfaces 
on  either  =;ide  of  the  urethral  floor,  and  then  bringing  them  together  over 
a  catheter  with  a  modified  quill  suture.  Schroder,  Moericke,  and  other 
surgeons,  have  successfully  operated  in  cases  of  epispadia  m  loomen. 

Hypospadia,  or  Deficiency  in  the  Floor  of  the  Urethra,  is  a  com- 
parativelv  common  attection.  The  abnormal  opening,  which  is  usually 
much  smaller  than  that  of  epispadia,  is  commonly  found  at  the  base  ot  the 
fraenum,  more  rarely  at  the  point  of  junction  of  the  penis  and  scrotum,  and 
occasionally,  it  is  said,  in  the  perineum.  Complete  hypospadia,  associ- 
ated with  cleft  scrotum,  constitutes  one  form  of  hermaphrodism,_so  called. 
When  the  opening  is  placed  far  back,  the  deformity,  besides  causmg  incon- 
venience in  micturition,  interferes  with  the  ejaculation  ot  semen,  and  thus 
renders  the  patient  practically  sterile;  under  these  c;^-^"™«tances  t^^^^^^^^^^^ 
formation  (which  is  usually  unimportant)  may  cal  for  ^^^'g-^^f 
which  consists  in  endeavoring  to  restore  with  km  e  or  tro  a  the  natuial 
mssao-e  from  the  meatus  to  the  urethra  above  the  hypospadic  onfice-the 
FatteXe  ng  subsequently  closed  by  a  plastic  operation  such  as  w.H  be  de- 

cribed  under  the  head  of  urethral  fistula,  - -^^^^J^^^Jif^nt^^^^^^^^^ 
one  of  the  ingenious  operations  devised  by  Bouisson,  Moutet,  Angei ,  and 
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Duplav,  of  France;  J.  Wood,  of  London;  and  Gouley,  of  New  York. 

Of  these,  the  best  are,  I  think. 
Wood's  and  Duplay's — Wood's 
consisting  in  inverting-  a  flap 
from  the  lower  surface  of  the 
penis  and  scrotum,  and  covering-  it 
in  with  a  saddle-shaped  flap  taken 
from  the  prepuce,  and  Duplay's 
in  inverting  flaps  from  the  lower 
surface  of  the  penis  and  covering 
them  in  with  others  taken  from 
the  sides  of  the  organ  (Fig.  558), 
a  doi'sal  incision  being  made  if 
necessary  to  relieve  tension,  or — 
which  the  same  surgeon  now  pre- 
fers— in  making  grooves  merely, 
on  either  side  of  the  urethral 
roof,  and  covering  this  with  side 
flaps  held  together  over  a  catheter  with  a  modified  quill  suture.  In  cases 
of  glandular  hypospadia  with  great  contraction  of  the  orifice,  I  have  em- 
ployed with  much  advantage  Weber's  operation  for  partial  occlusion  of 
the  urethra.  Duplay  advises  that,  in  both  epispadia  and  hypospadia,  the 
operations  for  the  formation  of  the  new  urethra  should  be  undertaken  at 
an  early  period,  but  that  the  last  step — the,  closure  of  the  abnormal  orifice 
— should  be  postponed  until  the  patient  has  attained  the  age  of  ^reason. 
Emmet  has  successfully  operated  in  a  case  of  deformity  analogous  to  hypos- 
padia, occurring  in  a  young  woman. 

Prolapsus  of  the  Urethra. 

This  is  said  by  Guersant  to  be  a  not  unfrequent  affection  in  female  chil- 
dren. The  prolapsus,  which  results  from  straining  efforts  in  coughing  or 
in  defecation,  or,  as  in  a  case  recorded  by  Ingersley,  in  an  attempt  to  stop 
laughing,  forms  a  rose-colored  tumor  at  the  urinary  meatus,  apparently 
proceeding  from  the  interior  of  the  canal,  but  having  in  its  centre  an  open- 
ing which  admits  the  catheter  and  thus  reveals  the  nature  of  the  affection. 
If  unrelieved,  the  prolapsus  leads  to  vulvitis,  and  gives  rise  to  a  burning 
and  smarting  sensation  in  the  act  of  micturition.  The  treatment  recom- 
mended by  Guersant  is  excision  with  curved  scissors,  hemorrhage  being 
checked  by  the  use  of  the  perchloride  of  iron  or  ice.  Ligation  followed  by 
excision  proved  successful  in  the  hands  of  Dr.  Day,  of  Louisiana.  The 
galvanic  or  actual  cautery  is  employed  by  Skene.  Chamorro  records  a 
case  occurring  in  an  adult,  and  at  first  mistaken  for  prolapsus  of  the  womb. 
Rest  in  bed  and  the  use  of  astringents  rendered  reduction  possible.  Streubel 
and  Blum,  and  Sealy  and  Hudson,  of  New  Zealand,  have  also  observed  the 
affection  in  adults,  as  have  T.  G.  Thomas  and  Emmet,  the  latter  of  whom 
cured  his  patient  by  a  plastic  operation. 

Urethrocele. 

In  this  affection,  which  is  only  met  with  in  females,  the  wall  of  the 
urethra  becomes  much  thickened,  and  forms  a  pouch  which  projects  between 
the  labia,  allowing  the  retention  of  a  considerable  quantity  of  urine,  and 
eventually  leading  to  cystitis  and  ulceration  of  the  bladder.  '  The  treatment 


Fig.  558. 


Hypospadia    Duplay's  method. 
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recommended  by  Bozeman,  who  has  g-iven  a  good  account  of  the  affection, 
consists  in  tapping-  the  urethrocele  at  its  most  dependent  point.  Skene 
mentions  a  case  cured  by  dilatation  of  the  urethra  and  the  injection  of 
nitrate  of  silver.  Gillette  relieved  his  patient  by  denuding  the  anterior 
vagina  wall  and  bringing  the  edges  of  the  wound  together  with  stitches, 
while  Lawson  Tait  has  been  equally  successful  in  four  cases  by  cutting 
away  the  base  of  the  sac,  dissecting  out  its  mucous  lining,  and  then  bring- 
ing together  the  edges  of  the  vaginal  wound.  Other  cases  have  been  re- 
corded by  Foucher,  Priestley,  Simon,  Thomas,  and  Duplay,  the  latter  of 
whom  cured  his  patient  by  laying  open  the  sac  with  the  galvanic  cautery 
and  repeated  cauterizations  with  nitrate  of  silver. 


Urethritis. 

Injlammation  of  the  Urethra  may  arise  from  injury,  from  gastric  or 
intestinal  disorder,  from  exposure  to  cold,  from  the  contact  of  irritating 
injections,  from  an  acid  or  ammoniacal  condition  of  the  urine  (as  in  cases 
of  long-standing  stricture  or  prostatic  enlargement),  from  onanism,  from 
prolonged  or  violent  coitus,  or  from  contact  with  the  menstrual  fluid  or 
with  leucorrhoeal  or  gonorrha'al  discharges.  Whatever  its  origin,  its  course 
and  symptoms  are  the  same,  and  it  requires  the  same  treatment.  This  has 
already  been  described  at  page  451. 


Spasm  of  the  Urethra. 

Spasm,  or,  as  it  is  usually  called.  Spasmodic  Stricture  of  the  Urethra, 
rarely  occurs  except  as  a  complication  in  cases  of  permanent  or  organic 
stricture,  or  in  those  of  inflammation  of  the  urethra.  I  do  not  mean  to 
deny  the  frequent  existence  of  muscular  contraction  in  a  healthy  urethra, 
whfch  is  indeed  often  felt  closing  around  a  catheter  or  bougie,  the  canal,  as 
it  were,  grasping  the  instrument;  but  it  is  very  seldom,  indeed  (except  in 
the  cases  mentioned),  that  this  contraction  is  sufficient  to  materially  hinder 
the  flow  of  urine,  or  to  impede  the  entrance  of  a  catheter. 

The  chief  causes  of  spasm,  beside  organic  stricture  and  urethral  inflam- 
mation, one  or  both  of  which  are  present  in  the  large  majority  of  instances, 
are  (1)  the  irritation  caused. by  the  impaction  of  a  calculus,  by  an  acid  or 
ammoniacal  condition  of  the  "urine,  or  by  certain  substances  which  are 
eliminated  bv  the  kidnevs,  as  the  oil  of  turpentime,  Spanish  fly,  and  some 
varieties  of  "wine  or  other  liquor;  (2)  voluntary  neglect  to  empty  the 
bladder  at  the  right  time;  (3)  exposure  to  cold;  (4)  immoderate  indulgence 
in  coitus;  (5)  diseases  of  or  operations  on  the  lower  bowel;  and  (G)  dis- 
orders of  the  digestive  apparatus  or  of  the  nervous  system.  To  the  latter 
cause  is  to  be  referred  the  urethral  spasm,  sometimes  cuhninating  in  tem- 
porary retention,  which  occurs  in  the  course  of  fevers,  or  after  severe  trau- 
matic injuries  or  surgical  operations.  Usually  an  attack  of  spasmodic 
retention  is  traceable  to  a  combination  of  causes;  thus  it  not  unfrequently 
happens  that  a  patient  with  slight  organic  stricture,  or  slight  urethral  or 
prostatic  inflammation,  dining  out  or  joining  some  party  of  pleasure,  and 
induloing  more  freelv  than  usual  in  the  delights  of  the  table,  perhaps  also 
neo-lecting  to  obey  the  call  of  nature  at  the  proper  time,  tinds  at  length 
when  an  opportunity  to  empty  the  bladder  is  presented,  that  the  povver  of 
micturition  is  gone.  Slight  spasm  may  occur  at  any  part  of  the  canal,  but 
the  common  seat  of  the  affection  is  at  the  membranous  portion,  trom  the 
action  of  the  compressor  urethra;  muscles. 

The  symptoms  of  spasm  of  the  urethra  are  the  sudden  occurrence  ot  great 
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diminution  in  the  size  of  the  stream,  Avith  p-reat  pain  and  straining  in  the 
act  of  urination,  which  is  often  accompanied  with  a  feeling-  of  weight  and 
fulness  in  the  perineum,  and  with  irritation  of  the  lips  of  the  meatus,  show- 
ing that  with  the  spasm  there  exists  a  certain  degree  of  urethral  and  pros- 
tatic inflammation. 

The  treatment  varies  according:  as  there  is  or  is  not  complete  retention. 
In  the  latter  case,  relaxation  of  the  spasm  may  usually  be  induced  by  the 
administration  of  an  enema  of  laudanum,  and  by  placing  the  patient  in  a 
warm  bath,  a  full  dose  of  castor  oil  being  given  as  soon  as  the  bladder  is 
relieved.  Another  remedy  Avhich  has  acquired  a  good  deal  of  reputation 
in  these  cases,  is  the  muriated  tincture  of  iron,  given  in  doses  of  ten  or 
twenty  minims  every  quarter  of  an  hour.  The  introduction  of  lumps  of 
ice  into  the  rectum  is  recommended  by  Cazenave  and  Teevan.  The  recur- 
rence of  spasm  must  be  obviated  by  seeking  for  and  removing  the  cause, 
and  by  attention  to  the  state  of  the  general  health.  When  there  is  great 
acidity  of  the  urine,  alkalies  may  be  administered,  such  as  the  bicarbonate 
of  sodium,  or  the  liquor  potassse,  in  combination  with  tincture  of  hj'oscya- 
mus  and  spirit  of  nitrous  ether.  If,  as  is  usually  the  case,  there  is  some 
permanent  constriction  of  the  urethra,  this  must  be  remedied  by  the  sys- 
tematic use  of  bougies. 

In  a  case  of  complete  retention  of  urine  from  spasm  of  the  urethra,  it  is, 
I  think,  better  to  resort  at  once  to  the  catheter.  Apart  from  the  patient's 
suffering,  which  is  extreme,  there  is  positive  risk  in  allowing  the  bladder 
to  remain  distended;  atony  of  this  organ,  or  cystitis,  with  all  its  conse- 
quences, TBay  result,  or  rupture  of  the  urethra,  or  even  of  the  bladder  itself, 
may  follow,  leading  to  urinary  extravasation,  or  even  to  fatal  peritonitis. 
A  rather  small  catheter — No.  11  or  12  (French)' — should  be  employed;  and 
a  gum-elastic  is  commonly  preferable  to  a  metallic  instrument,  as  producing 
less  pain.  If  catheterization  fail,  the  patient  should  be  put  into  a  hot  bath, 
opium  administered,  and  (if  there  be  much  inflammation)  leeches  applied 
to  the  perineum,  when  the  bladder  will  either  relieve  itself,  or  it  will  be 
found  that  the  instrument  can  be  readily  introduced.  Severer  measures, 
such  as  opening  the  urethra  in  the  perineum,  or  ])uncture  of  the  bladder' 
can  only  be  required  when  the  spasm  is  a  mere  complication  of  tight  organic 
stricture,  or  of  decided  enlargement  of  the  prostate. 

Brodie  and  Thompson  have  each  recorded  a  case  in  which  urethral  spasm 
occurred  periodically,  and  ultimately  disappeared  under  the  use  of  quinia. 


Congestive  Stricture. 

The  term  is  ordinarily,  but  incorrectly,  applied  to  the  temporary  inter- 
ference with  the  flow  of  urine  which  is  due  to  inflammatory  swellin^■  of  the 
prostate  and  adjacent  parts.  It  is,  in  fact,  a  condition  of  "subacute^prosta- 
titis,  a  disease  which,  as  already  mentioned,  seriously  impedes  micturition 
and  occasionally  produces  absolute  retention  (p.  986).  It  is  not  unfre- 
quently  observed  as  a  complication  of  gonorrhoea,  caused  by  exposure  to 
cold,  or  by  imprudence  of  various  kinds.  (See  p.  456.)  When  occurrinfj- 
in  cases  of  organic  stricture  or  enlarged  prostate,  spasm  is  often  superaddecf 
The  treatment  consists  in  the  administration  of  laxatives,  with  laudanuni 
enernata,  and  the  hot  bath.  Leeches  to  the  perineum  will  often  be  of  ser- 
vice. If  the  urine  be  unduly  acid,  alkalies  mav  be  given,  and  strict  atten- 
tion should  be  paid  to  the  state  of  the  patient's  general  health.    If  gonor- 

»  The  numbers  given  in  this  chapter  refer  to  the  French  scale,  or  "  Cliarriere- 
filiere." 
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rhcea  be  present,  this  must  be  treated  in  the  way  described  in  previous 
pages,  and  benefit  will  often  be  derived,  under  these  circumstances,  from  the 
occasional  introduction  of  a  bougie.  The  catheter  may  be  required  if 
absolute  retention  should  occur. 

Stricture  of  the  Urethra. 

Stricture  of  the  urethra,  or,  as  it  is  often  called,  in  contradistinction  to 
the  temporary  forms  of  obstruction  last  mentioned,  Permanent  or  Organic 
Stricture,  may  result  from  long-continued  urethritis  (whether  gonorrhoea! 
or  otherwise),  from  mechanical  injury  (  Traumatic  Stricture),  or  from  the 
contraction  which  attends  the  healing  of  chancroidal  or  other  ulcers.  The 
congenital  defect  which  has  been  already  described  as  Partial  Occlusion  of 
the  Urethra,  is  sometimes  not  detected  until  adult  life,  when  it  may,  for 
all  practical  purposes,  be  regarded  as  a  form  of  organic  stricture. 

Age  Traumatic  stricture  may  occur  at  any  age.    I  have  seen  one 

case  in  a  boy  of  11,  who  died  from  urinary  extravasation  following  the 
giving  way  of  the  urethra  behind  the  seat  of  stricture.  This  case,  which 
was  one  of  great  interest,  has  l)een  fully  reported  by  Dr.  Charles  C.  Lee, 
of  New  York.^    The  other  forms  of  stricture,  of  which  the  gonorrhoeal  is 


Fig.  559. 


Fig.  560. 


Section  of  urethra,  showing  very  narrow  stricture, 
and  dilated  and  reticulated  membranous  and  pros- 
tatic portions  behind  it.  (Thompson.) 


Stricture  near  the  orifice  of  the  urethra. 
(Thompson.) 


by  far  the  most  common,  are  rarely,  if  ever,  met  with  before  the  age  of 
puberty  ;  and,  as  several  years  usually  elapse  between  the  occurrence  of  the 
o-onorrhoea  and  that  of  the  stricture  to  which  it  gives  rise,  the  latter  is  most 
commonlv  observed  for  the  first  time  in  men  from  25  to  40  years  of  age. 


1  American  Journ.  of  Med.  Sciences,  July,  1862,  p.  108. 
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Locality  The  seat  of  stricture  is,  in  the  large  majority  of  cases  (over 

two-thirds),  at  the  sub-pubic  curvature  of  the  urethra.  Tliis  has  been  con- 
clusively established  by  the  laborious  and  careful  investig-ations  of  Sir 
Henry  Thompson.  The  most  common  position  is  at  the  posterior  or  bulbous 
part  of  the  spongy  portion  of  the  canal  (Fig.  559),  the  liability  of  the 
urethra  to  constriction  diminishing  as  it  is  traced  backwards.  The  next 
most  frequent  seat  of  stricture  is  at,  or  within  two  and  a  half  inches  of,  the 
meatus,  and  after  this  comes  the  central  part  of  the  spongy  portion.  Stric- 
ture in  the  posterior  part  of  the  membranous  portion  is  quite  rare,  while  in 
the  prostatic  portion  it  very  seldom,  if  ever,  occurs,  though  the  contrary 
has  been  maintained  by  eminent  authorities. 

Number  Usually — in  more  than  three-fourths  of  all  cases — there  is 

but  one  stricture,  but  occasionally  two  or  three  distinct  constrictions  are 
found  in  the  same  urethra,  and  cases  are  described  in  which  there  ai*e  said 
to  have  been  still  larger  numbers.  When  several  strictures  coexist,  one  is 
almost  invariably  found  at  the  sub-pubic  curve. 

Morbid  Anatomy  The  tissue  chiefly  affected  is  the  submucous 

areolar  tissue,  which,  as  the  result  of  the  inflammatory  process,  becomes 
the  seat  of  lymph-formation,  partial  organization  following,  and  gluing 
together  the  mucous  and  submucous  tissues,  and  often  involving  the  sub- 
stance of  the  corpus  spongiosum.  The  conti-action  which  ensues  dimin- 
ishes the  calibre  of  the  canal,  often  throwing  the  lining  membrane  of  the 
urethra  into  folds  or  ridges,  and  at  the  same  time  lessens  the  natural  elas- 
ticity of  the  part,  and,  of  course,  seriously  impedes  the  exercise  of  its  func- 
tions. Another  form  of  stricture  is  described  by  some  writers,  as  consisting 
in  the  deposit  of  a  pseudo-membranous  substance  on  the  mucous  membrane 
itself.    Such  a  condition,  if  it  exist  at  all,  must  be  extremely  rare. 

Classification. — Strictures  are  variously  classified,  according  to — 1, 
their  anatomical  character;  2,  the  degree  of  contraction  which  they  cause; 
and,  3,  the  symptoms  which  they  present. 

1.  Classification  according  to  Anatomical  Character. — (1)  A  linear, 
bridle,  pack-thread,  or  valvular  stricture  is  one  in  which  the  obstruction 
is  produced  by  a  thick  fold  of  mucous  membrane  perforated  in  the  centre, 
or  forming  a  crescentic  septum  at  one  side  only  of  the  canal,  or  passing 
across  from  one  side  to  the  other  in  the  form  of  an  isolated  band  or  bands. 
These  bands  or  fraena  are,  according  to  Erichsen,  probably  formed  arti- 
ficially, by  the  perforation  of  a  crescentic  mucous  fold  with  "the  point  of  a 
catheter. 

(2)  An  annular  stricture  resembles  the  variety  last  described,  except  in 
the  circumstance  that  the  canal  is  obstructed  for  a  greater  extent,  the  ap- 
pearance being  that  which  would  be  produced  by  tying  a  string  or  tape 
around  the  urethra. 

(3)  Indurated  annular  stricture  is  the  name  given  by  Thompson  to  that 
form  of  constriction  in  which  the  tissues  around  the  canal  are  indurated  to 
the  depth  of  from  half  a  line  to  a  line.  The  contraction  is  usually  greatest 
at  the  central  portion  of  the  stricture,  giving  the  part  an  hour-glass  appear- 
ance.   The  induration  is  commonly  most  dense  at  the  floor  of  the  urethra. 

(4)  Irregular  or  tortuous  strictures  embrace  all  the  more  complicated 
forms  of  the  disease. 

2.  Classification  according  to  Degree  of  Contraction.  A  very  im- 
portant classification  of  strictures,  as  regards  their  treatment,  is  into  per- 
meable and  impenueable.    In  one  sense  of  the  word,  every  stricture  is 
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permeable ;  that  is  to  say,  no  stricture  is  so  tig-ht  but  that  a  drop  or  two 
ot  urine  will  occasionally  find  its  way  throu<rh but  that  every  stricture 
which  allows  the  passage  of  urine  is,  as  has  been  asserted,  necessarily  per- 
meable to  a  catheter  or  bougie,  if  used  with  sufficient  skill  and  patience,  I 
cannot  admit.  Doubtless  one  surgeon  will  succeed  where  another  fails, 
but  from  all  that  I  have  seen,  either  in  my  own  practice  or  in  that  of  others' 
I  am  prepared  to  fully  indorse  the  statement  of  Prof.  Bumstead,  that  no 
surgeon  of  any  considerable  experience  can  honcstlv  maintain  that  he  has 
never  seenvan  "impassable  stricture."  Liston  and  Syme,  who  were  the 
great  advocates  of  the  doctrine  that  no  stricture  was  impermeable,  were 
both  foiled  in  their  later  years  in  the  attempt  to  pass  an  instrument,  and 
even  Sir  Henry  Thompson,  who,  in  his  clinical  lectures,  published  in  1808, 
declared  of  the  "operation  for  impermeable  stricture"  (perineal  section)' 
that  he  had  never  had  occasion  to  perform  it,  and  doubted  if  the  necessity 
for  it  ever  existed— in  the  third  edition  of  the  same  work  (18V3)  acknowl- 
edges that  the  general  rule  of  permeability  admits  of  a  few  exceptions,  and 
confesses  that  he  has  thrice  had  occasion  to  perform  the  operation  in  question. 

3.  ClassificoMoa  according  to  Symptoms. — Strictures  are  further  classi- 
fied according  to  their  symptoms,  into  the  simple  stricture,  the  irritable 
stricture,  and  the  contractile  or  recurrent  stricture.  The  significance  of 
these  terms  will  appear  in  the  sequel. 

Symptoms  of  Stricture. — One  of  the  earliest  symptoms  of  stric- 
ture, in  many  cases,  is  the  presence  of  a  slight  gleety  discharge ;  there  is, 
besides,  pain  in  micturition,  referred  to  the  part  of  the  urethra  behind  the 
stricture,  and  the  calls  to  empty  the  bladder  recur  with  increased  frequency. 
The  stream  is  diminished  in  size,  and  often  altered  in  form,  being  curiously 
forked  or  divided.  As  a  consequence  of  the  small  size  of  the  stream,  a 
longer  time  is  required  to  empty  the  bladder,  and  the  involuntary  straining 
which  attends  the  act  often  leads  to  great  irritation  of  the  rectum,  with 
perhaps  piles  or  prolapsus,  and,  in  extreme  cases,  a  discharge  of  the  rectal 
contents  whenever  urination  is  attempted.  Retention  of  urine  may  occur 
at  any  moment  from  spasm  or  congestion,  or  from  the  occlusion  of  the 
narrow  passage  by  a  pellet  of  mucus  or  a  calculous  concretion,  but  more 
usually  the  stream  gradually  lessens  until  the  urine  escapes  in  drops,  the 
bladder  slowly  becoming  distended,  until  the  condition  described  as  reten- 
tion with  overjioiu  is  established.  The  retained  urine  undergoes  decom- 
position, becoming  ammoniacal,  and  producing  cystitis  with  deposit  of 
phosphatic  matter.  Htematuria  is  an  occasional  s3anptom  of  stricture,  the 
blood  being  usually  of  urethral,  but  sometimes  of  vesical  origin.  Ulcera- 
tion of  the  bladder,  or  of  the  urethra  behind  the  point  of  stricture,  not 
unfrequently  takes  place,  and,  under  these  circumstances,  rupture  of  the 
part  may  result  from  the  straining  efforts  of  the  patient,  leading  to  peri- 
tonitis or  urinary  extravasation.  In  other  cases  the  ureters  and  pelves 
of  the  kidneys  become  dilated,  and  chronic  renal  disease'^  supervenes.  Ab- 

'  Obliteration  of  the  urethra  may  result  from  severe  laceration  of  the  part,  the  urine 
all  flowing  through  a  fistulous  opening  in  the  perineum  ;  but  such  a  condition  is  not, 
properly  speaking,  a  stricture. 

2  The  peculiar  form  of  renal  disease  which  is  so  often  met  with  in  cases  of  stricture 
and  other  obstructive  diseases  of  the  urinary  organs  as  to  have  been  called  "  surgical 
kidney,"  is  described  by  Dr.  Dickinson  as  disseminated  suppuration  of  the  kidney,  a 
condition  closely  resembling  tlie  renal  manifestation  of  general  pyaemia.  He  proposes 
the  name  nriseptic  as  applicable  to  this  form  of  renal  suppuration,  believing  that  it 
results  from  the  absorption  of  ammoniacal  and  potrid  urine.  Dr.  Goodhart  is  dis- 
posed to  look  upon  the  surgical  kidney  as,  in  some  instances  at  least,  an  erysipelatous 
affection. 
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scesses  often  occur  in  the  perineum,  and  more  rarely  in  connection  with  the 
anterior  portions  of  the  urethra,  leading-  to  the  formation  of  urinary  fistulas. 

There  is,  usually,  not  much  constitutional  disturbance  in  the  early 
stages  of  stricture ;  cases  are,  however,  occasionally  met  with,  in  which 
grave  nervous  sj^mptoras,  with  general  depression,  follow  upon  very  tri- 
vial causes — such  as  the  passage  of  a  catheter,  slight  exposure  to  cold,  etc. 
These  symptoms,  which  are  grouped  together  under  the  name  of  urethral 
fever,  are  chiefly,  but  not  exclusively,  met  with  in  cases  of  irritable  stric- 
ture, so  called,  in  which  catheterization  produces  great  and*  persisting 
pain.  In  the  advanced  stages  of  stricture,  the  constitution  always  suffers, 
the  digestion  being  impaired,  and  the  patient  becoming  emaciated  and  feeble. 
When  the  kidnej's  are  seriously  affected,  convulsions  or  coma  may  ensue. 

Urethral  Fever  is  a  not  infrequent  sequel  of  operations  on  the  urethra, 
and  may  even  occur  after  the  simple  introduction  of  a  catheter.  This  affec- 
tion is  said  by  Thompson  to  be  most  common  among  the  inhabitants  of 
warm  climates.  It  is  characterized  by  the  occurrence  of  rigors  (occasion- 
ally attended  by  syncope),  with  headache  and  vomiting,  followed  by  febrile 
reaction.  The  symptoms,  which  sometimes  return  periodically,  like  the 
paroxysms  of  intermittent  fever,  may  immediately  follow  the  introduction 
of  the  catheter,  but  are  usually  delayed  until  after  the  first  subsequent  act 
of  micturition,  and  thus  appear  to  be  due  to  the  contact  of  urine  with  the 
tender,  and  perhaps  abraded,  surface  of  the  urethra.  The  aff"ection  rarely 
causes  death,  though  it  may  do  so,  particularlv  in  cases  complicated  by  the 
existence  of  renal  disease,  possibly,  as  suggested  by  Thompson,  from  the 
sudden  arrest  of  the  function  of  the  kidney.  Urethral  fever  is  occasionally 
followed  by  inflammation  and  suppuration  of  the  joints,  or  of  the  muscular 
or  areolar  tissues,  and,  indeed,  is  in  many  respects  analogous  to  gonorrlioeal 
rheuviatism.  It  is,  I  believe,  like  that  aff"ection,  a  mild  form  of  pyeemia. 
(See  page  460.)  It  is  maintained  by  Sddillot,  Beltz,  and  other  writers, 
that  the  occurrence  of  urethral  fever  is  due  to  the  absorption  of  urine,  but 
this  is  at  least  not  proved,  while  the  facts  that  (1)  the  affection  may  and 
does  occur  in  cases  in  which  there  is  not  the  slightest  reason  to  believe  that 
any  laceration  of  the  urethra  exists,  and  that  (2),  on  the  other  hand,  it 
does  not  occur  in  cases  of  urinary  extravasation  or  infiltration  (as  after 
lithotomy),  would  seem  to  justify  a  contrary  opinion. 

The  treatment  of  urethral  fever  consists  in  the  administration  of  nutri- 
tious food  and  stimulants,  with  tonics,  especially  quinia  and  opium.  The 
patient  should  be  kept  in  bed,  and  great  caution'should  be  exercised  in  the 
employment  of  instruments.  As  a  prophylactic,  in  patients  predisposed 
to  attacks  of  urethral  or  (as  Holt  calls  it)  sti-icture  fever,  quinia  and  opium 
may  be  given  at  regular  intervals  after  each  introduction  of  the  catheter. 

Diagnosis  of  Stricture.— This  is  made  by  exploration  with  a  sound 
or  catheter,  and  may  be  aided  in  some  cases  by  the  use  of  the  endoscope. 
When  the  existence  of  stricture  is  suspected,  the  surgeon  should  introduce 

a  medium-sized  catheter — No.  13  or  14  of  the  French  scale  and  if  on 

several  trials,  the  instrument  is  invariably  arrested  at  the  same  point  in 
the  membranous  or  spongy  portion  of  the"  urethra,  the  fact  that  there  is  a 
stricture  may  be  considered  as  established.  It  is  important  in  this  ex- 
ploration, to  use  a  catheter  of  sufficient  size,  for  a  small  one  may  lead 
to  error  on  the  one  hand,  by  catching  in  a  lacuna,  or,  on  the  other  by 
passing  readily  through  the  stricture,  if  this  be  not  verv  tight.  To  ascer- 
tain the  degree  of  contraction  which  exists,  tlie  surgeon  mav  desire  the 
patient  to  make  water,  when  the  size  of  the  stream  \vill  aff'ord  some  infor- 
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mation  upon  this  point.  It  often  happens,  however,  that  the  patient  is 
unable,  from  a  nervous  feeling,  to  urinate  when  asked  to  do  so,  and  the 
surgeon  must  then  try  in  succession  smaller  and  smaller  catheters,  until 
one  is  found  which  enters  the  constricted  part  of  the  urethra.  In  seeking 
for  the  mouth  of  the  stricture,  it  is  w^ell  to  have  some  regular  course  of 
proceeding ;  the  catheter  is  not  to  be  thrust  blindly  in  various  directions, 
but  should  be  first  carried  along  the  roof  of  the  urethra,  and  in  the  median 
line,  then  to  either  side,  and  finally  along  the  floor  of  the  canal.^  By  means 
of  the  bougie  a  boule,  the  surgeon  can  ascertain,  not  only  the  position  and 
tightness  of  the  stricture,  but  its  extent  as  well.  Formerly  wax  bougies 
were  employed,  with  the  notion  that,  by  pressing  the  instrument  against 
the  stricture,  a  mould  might  be  obtained  that  would  show  its  form  and 
direction  ;  but  this  mode  of  exploration  has  not  proved  very  satisfactory, 
and  is  rarely  employed  at  the  present  day. 


Treatment  of  Stricture. 

The  Constitutional  Treatment  of  stricture  should  never  be  neglected. 
The  diet  should  be  regulated,  and  the  digestive  functions  brought  into  a 
good  condition.    Cystitis,  if  present,  should  be  treated  in  the  way  already 
described,  and  the  general  health  maintained  by  the  administration  of 
tonics,  and  by  attention  to  the  hygienic  state  of  the  patient.    Rest  in  bed 
for  a  few  days  is  often  a  valuable  preliminary  to  instrumental  treatment, 
by  relieving'the  congestion  of  the  parts,  and  diminishing  the  tendency  to 
spasm.    H.  Lee  believes  that  many  strictures  are  of  syphilitic  origin,  and 
for  such  recommends  the  administration  of  mercury.    The  Local  Treat- 
ment embraces  the  application  of  various  methods,  which  may  be  classified 
under  the  five  heads  of  dilatation,  rupture,  the  use  of  caustics,  and  internal 
and  external  incision.    The  use  of  caustics  in  the  treatment  of  stricture  is 
rarely  resorted  to  at  the  present  day,  having  been  properly  superseded  by 
other  and  safer  methods.    The  articles  which  have  been  chiefly  employed 
are  the  nitrate  of  silver  and  the  potassa  fusa,  the  cauterizing  agent  being 
applied  by  means  of  an  instrument  resembling  a  catheter  with  a  cup-like 
depression  at  its  beak,  or  being  simply  fixed  on  the  end  of  a  wax  bougie. 
Amussat  has  recently  advocated  a  modification  «f  this  mode  of  treatment, 
consisting  in  the  employment  of  the  galvanic  cautery  applied  to  the  con- 
stricted part  bv  means  of  suitable  electrodes. 

I  shall  consider  the  treatment  of  stricture  under  the  heads  of  permeable 
stricture,  impermeable  stricture,  and  stricture  complicated  ivith  retention 
of  urine. 

I.  Treatment  of  Permeable  Stricture. 

This  may  be  conducted  bv  means  of— 1,  gradual  dilatation  ;  2,  contin- 
uous dilatation ;  3,  rapid  dilatation,  or  rupture;  4,  internal  urethrotomy; 
and  5,  external  perineal  urethrotomy  with  a  guide  (Syme  s  operation). 

1  Gradual  Dilatation  is  by  far  the  best  mode  of  treatment  in  any 
instance  in  which  it  is  applicable,-  and  should  be  given  a  fair  trial  in  every 
case  of  permeable  stricture.  An  instrument  (usually  a  flexible  one)  of 
sufficient  size  to  enter  and  be  fairly  grasped  by  the  stricture  should  be  em- 
ployed without  using  such  force  as  to  cause  pain  or  lead  to  hemorrhage  ; 
such  an  instrument  having  been  carried  through  the  stricture  and  passed 

1  Dr.  Stuart  Eldridge  has  devised  an  ingenious  instrument  for  use  in  these  cases, 
and  has  called  it  the  "pathfinder." 
64 
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into  the  bladder/  may  be  allowed  to  remain  for  a  few  seconds,  when  it 
should  be  gently  withdrawn.^  After  a  few  days,  it  may  be  passed  again 
and  followed  by  a  larger  instrument,  this  process  being  continued  until 
the  urethra  has,  in  the  course  of  a  fortnight  or  so,  been  dilated  sufficiently  to 
receive  a  No.  20  or  22  French  catheter,  which  will  be  found,  in  ordinary 
cases,  as  large  as  the  canal  can  accommodate.^  The  dilatation  must  be 
subsequently  maintained  by  the  introduction  of  the  catheter  at  gradually 
lengthening  intervals.  The  mode  in  which  gradual  dilatation  effects  the 
cure  of  a  stricture,  is  probably  by  inducing  absorption  of  the  imperfectly 
organized  lymph  which  infiltrates  the  submucous  tissue.  This  plan  of 
treatment  will  be  found  satisfactory  in  the  majority  of  cases  of  gonorrhoeal 
stricture.  The  great  requisites  for  success  are  gentle  manipulation  and 
patience  :  no  violence  is  to  be  used,  lest  a  false  passage  be  made  ;  but  the 
instrument  is  to  be  gently  engaged  in  the  mouth  of  the  stricture,  and  held 
there  with  the  slightest  pressure  for  a  few  minutes,  when  it  will  ordinarily 
slip  through;  if  not,  it  should  be  withdrawn,  and  a  smaller  one  substituted. 
The  dilatation  must  also  be  very  gradual;  if  a  No.  10  has  been  passed  at 
one  visit,  it  will  be  quite  sufficient  to  get  in  a  No.  11  or  12  at  the  next, 
and  no  advantage  can  be  derived  from  attempting  to  progress  more  rapidly ; 
for,  by  so  doing,  an  attack  of  urethral  fever  may  not  improbably  be 
induced,  which,  besides  endangering  the  patient's 
life,  necessitates  an  abandonment  for  the  time  of 
all  treatment  for  the  relief  of  the  stricture. 

False  Passages  result  from  the  employment  of 
too  much  force,  particularly  in  the  use  of  small 
metallic  instruments;  the  usual  situation  of  false 
passages  is  at  the  lower  part  of  the  urethra,  and  to 
one  or  other  side.  At  the  moment  of  the  instru- 
ment's deviating  from  the  proper  channel,  the 
patient  feels  a  sharp  pain,  and  is  usually  conscious 
of  something  having  given  way  ;  the  surgeon  at 
the  same  time  perceives  that  the  instrument  has 
slipped  from  the  urethra,  by  the  grating  sensation 
which  is  produced ;  and  upon  placing  the  finger 
in  the  rectum,  probably  feels  the  instrument  in 
close  proximity  to  the  intestinal  wall;  if  a  catheter 
has  been  used,  blood  is  pumped  through  it  at  every 
motion,  and,  whatever  instrument  has  been  em- 
ployed, rather  profuse  hemorrhage  may  follow  its 
withdrawal.  Should  the  surgeon  be  so  unfortu- 
nate as  to  make  a  false  passage,  he  should,  if  possi- 
ble, introduce  a  catheter  into  the  bladder,  by  keep- 
ing its. point  closely  to  the  roof  of  the  urethra, 
False  passages.  (Droitt.)     leaving  it  in  place  for  a  few  days,  until  the  lacera- 

1  Dr.  F.  D.  Weisse  employs  a  short  sound  with  a  ruled  staff,  so  that  it  may  be 
carried  through  the  stricture  only,  and  cannot  enter  the  bladder. 

2  Bardinet  recommends  that  the  instrument  should  be  constantly  moved  backwards 
and  forwards  so  as  to  eflfect  an  "  internal  massage"  of  the  stricture — a  mode  of  treat- 
ment which  I  cannot  approve. 

3  Dr.  Otis,  of  New  York,  and  some  other  surgeons,  believe  that  the  dilatation  of 
the  urethra  should  be  carried  to  a  much  greater  extent,  and  Dr.  Otis  has  devised  an 
ingenious  ure.thrometer  for  determining  what  he  considers  the  normal  calibre  of  the 
tube;  I  hope  that  I  may  not  be  considered  as  hopelessly  wedded  to  conservatism 
when  I  express  the  opinion  that  a  stricture-patient  who  can  pass  a  No.  21  or  22 
catheter  without  suffering  had  better  rest  and  be  thankful. 
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tion  has  had  time  to  heal.  Even  if  this  cannot  be  done,  there  is,  however, 
not  much  risk  of  urinary  extravasation  occurring-,  doubtless  on  account  of 
the  false  passage  running  in  the  opposite  direction  to  that  of  the  outflowing 
stream.  Old  false  passages  often  give  a  great  deal  of  trouble  in  the  treat- 
ment of  strictures  by  dilatation,  the  catheter  tending  constantly  to  slip  into 
the  wrong  channel.  This  may  be  obviated  by  using  a  well-curved  instru- 
ment, and  by  keeping  its  point  away  from  the  orifice  of  the  false  passage, 
the  position  of  which  is  soon  ascertained;  assistance  may  be  also  derived 
by  tilting  up  the  beak  of  the  instrument  by  pressure  with  the  finger  intro- 
duced into  the  rectum. 


2.  Continuous  Dilatation — This  requires  the  confinement  of  the 
patient  to  bed  ;  it  is  effected  by  introducing  a  catheter,  which  is  then 
secured  in  the  bladder,  and  replaced  in  the  course  of  a  couple  of  days  by  a 
larger  one,  and  so  on  until  sufficient  dilatation  has  been  accomplished. 
This  is  an  efficient  mode  of  treatment  for  cases  in  which  catheterization 
gives  great  pain  {irritable  stricture),  or  in  which  the  stricture  manifests  a 
tendency  to  recontract  after  ordinary  dilatation  {contractile  or  recurrent 
stricture).  It  may  also  be  properly  employed  when,  from  the  existence  of 
false  passages  or  other  circumstances,  special  difficulty  has  been  experienced 
in  the  first  introduction  of  the  instrument.  In  the  employment  of  con- 
tinuous dilatation,  flexible  catheters  are  invariably  to  be  preferred.  Under 
the  name  of  the  "multiple-wedge  treatment,"'  Dr.  J.  S.  Coleman,  of 
Augusta,  Georgia,  recommends  the  introduction  of  several  small  bougies, 
side  by  side,  as  an  efficient  means  of  practising  continuous  dilatation. 

3.  Rapid  Dilatation  or  Rupture  The  methods  which  are  included 

under  these  heads  may  be  properly  classed  together,  as  the  difference  in 
their  mode  of  action  is  one  of  degree  rather  than  of  kind.  Desault,  Bu- 
chanan, Hutton,  Maisonneuve,  and  Wakley,  endeavored  to  effect  rapid 
dilatation  of  urethral  strictures  by  introducing  first  a  narrow  sound  or 
catheter  as  a  guide,  and  then  sliding  over  it  tubes  of  gradually  increasing 
sizes.  Wakley's  instrument,  which  is  probably  the  best  of  its  kind,  con- 
sists of  a  small  silver  catheter  which  is  first  introduced  into  the  bladder,  a 
steel  rod  being  then  screwed  into  its  outer  extreniitj",  so  as  to  form  an 
unerring  guide  over  which  the  dilating  tubes  of  gum-elastic  or  silver  are 
subsequenth^  passed.  Fluid  pressure,'  effected  with  a  dilator  constructed 
of  silk  and  catgut,  and  capable  of  distention  by  means  of  a  syringe,  was 
long  ago  employed  by  Arnott,  and  has  been  more  recently  resorted  to  by. 
Steurer,  of  JS"ew  York,  while  the  expanding  properties  of  the  laminaria 
digitata  have  been  utilized  by  Reeves,  Newman,  and  others;  but,  upon 
the  whole,  the  best  means  of  effecting  rapid  dilatation  is  by  using  instru- 
ments consisting  of  two  or  more  blades,  which  can  be  made  to  diverge  when 
in  the  urethra  by  a  screw  arrangement  in  the  handle,  or  by  introducing 
between  them  plungers,  which  act  on  the  principle  of  the  wedge.  Luxmoor 
(in  1812),  Civiale,  Leroy  d'Etiolles,  Perreve,  Lyon,  J.  Pancoast,  Thebaud, 
Yoillemier,  B.  Wills  Richardson,  Schweig,  and  others,  have  devised  inge- 
nious instruments  for  carrying  out  this  object,  but  I  shall  only  describe  two, 
viz',  SirH.  Thompson's  instrument  for  ''over-distending,''  and  Mr.  Holt' 
for  "splitting'"  strictures. 

Thompson's  instrument  consists  of  two  blades,  which  are  joined  at  either 

J  Coze,  of  Strasbourg,  employs  fluid  pressure,  by  bringing  the  weight  of  a  coliinni 
of  water  to  bear  directly  upon  tlie  face  of  the  stricture  by  means  of  an  apparatus 
similar  to  the  ordinary  Weber's  or  Thudichum's  douche.  A  similar  plan  is  employed 
by  Dr.  Hadding  and  Dr.  Golding,  of  New  York. 
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end,  and  which  can  be  separated  at  an  intermediate  point  by  turning  a 
screw  in  the  handle;  an  index  serves  to  show  the  extent  to  which  expan- 
sion has  been  carried,  the  figures  corresponding  to  the  numbers  of  the 
English  catheter  scale.    The  distending  force  is  to  be  applied  rather  slowly, 


Fig.  562. 


Tlioinpson's  stricture- ex  pan  dev. 


so  as  to  overstretch  rather  than  rupture  the  morbid  tit^sues,  and  when  the 
instrument  is  withdrawn,  a  full-sized  gum  catheter  is  passed,  and  allowed 
to  remain  twenty-four  hours.  Dilatation  is  subsequently  maintained  by 
the  occasional  introduction  of  a  large  sound. 

Holt's  instrument  (a  modification  of  Perreve's),  in  its  present  improved 
form,  consists  of  two  blades  joined  at  their  lower  extremity,  and  fixed  in  a 
handle  containing  a  screw  which  can  be  set  so  as  to  limit  the  amount  of 
expansion.  A  guiding  rod  (made  hollow  so  as  to  serve  for  a  catheter,  and 
furnished  with  a  stylet  to  keep  it  free  from  clots)  passes  between  the  blades, 
and  when  the  instrument  is  introduced,  a  dilating  tube,  or  plunger,  of  the 
required  size,  is  slipped  over  the  guide  and  quickly  thrust  down  in  such  a 
Avay  as  to  split  or  rupture  the  stricture;  the  plunger  is  next  rotated  upon 
the  guiding  rod,  to  insure  separation  of  the  split,  when  the  w-hole  instru- 
ment is  removed,  and  the  water  drawn  off  with  a  full-sized  catheter;  no 
instrument  is  left  in  the  bladder  in  ordinary  cases,  but  a  catheter  is  passed 
every  other  day  for  a  week,  and  afterwards  at  longer  intervals.  The  patient 
should  go  to  bed  after  the  operation,  and  take  two  grains  of  quinia  with 
ten  minims  of  laudanum  every  four  hours  until  six  doses  have  been  taken. 
Mr.  Holt  believes  that  by  this  instrument  the  submucous  tissue  is  split. 


Fir.  563. 


Holt's  instrument  for  splitting  strictures. 


but  the  mucous  membrane  of  the  urethra  itself  uninjured;  but  that  such  is 
not  always  the  case  is  shown  by  the  fact  that  the  operation  is  occasionally 
followed  by  rather  free  bleeding.  My  own  experience  with  Holt's  method 
is  limited,  but,  as  far  as  it  goes,  is  upon  the  whole  favorable.  I  regard  it 
as  an  excellent  mode  of  treatment  in  cases  of  dense  cartilaginous  stricture 
of  the  sub-pubic  region,  as  we]l  as  in  those  of  the  irritable  and  contractile 
varieties.  It  is,  however,  not  free  from  risk,  urethral  fever  and  death 
having  occasionally  followed  its  employment. 

Until  within  a  few  years,  the  application  of  either  of  these  methods  was 
necessarily  delayed  until  the  stricture  had  been  dilated  sufficiently  to  admit 
the  instrument,  which  could  not  be  made  of  a  smaller  size  than  a  No.  8  or 
9  French  catheter;  but  it  is  now  possible,  by  resorting  to  certain  in<'-enious 
modern  contrivances,  to  employ  the  over-distention  or  rupture  treatment  at 
once,  for  any  stricture  which  is  permeable  to  the  smallest  filiform  bouo-ie. 
One  method,  originally  suggested,  I  believe,  by  the  late  Prof.  Van  Buren, 
and  widely  popularized  by  Dr.  Gouley,  of  New  York,  consists  in  obliquely 
perforating  the  extremity  of  the  instrument  which  is  to  be  used,  so  as  to 
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make  an  "eye"  by  which  it  can  be  threaded  over  a  delicate  whalebone 
boug'ie,  previously  introduced;  while  iu  the  other  plan,  which  is  attri- 
buted by  Van  Buren  to  Maisonneuve,  and  which  was  extensively  employed 
by  Prof.  Bumstead,  the  surgeon  makes  use  of  an  ordinary  filiform  gum 
bougie  provided  with  a  metallic  cap,  which  can  be  screwed  on  to  the 
extremity  of  whatever  Instrument  is  to  be  employed;  the  bougie  being 
introduced,  the  instrument  is  attached  to  its  end,  and  is  thus  readily  guided 
through  the  stricture,  the  bougie  itself  passing  on  and  becoming  coiled  up 
in  the  bladder. 

4.  Internal  Urethrotomy — This  mode  of  treatment,  which  was 
employed  by  Allies  and  Physick  in  the  last  century,  and  by  John  and 
Charles  Bell  in  the  early  part  of  this  century,  is  particularly  applicable  to 
strictures  in  the  anterior  part  of  the  urethra,  but  may  also  be  used  for  those 
situated  in  the  sub-pubic  region — though  for  such  the  treatment  by  rup- 
ture is,  I  think,  preferable.  For  strictures  at  or  near  the  external  meatus,^ 
a  probe-pointed  bistoury,  guided  by  a  small,  straight  staff  or  grooved 
director,  will  answer  every  purpose,  but  for  strictures  in  other  localities 
more  complicated  instruments  are  required.  These,  which  are  called 
urethrotomes,  whatever  their  exact  form  (and  a  great  many  have  been 
invented  by  different  surgeons),  consist  essentially  in  a  sound  or  catheter 
carrying  a  concealed  blade,  which  can  be  made  to  project  by  means  of  a 
spring  in  the  handle,  and  which  is  designed  to  cut  from  before  backwards, 
from  behind  forwards,  or  in  both  directions. 

Urethrotomy  from  Behind  Forwards,  with  such  an  instrument  as  Civi- 
ale's  (Fig.  564),  is,  upon  the  whole,  the  safest  method,  but  requires  pre- 


FiG.  564. 


Civiale's  urethrotome. 


vious  dilatation  of  the  stricture  up  to  the  calibre  of  a  No.  8  or  9  French 
catheter ;  it  is  particularly  applicable  to  strictures  in  the  penile  portion  of 
the  urethra.  Civiale's  instrument  has  been  ingeniou.sly  modified  by  S.  W. 
Gross,  and  bv  Kinloch,  of  Charleston. 

Urethrotomy  from  Before  Backwards  can  only  be  safely  performed  by 
first  introducing  a  guide  through  the  stricture.  Many  urethrotomes  of  this 
kind  are  now  before  the  profession,  including  those  of  Maisonneuve,  Wood, 
Thompson,  Trelat,  F.  N.  Otis,  Hill,  Durham,  Teevan,  Mastin,  Griberson, 
and  Pritch'ett.  These  instruments  vary  in  their  details,  but  all  act  by  first 
securinir  the  introduction  of  a  guide,  upon  which  is  subsequently  passed  the 
blade  which  divides  the  stricture.  Some  combine  cutting  with  dilatation, 
while  others  allow  the  surgeon,  if  he  think  proper,  to  enlarge  the  incision 
as  the  urethrotome  is  withdrawn. 

Whatever  method  be  emploved,  the  incision  should,  I  think,  be  made  on 
the  lower  and  not  the  upper  side  of  the  stricture  ;  a  flexible  catheter  should 
be  kept  in  the  bladder  for  twentv-four  hours,  and  dilatation  subsequently 
maintained  by  the  occasional  passage  of  a  sound.  Internal  urethrotomy 
may  be  performed  in  the  same  cla.ss  of  cases  as  Holt's  operation  ;  but  the 

1  For  strictures  at  the  meatus,  B.  Wills  Richardson  employs  an  operation  devised 
.r,or.».  xT^arv.  flo-0  bv  CoUes,  of  Dublin,  and  very  analogous  to  that  more  recently  recom- 
mended  by  Weber  in  cases  of  congenital  occlusion  of  the  part,    (feee  page  iUUi. » 
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latter  is,  I  think,  to  be  preferred  for  strictures  behind  the  scrotum,  the 
former  being  reserved  for  those  situated  anterior]3^  In  the  after-treatment^ 
of  these  cases,  Otis  employs  dry  cold  applied  by  Petitgand's  method  of 
"  mediate  irrigation"  (p.  56). 

5.  External  Perineal  Urethrotomy  with  a  Guide,  or  the  0;)^?- 
ratioji  by  External  Division  or  External  Incision  (Syme^s  Metlwd),  is 
very  commonly  confused'  with  the  old  operation  o^ perineal  section,  which 
is,  however,  only  applicable  to  cases  of  impermeable  stricture,  whereas  a 
prerequisite  for  this  method  (which  was  introduced  by  Prof.  Syme  in 
1844)''^  is  that  a  staff  shall  be  passed  through  the  stricture  into  the  bladder. 
Syme^s  staff  varies  in  size  from  that  of  a  No.  5  to  that  of  a  No.  12  French 
catheter,  and  is  grooved  at  the  lower  third  on  its  convex  surface  ;  at  the 
point  where  the  grooved  portion  joins  the  rest  of  the 
Fig.  565.  shaft,  there  is  a  distinct  shoulder,  which  is  made  to  rest 
against  the  face  of  the  stricture,  and  thus  guide  the  sur- 
geon in  his  incisions.  The  operation  is  thus  performed: 
the  patient,  being  etherized,  is  secured  in  the  lithotomy 
position,  and  the  staff  is  introduced  (in  the  case  of  a  very 
tight  stricture,  bj^  either  of  the  methods  described  at  page 
1012)  f  the  surgeon  then  makes  an  incision  about  an  inch 
and  a  half  in  length,*  exactly  in  the  median  line  of  the 
perineum,  and,  feeling  for  the  staff,  introduces  the  knife, 
with  its  back  towards  the  rectum,  in  the  urethra  behind 
the  stricture,  which  is  then  divided  by  cutting  in  the 
groove  of  the  instrument  from  behind  forwards.  A  broad 
grooved  director  is  then  slipped  into  the  bladder,  and 
upon  this,  as  a  guide,  a  No.  13  or  14  catheter  is  introduced 
and  secured  in  the  usual  way  ;  the  instrument  is  retained 
for  a  couple  of  days,  after  which  a  sound  must  be  occasion- 
s  me's  staff  for  ex-  ^^'-^  passed  to  prevent  recontraction  ;  the  perineal  wound 
tei-nridfvistono°fVre-  usually  hcals  without  difficulty.  Syme  subsequently 
ihiai  stricture.  g^ve  up  the  iutroductiou  of  a  catheter  through  the  ure- 


1  A  good  deal  of  this  confusion  is,  I  think,  owing  to  the  fact  that  Prof.  Syme  re- 
ported as  examples  of  his  own  operation,  several  cases,  in  which,  having  failed  to 
introduce  his  staff,  he  cut  into  the  perineum,  guiding  the  subsequent  course  of  the 
instrument  by  placing  his  finger  in  the  wound.  By  so  doing  he  really  converted  the 
operations  into  old-fashioned  perineal  sections,  the  only  difference  being  that  he  cut 
down  upon  a  small  staff  instead  of  a  large  one,  and  then  slipped  the  saine  small  staff 
through  the  stricture,  instead  of  substitu-ting  a  grooved  director. 

2  A  similar  procedure  had  been  previously  resorted  to,  and  was  described  by  De- 
sault  as  one  variety  of  the  "  boutonnih-e,"  but  to  Syme  is  due  tlie  credit  of  making  the 
operation  generally  known,  and  of  indicating  the  circumstances  under  which  it  shouhl 
be  employed. 

3  In  order  to  avoid  the  entrance  of  the  staff  into  a  false  passage.  Prof.  Gouley  pro- 
ceeds as  follows  :  The  urethra  being  filled  with  olive  oil,  an  aUempt  is  made  to  in- 
troduce a  probe-pointed  whalebone  guide,  the  point  of  which  is  rendered  temporarily 
spiral  by  immersing  it  in  boiling  water,  twisting  it  around  a  small  staff,  and  sud- 
denly cooling  it.  If  the  point  of  the  guide  becomes  engaged  in  a  lacuna,  it 'is  slio-htly 
withdrawn  and  carried  onward  with  a  rotatory  movement.  If  it  enters  a  false^pas- 
sage,  it  is  retained  in  situ  with  the  left  hand,  while  another  is  passed  by  its  side  this 
proceeding  being  repeated  until  the  false  passage  is  filled  up,  when  at  last  one  ^uide 
enters  the  bladder;  the  others  are  then  withdrawn,  and  an  "eyed  catheter  staff" 
threaded  over  that  which  is  retained,  in  the  way  described  at  page  1012. 

■*  H.  Dick  suggested  subcutaneous  division  of  tiie  stricture,  the  introduction  of  the 
knife  being  guided  by  the  use  of  a  staff  provided  with  bulbs  which  could  be  felt 
through  the  tissues  of  the  perineum  ;  and  modifications  of  the  subcutaneous  method 
have  been  recently  employed  by  Mastin,  of  Mobile,  by  Teevan,  of  London  nnd  bv 
Dittel,  of  Vienna.  '  '  ^ 
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thra,  substituting-  a  short  perineal  tube,  so  as  to  afford  a  free  outlet  for  the 
contents  of  the  bladder,  while  Van  Buren,  Gouley,  and  other  American 
surgeons,  have  gone  still  further  and  have  dispensed  with  the  catheter  alto- 
gether. The  results  of  this  operation  are,  on  the  whole,  very  satisfactory  ; 
219  cases,  collected  by  Thompson,  show  a  mortality  of  less  than  1  percent, 
which  is  a  small  death-rate  in  view  of  the  nature  of  the  cases  in  which  it 
is  ordinarily  performed. 

The  operation  by  external  division  is  particularly  indicated  in  cases  of 
dense  and  cartilaginous  stricture  (particularly  when  of  traumatic  origin), 
and  of  irritable  or  contractile  stricture,  when  complicated  by  the  existence 
of  a  periyieal  fistula.  In  cases,  however,  in  which  there  is  no  fistula.  Holt's 
operation  is,  I  think,  usually  preferable. 

Syme's  method  was  also  recommended  by  its  distinguished  author  for 
the  treatment  of  striqtures  in  the  anterior  part  of  the  urethra,  but  for  such 
cases  internal  urethrotomy  seems  to  me  a  better  method. 


II.  Treatment  of  Impermeable  Stricture. 

Cases  are  occasionally  met  with  in  which,  from  traumatic  causes,  the 
urethral  canal  is  at  some  part  totally  obliterated,  the  urine  escaping  alto- 
gether through  a  fistula  behind  the  point  of  injury;  beside  these  cases, 
there  are  others  which  are  more  properly  called  strictures,  in  which,  though 
a  few  drops  of  urine  make  their  way  through  the  meatus,  yet  no  instrument 
— not  even  a  filiform  bougie — can  be  introduced.  For  such  cases,  Boyer, 
and  afterwards  Mayor,  recommended  forced  catheterization  (a  proceeding 
which  was  attended  with  the  gravest  risks,  and  is  now  happily  almost  en- 
tirely abandoned),  while  Stafford  proposed  to  cut  through  the  impassable 
stricture  with  a  "  lancetted  catheter."  This  plan  might  perhaps  be  adopted 
if  a  stricture  in  the  anterior  part  of  the  urethra  were  so  tight  as  to  forbid 
the  safer  operation  of  internal  urethrotomy.  Such  a  case  must,  however, 
be  extremely  rare.  The  application  of  electricity  by  means  of  an  electrode 
pressed  against  the  face  of  the  stricture  has  been  occasionally  employed 
with  advantage,  and  might  be  tried  if  the  patient  objected  to  more  radical 
measures.  Dr.  Leisering,  of  Hamburg,  recommends  the  formation  of  a 
supra-pubic  fistula,  as  practised  by  Whitehead  in  cases  of  prostatic  reten- 
tion (see  page  994). 

There  remain  to  be  described  the  Operation  for  Impermeable  Stricture, 
Perineal  Section,  or,  as  it  is  more  accurately  called  by  Prof.  Gouley,  Ex- 
ternal Perineal  Urethrotomy  ivithout  a  Guide,  and  the  operation  recently 
recommended  by  Mr.  Cock.  The  first  is  often  spoken  of  as  the  boutonniere 
or  button-hole  incision;  but  that  name  appears,  from  the  writings  of  De- 
sault,  to  have  been  indiscriminately  applied  by  French  surgeons  to  any  or 
all  operations  which  had  for  their  object  the  establishment  of  an  openmg 
from  the  perineum  into  the  bladder,  and  thus  would  include  (beside  the 
ordinary  perineal  section)  the  "external  division"  of  Prof.  Syrae,  Cock's 
operation  in  which  the  urethra  is  opened  behind  the  stricture,  and  even  the 
now  obsolete  procedure  of  puncturing  the  bladder  through  the  permeum. 

1.  External  Perineal  Urethrotomy  without  a  Guide.— The 

first  formal  operation  of  external  urethrotomy  for  th>;  relief  of  stricture, 
unaccompanied  by  retention,  appears  to  have  been  performed  about  the 
year  1652,'  by  au  English  surgeon,  named  Molins,  upon  a  patient  not  too 

I  According  to  Gregory,  as  quoted  by  Monod  (Etude  Cliniqiie  sur  les  Indications 
de  I'Ur^tlirotomie  Externe.  Paris,  1880),  perineal  section  was  practised  by  the  Italian 
surc^eons  in  the  latter  part  of  the  fifteenth  century. 
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rospcctfully  referred  to  by  AViseman,  who  p-ives  an  account  of  the  case  as 
"  an  old  fornicator."  The  urethra  had  been  opened  behind  the  stricture, 
on  account  of  retention  of  urine,  some  time  previously,  but  this  not  satis- 
fying the  patient,  Mr.  Molins  placed  him  in  the  lithotomy  position,  and, 
giving  one  testicle  in  charge  to  his  servant  and  the  other  to  Wiseman, 
"  with  his  knife  divided  the  scrotum  in  the  middle,  .  .  .  and  cutting 
into  the  urethra,  slit  it  the  whole  length  to  the  incision  in.  periyieo.'"  This 
rather  heroic  procedure  appears  to  have  been  followed  by  no  unpleasant 
con.sequences,  though  it  was  not  successful  in  curing  the  perineal  fistula. 
The  operation  of  perineal  section  was  subsequently  resorted  to  by  Solingen, 
in  Holland,  and  by  other  surgeons,  chiefly,  however,  in  cases  of  retention, 
but  does  not  appear  to  have  been  generally  recognized  as  a  legitimate  mode 
of  treating  strictm'e  unaccompanied  by  that  complication,  until  the  publi- 
cation of  papers  by  Arnott,  in  1823,  and  by  Jameson,  of  Baltimore,  in  1824, 
followed  some  years  later  by  Mr.  Gruthrie's  well-known  work  on  the 
"  Anatomy  and  Diseases  of  the  Urinary  and  Sexual  Organs."  The  latter 
surgeon  recommended  that  the  urethra  should  be  opened  behind  the  stric- 
ture, which  was  then  to  be  divided  by  cutting  forwards  upon  the  point  of 
a  catheter  or  sound  previously  introduced,  but  most  operators  have,  in  all 
essential  particulars,  followed  the  practice  of  Jameson  and  Arnott,  cutting 
directly  upon  the  point  of  the  sound,  and  then  cautiously  dissecting  back- 
wards in  the  median  line.  F.  Jordan  has  modified  Guthrie's  procedure  by 
opening  the  urethra  through  the  rectum,  and  then  endeavoring  to  pass  a 
flexible  catheter  through  the  stricture  from  behind  forwards,  while  Cal- 
lender,  Howse,  Hulke,  McDougall,  Duncan,  and  Duplay,  following  a  sug- 
gestion of  John  Hunter's,^  have  similarly  attacked  the  stricture  through 
an  opening  made  into  the  bladder  above  the  pubis. 

External  perineal  urethrotomy  without  a  guide  may  be  thus  performed : 
The  patient  being  etherized  and  secured  in  the  lithotomy  position,  a  full- 
sized  catheter,  or,  which  is  better,  a  staff  grooved  on  its  convexity,  is  passed 
down  until  its  beak  rests  upon  the  face  of  the  stricture,  taking  care  that  it 
does  not  enter  a  false  passage.  The  staff  is  then  confided  to  an  assistant, 
Avho  holds  it  steadily  in  one  position,  while  the  surgeon  makes  an  incision 
from  an  inch  and  a  half  to  two  inches  in  length,  exactly  in  the  median  line 
of  the  perineum.  This  incision  should  go  through  the  .skin  and  superficial 
fascia,  and  should  reach  to  within  about  half  an  inch  of  the  anus.  The 
surgeon  next  feels  for  the  groove  of  the  staff  and  cuts  into  it,  thus  fairly 
opening  the  urethra  in  front  of  the  stricture.  The  sides  of  the  canal  (tlie 
mucous  surface  of  which  is  easily  recognized)  are  now  held  apart  with 
tenacula,  forceps,  or  loops  of  thread — one  passed  through  each  margin  of 
the  urethra,  as  advised  by  Avery — and  the  part  may  be  still  further  ex- 
posed by  turning  out  the  end  of  the  sound  through  the  wound,  and  thus 
drawing  the  urethra  forwards,  as  recommended  by  Wheelhouse,  of  Leeds. 
In  most  instances  it  will  now  be  found  possible  to  slip  a  small  grooved 
director,  a  probe,  or  even  a  fine  whalebone  bougie,  through  the  stricture 
the  mouth  of  which  is  thus  brought  into  view  ;  in  which'case  all  that  re- 
mains to  be  done  is  to  slit  up  the  contracted  tissues  upon  the  guide  which 
has  been  introduced,'  pass  a  broad  director  into  the  bladder,  and  upon  this 


exist  ir< 
Ver 

Voillemier,  Giraldes,  and  Duplay  himself. 

2  Having  secured  the  entrance  of  a  filiform  bougie,  Otis  passes  the  other  end  of  the 
mstrument/orwcrr/s,  through  the  anterior  portion  of  tlie  urethra,  and  then  screwin<^ 
on  a  Maisonneuve's  urethrotome,  completes  the  operation  by  internal  section  of  the 
stricture  at  its  upper  side. 
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a  full-sized  catheter,  which  may  be  left  in  place  for  about  forty-eight  hours.^ 
If  the  openin<«-  in  the  stricture  cannot  be  found,  the  surg'eon  must  cautiously 
dissect  backwards,  with  very  light  touches  of  the  knife,  and  keeping  strictly 
in  the  median  line,  until  the  dilated  portion  of  the  urethra  behind  the  stric- 
ure  is  laid  open.^  This,  of  course,  is  the  only  plan  which  can  be  followed  in 
the  rare  cases,  already  referred  to,  of  traumatic  obliteration  of  the  urethra. 
The  after-treatment  consists  in  the  occasional  passage  of  a  sound  to  prevent 
reeontraction.  Mastin,  of  Mobile,  after  cutting  into  the  healthy  urethra  in 
front  of  the  stricture,  divides  the  latter  by  a  subcutaneous  incision,  and 
closes  the  external  wound  by  means  of  hare-lip  pins,  so  as  to,  if  possible, 
obtain  primary  union. 

The  operation  which  has  been  descril)ed,  is  certainly  a  much  more  diffi- 
cult one  than  that  of  Prof.  Syme,  and  appears  to  have  been  more  often 
followed  by  death  ;  yet,  in  view  of  the  otherwise  hopeless  nature  of  the 
cases  in  which  it  is  performed,  it  must  be  considered  to  give,  upon  the 
whole,  very  satisfactory  results.  Of  35  cases  collected  by  Boeckel,  in 
which  the  operation  was  performed  by  French  or  German  surgeons,  8  ter- 
minated fatally,  giving  a  mortality  of  nearly  23  per  cent. ;  but  in  the  hands 
of  American  surgeons,  the  results,  according  to  Prof.  Gouley,  have  been 
much  better.  Indeed,  the  operation,  if  carefully  performed,  is  not  in  itself 
very  dangerous,  and  in  the  majority  of  fatal  cases  death  has  resulted  from 
previously  existing  disease  of  the  bladder  and  kidneys.  Perineal  section, 
which  has,  in  this  country,  always  been  a  favorite  mode  of  treating  obsti- 
nate strictures,  is  adapted  to  precisely  the  same  class  of  cases  as  Syme's 
method,  except  that,  to  justify  the  former  operation,  the  stricture  must  have 
resisted  all  attempts  to  introduce  an  instrument.  The  operation  is  also 
indicated  in  some  cases  of  stricture  accompanied  by  retention,  in  cases  of 
ruptured  urethra  in  which  catheterization  cannot  be  accomplished  (seepage 
403),  and  in  some  cases  of  traumatic  obliteration  of  the  urethra — though 
it  is  a  question  whether  it  might  not  often  be  better  under  these  circum- 
stances to  make  no  attempt  to  restore  the  continuity  of  the  canal,  but  to 
simply  dilate  the  fistulous  orifice  which  always  exists  behind  the  point  of 
occlusion,  or  to  make  a  direct  opening  into  the  posterior  part  of  the  urethra 
in  the  way  next  to  be  described. 

2.  Tapping  the  Urethra  at  the  Apex  of  the  Prostate,  unas- 
sisted by  a  Guide-Staff,  is  the  name  given  by  JMr.  Cock,  of  Guy's  Hos- 
pital, to  a  variety  of  the  old  "  boutonniere"  op'eration  which  was  frequently 
practised  by  Wiseman  and  others  for  the  relief  of  urinary  retention,  but 
which  Mr.  Cock  recommends  in  cases  of  impassable  stricture,  even  when 
not  thus  complicated.  The  operation  consists  in  opening  the  urethra  behind 
the  stricture,  very  much  in  the  way  it  was  done  by  Guthrie,  in  his  mode 
of  performing  perineal  section  ;  but,  whereas  Guthrie  insisted  (and  I  think 
with  reason)  on  the  propriety  of  always  completing  the  operation  by  di- 
viding the  stricture  itself,  Mr.  Cock  urgently  advises  that  the  stricture 
should  not  be  touched,  but  that  the  patient  should  rather  be  allowed  to 
recover  with  a  perineal  fistula. 

The  following  are  Mr.  Cock's  directions  for  the  performance  of  this  ope- 
ration :  The  patient  being  in  the  lithotomy  position,  the  left  forefinger  of 
the  operator  is  placed  in  the  rectum,  with  its  tip  at  the  apex  of  the  prostate, 
the  relations  of  which  should  be  carefully  ascertained.  A  double-edged  knife 

1  Tliis  is  considered  unnecessary  hj  Van  Buren,  Gouley,  and  many  other  American 

surgeons.  ,       „  •  i  . 

2  This  seems  to  me  safer  than  Ruggi's  plan  of  exposing  the  urethra  by  a  transverse 

incision. 
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is  then  plunged  steadil}^  but  boldly  into  the  median  line  of  the  perineuni, 
and  carried  in  a  direction  towards  the  tip  of  the  left  forefinger  which  lies  in 
the  rectum,  while,  at  the  same  time,  by  an  upward  and  downward  move- 
ment, the  incision  is  enlarged  in  the  median  line  to  any  extent  that  is  con- 
sidered desirable.  The  lower  extremity  of  the  wound  reaches  to  within 
about  half  an  inch  of  the  anus.    The  knife  is  pressed  steadily  onwards  to- 


FiG.  566. 


Tapping  the  urethra  iu  the  perineum.  (Bryant.) 


wards  the  apex  of  the  prostate,  until  its  point  can  be  felt  in  close  proximity 
to  the  tip  of  the  left  forefinger,  and  is  then  made  to  pierce  the  urethra, 
by  advancing  it  obliquely  either  to  the  right  or  left.  The  finger  is  still 
kept  in  the  rectum,  while  the  knife  is  withdrawn,  and  a  probe-pointed  di- 
rector introduced  through  the  wound  into  the  urethra,  and  passed  into  the 
bladder.  The  finger  is  then  withdrawn,  and  the  director  held  in  the  left 
hand,  while  a  canula  or  female  catheter  is  slid  along  its  groove  into  the 
bladder,  where  it  is  retained  for  a  few  days. 

This  operation,  which  I  consider  a  very  excellent  one,  and  which  I  have 
repeatedly  practised  with  the  best  results,  in  cases  of  \irinarii  retention  or 
urethral  rupture,  seems  to  me  inferior  to  the  perineal  section  (either  by 
Arnott's  and  Jameson's,  or  by  Guthrie's  method),  for  cases  of  stricture  in 
Avhich  the  complication  of  retention  does  not  exist. 

Molliere,  of  Lyons,  and  Mayo  Robson,  of  Leeds,  recommend  extirpation 
of  urethral  strictures,  a  mode  of  treatment  which  is  said  to  have  originated 
with  Krimer,  in  1828,  and  which,  I  confess,  seems  to  me  unjustifiably 
severe. 

III.  Treatment  of  Stricture  Complicated  with  Retention  of  Urine. 

When  permanent  narrowing  of  the  urethra  exists,  a  very  slight  cause 
may  at  any  moment  lead  to  complete  retention  (see  page  lOOt).  Under 
such  circumstances,  the  sufferings  of  the  patient  are  very  great,  and  it  be- 
comes necessary  to  adopt  prompt  and  efficient  means  to  evacuate  the  bladder. 
The  best  course  to  pursue  is,  I  think,  at  once  to  etherize  the  patient,  and 
when  full  relaxation  has  been  obtained,  to  ascertain  the  exact  local'itv  of 
the  stricture  by  the  introduction  of  a  No.  L3  or  14  catheter  and  then 
attempt  to  pass  a  small  flexible  or  metallic  instrument,  trying'  various  sizes 
in  succession,  and  taking  every  precaution  not  to  produce  laceration  of  the 
urethra.  If  a  catheter  cannot  be  passed,  perhaps  a  small  bougie  may  be 
made  to  enter  the  stricture,  and  it  will  often  happen  that  when  this  is  with- 


RETENTION   OF   URINE   FROM  STRICTURE. 


1019 


drawn,  aftei*  remaininG:  a  few  minutes,  a  small  stream  of  urine  will  follow. 
The  same  end  may  also  be  attained,  in  some  instances,  by  pressing  for  a 
few  minutes  with  a  sound  against  the  face  of  the  stricture.  Macnamara, 
of  Dublin,  believes  that  there  is  in  the  urethra  a  vermicular  movement 
towards  the  bladder,  and  maintains  that  if  a  small  catheter  can  be  fixed  in 
a  stricture,  it  will  in  the  course  of  an  hour  or  so  make  its  own  way  through 
the  obstruction. 

If  a  filiform  bougie  can  be  introduced  into  the  bladder,  a  catheter  can 
readily  bo  made  to  follow,  in  the  way  described  at  page  1012,  when  the  urine 
can  be  drawn  off,  and  the  surgeon  may  at  once  proceed  to  treat  the  stric- 
tufe  by  either  rupture  or  internal  urethrotomy.  Sir  Henry  Thompson  has 
devised,  for  use  in  these  cases,  a  probe-pointed  catheter,  the  beak  of  which 
is  as  slender  as  the  most  delicate  metallic  probe.  The  instrument  is  doubt- 
less an  eflBcient  one  in  skilful  hands,  but  seems  to  me  less  adapted  for  gene- 
ral employment  than  the  filiform  bougie  used  in  the  way  which  has  been 
described.  Dr.  F.  N.  Otis  employs  a  probe-pointed  "dilating  catheter," 
with  a  "  testing  syringe,"  which  by  withdrawing  a  small  quantity  of  urine 
shows  conclusively  when  the  instrument  has  reached  the  bladder.  This 
catheter  may  be  guided  through  a  ver}^  close  stricture  by  threading  it  over 
a  filiform  bougie  of  extra  length. 

If,  after  a  patient  trial  for  half  an  hour  or  so,  no  instrument  can  be  intro- 
duced, or  if  prolonged  but  fruitless  attempts  at  catheterization  have  been 
already  made  by  another  surgeon,  the  patient  should  be  placed  in  a  hot 
bath  until  faintness  is  induced,  and  then  put  to  bed,  and  wrapped  in  blankets, 
with  hot  fomentations  to  the  pubes  and  perineum.  He  should  be  brought 
thoroughly  under  the  influence  of  opium,  or,  if  this  drug  be  for  any  reason 
contra-indicated,  may  take  the  muriated  tincture  of  iron  in  the  way  directed 
at  page  1004. 

Under  this  treatment  the  bladder  will,  in  the  large  majority  of  instances, 
relieve  itself  in  the  course  of  a  few  hours,  but  should  it  not  do  so,  the 
patient  must  again  be  etherized,  and  the  attempt  to  afi'ord  instrumental  re- 
lief carefully  renewed.  If  the  surgeon's  efforts  are  still  unsuccessful,  more 
decided  measures  must  be  adopted.  No  precise  rule  can  be  given  as  to  the 
length  of  time  during  which  delay  is  justifiable  in  these  cases,  nor  can  the 
surgeon  judge  accurately  of  the  degree  of  vesical  distention  by  the  size  of 
the  tumor  which  the  bladder  forms'in  the  supra-pubic  region  ;  for,  in  cases 
of  long-standing  stricture,  the  organ  is  often  thickened  and  contracted,  and 
may  be  dangerously  distended  by  an  amount  of  urine  which,  under  other 
circumstances,  would  be  insignificant.  The  dangers  of  delay  are  very  great, 
and  I  believe  exceed  those  entailed  by  a  skilfully  performed  operation. 
Apart  from  the  risk  of  rupture  of  the  bladder  or  urethra,  serious  injury 
cannot  but  be  inflicted  upon  the  ureters  and  kidneys,  by  the  damming  up, 
even  for  a  few^  hours,  of  the  urinary  secretion. 

The  operations  which  may  be  employed  for  the  relief  of  retention 
dependent  upon  organic  stricture,  are  forced  catheterization,  perineal  sec- 
tion, tapping  the  urethra  behind  the  stricture  (Cock's  method),  and  tapping 
the  bladder— through  the  rectum,  above  the  pubis,  or  through  the  pubic 
svmphvsis.  The  first  method  (forced  catheterization)  is  now,  happily 
seldom"'  resorted  to  ;  it  is  very  uncertain,  and  extremely  dangerous— and 
should  in  mv  judgment,  be  utterly  banished  from  practice.  The  operative 
procedures  employed  in  all  the  other  methods  mentioned  have  already 
been  described  and  it  onl7  remains  to  indicate  the  particular  cases  which 
call  for  one  mode  of  treatment  rather  than  for  another.  If  swelling  or 
other  sio-ns  of  inflammation  in  the  perineum  lead  the  surgeon  to  suppose 
that  ulceration  or  rupture  of  the  urethra  may  have  already  occurred, 
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and  that  urinarv"  extravasation  is  therefore  imminent,  if,  indeed,  it  has 
not  actually  taken  place,  one  or  other  of  the  perineal  operations  should 
be  preferred,  and  the  choice  between  these  should,  I  think,  rest  upon 
the  origin  of  the  stricture,  whether  gonorrhoeal  or  traumatic.  For  the 
former,  Cock's  operation  may  be  resorted  to,  as  being  easier,  and,  under 
these  circumstances,  quite  as  satisfactory  as  the  perineal  section  ;  for,  by 
diverting  the  course  of  the  urine  for  a  short  time,  the  stricture  will,  in  all 
probability,  become  quite  amenable  to  dilatation,  or  to  one  of  the  other 
methods  used  in  the  treatment  of  permeable  stricture.  If,  however,  the 
stricture  be  of  traumatic  origin,  it  is,  I  think,  better  to  perform  perineal 
section  ;  for  this  form  of  the  disease  is  always  very  intractable,  and  it  is, 
therefore,  better  to  employ  a  radical  remedy  at  the  outset. 

If,  on  the  contrary,  there  be  no  reason  to  fear  urinary  extravasation,  it 
is,  I  think,  better,  in  most  instances,  to  employ  the  aspirator  above  the 
pubis,  or,  if  this  instrument  be  not  at  hand,  to  resort  to  puncture  of  the 
bladder  through  the  rectum — which  is  usually,  in  these  cases,  an  easy  and 
safe  operation  ;  after  a  few  days,  the  stricture  can  be  dealt  with  by  either 
dilatation,  rupture,  internal  urethrotomy,  or  external  division,  as  may  be 
thought  proper.  If,  from  the  size  of  the  prostate  or  the  contracted  state 
of  the  bladder,  the  rectal  punctui'e  should  be  considered  undesirable,  the 
next  best  course  would  be  to  open  the  urethra  behind  the  seat  of  stricture  ; 
or,  if  the  disease  were  of  traumatic  origin,  the  perineal  section  might  be 
preferred,  for  the  reasons  already  mentioned. 

Ruptures  of  the  Bladder  and  Urethra  are  among  the  gravest 
secpielie  oF  retention  of  urine  from  organic  stricture.  Eupture  of  the 
Bladder  (which  is  very  rare)  may  give  rise  to  peritonitis,  or,  if  the  rent 
be  at  a  part  uncovered  by  the  peritoneum,  to  extravasation  of  urine  within 
the  pelvis  ;  in  either  case  the  accident  is  usually,  though  not  invariably, 
followed  by  death,  three  out  of  eight  cases  referred  to  by  Gouley  being  re- 
ported as  recoveries.  B  apt  are  of  the  Urethra  almost  invariably  occurs  at 
the  membranous  part  of  the  canal,  the  urine  which  is  extravasated  then 
making  its  way  into  the  tissues  of  the  perineum,  scrotum,  groin,  and 
anterior  abdominal  parietes,  and  more  rarely  passing  backwards  into  the 
tissues  of  the  ischio-rectal  fossae  and  buttocks.  The  treatment  of  these 
accidents  has  already  been  described  at  pages  401  and  403. 

Stricture  of  the  Female  Urethra  is  a  very  rare  affection.  It 
may  result  from  gonorrhoea,  or  from  the  cicatrization  of  a  chancre  or  chan- 
croid, but  is  more  apt  to  be  caused  by  the  inflammation  following-  trau- 
matic injuries,  particularly  from  the  use  of  forceps,  or  the  pressure°of  the 
foetal  head  in  childbirth.  The  seat  of  the  stricture  is  usually  at  or  verv 
near  the  meatus.  The  treatment  consists  in  dilatation,  aided,  if  necessary, 
by  a  slight  incision  with  a  probe-pointed  knife.  In  a  case  of  stricture  of 
the  female  urethra,  complicated  with  retention,  in  which  catheterization 
proved  impossible,  Curling  resorted  to  puncture  of  the  bladder  through 
the  vagina.  Dr.  R.  Newman  reports  several  cases  cured  by  the  use 'of 
electricity.  / 

Introduction  of  the  Female  Catheter. — The  female  catheter  is  shorter 
and  less  curved  than  the  instrument  used  for  the  male  urethra,  and  should 
be  provided  with  rings,  at  its  open  extremity,  to  prevent  the  possibility  of 
its  slipping  into  the  bladder.  The  catheter  should  be  introduced  without 
any  exposure  of  the  person,  and  this  may  be  most  conveniently  done  while 
the  patient  is  in  bed,  with  the  thighs  flexed  and  somewhat  separated  from 
each  other.  The  surgeon  stands  on  the  patient's  left  side,  and  passiu"-  his 
left  hand  beneath  the  flexed  limb,  introduces  his  forefin"-er  between  the 
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nymphffi,  bringing  it  from  behind  forwards  until  it  touches  the  space  be- 
tween the  entrance  of  the  vagina  and  the  orifice  of  the  urethra,  the  promi- 
nence of  which  is  easily  recognized  by  the  touch  ;  the  catheter  is  then 
introduced  with  the  right  hand  above  the  flexed  limb,  and,  guided  upon 
the  left  forefinger,  slips  without  difficulty  into  the  bladder.  The  whole 
operation  is  done  under  the  cover  of  the  bedclothes.  In  cases  of  malforma- 
tion or  obstruction,  the  introduction  of  the  catheter  may  prove  more  diffi- 
cult, and  may  even  be  impracticable  without  the  exposure  of  the  part ;  should 
retention  occur  under  sucli  circumstances,  no  false  sense  of  modesty  should 
prevent  the  adoption  of  whatever  course  may  be  necessary  for  the  patient's 
relief. 


Tumors  and  Fissure  of  the  Urethra. 


The  older  writers  attributed  most  cases  of  urinary  obstruction  to  the 
existence  of  tumors  of  the  urethra,  which  they  called  caruncles  or  car- 
voaities;  but  in  the  light  of  modern  pathology,  true  tumors  of  this  part 
must  be  considered  very  rare.  In  many  instances,  what  have  been  called 
tumors,  are  merely  clusters  of  prominent  vascular  granulations,  which,  as 
in  other  raucous  membranes,  occasionally  result  from  long-continued  in- 
flammation. True  urethral  tumors  are,  however,  occasionally  met  with, 
belonging  chiefly  to  the  papillary  and  Jibro-cellular  varieties.  The  papil- 
lary growths  are  principally  seen  near  the  meatus,  and  are  much  less 


Fig.  567. 


Papillary  tumor  of  Uie  female  urethra.  (BoiviN.) 

common  in  the  male  than  in  the  female  sex,  while  the  fibro-cellular  or 
polvpoid  tumors  are  chiefly  limited  to  the  prostatic  part  of  the  male 
urethra  Tuberculous  and  cancerous  deposits,  also,  are  occasionally  seen 
in  the  urethra;  but  are  usually  secondary  to  similar  formations  in  the 
kidnev,  bladder,  or  prostate.  The  treatment  of  the  vascular  papillary 
growths  which  are  seen  near  the  meatus,  and  which  alone  are  likely  to  be 
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recognized  during  life,  consists  in  excision,  ligation,  the  application  of 
caustics  (of  which  the  best,  according  to  Dr.  Edis,  are  chromic  and  carbolic 
acids),  or  the  use  of  the  actual  or  galvanic  cautery.  The  latter  is  the 
safest  remed\'  for  the  vascular  tumors  of  the  female  urethra,  excision  be- 
ing, in  this  locality,  attended  with  some  risk  of  hemorrhage.  If  the  hot 
iron  is  used,  the  surrounding  parts  should  be  protected  with  a  wooden 
spatula.  Should  spasmodic  contraction  of  the  urethra  persist  after  re- 
moval of  the  growth,  forcible  dilatation  (as  recommended  by  Richet)  may 
be  resorted  to,  and  the  same  plan  may  be  adopted,  as  advised  by  Spiegel- 
berg,  in  the  treatment  of  fissure  of  the  female  urethra,  a  condition  analo- 
gous to  the  fissure,  or  painful  ulcer,  of  the  rectum  (see  pages  897,  981). 
According  to  Skene,  many  of  the  so-called  caruncles,  or  vascular  growths, 
observed  near  the  meatus  of  the  female  urethra,  are  really  instances  of  an 
inflammatory  condition  of  certain  glands  found  in  that  part,  to  be  treated 
))}'  caustic  applications,  or  by  slitting  open  the  ducts  of  the  glands  as  in 
fistula  in  ano. 


Urinary  Fistula  in  the  Male. 

Urethral  Fistula  Fistulous  communications  between  the  male 

urethra  and  the  external  surface  of  the  body  are  not  unfrequently  met  with 
in  cases  of  long-standing  stricture.  There  may  be  one  or  several  external 
openings,  and  these  may  be  situated  in  the  perineum,  scrotum,  or  lower 
surface  of  the  penis,  or  even  in  the  thighs,  buttocks,  or  abdominal  wall. 

The  treatment  must  be  directed  in  the  first  place  to  the  cure  of  the  stric- 
ture, for  the  abnormal  openings  cannot  be  expected  to  heal  while  any 
obstruction  to  the  natural  course  of  the  urine  remains.  Simple  dilatation 
will  in  many  cases  be  sufficient,  and  it  often  happens  that,  when  the  normal 
calibre  of  the  urethra  has  been  restored,  the  fistula  will  heal  of  itself.  If 
the  stricture  is  very  hard  and  cartilaginous,  or  peculiarly  irritable,  or  if, 
though  easily  dilated,  it  constantly  tends  to  recontract,  it  will  usually  be 
advisable  to  resoi't  at  once  to  external  division  (Syme's  method),  which 
promises  better  results  under  these  circumstances  than  either  rupture  or 


Fig.  568. 


Urinary  fisluhe  in  the  male.  (Ljston.) 


internal  urethrotomy.  If  the  stricture  be  impermeable,  the  perineal  section 
must  be  performed  as  a  last  resort.  If  the  fistula  still  persist  after  the  cure 
of  the  stricture,  special  means  must  be  adopted  for  its  treatment.  It  is 
often  recommended  to  retain  a  catheter  in  the  bladder,  in  these  cases  so  as 
to  prevent  any  urine  from  escaping  through  the  fistula ;  but  the  plan  very 
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seldom  succeeds,  for  the  reason  that  a  small  quantity  of  urine  invariably 
trickles  along-side  of  the  instrument,  and  thus  defeats  the  object  in  view.^ 
It  is  much  better  to  teach  the  patient  to  use  a  gum-elastic  catheter  for  him- 
self, when,  if  he  can  be  induced  to  co-operate  with  the  surgeon  by  not, 
under  any  circumstances,  urinating-  except  through  the  instrument,  the 
fistula  will  probably  heal  without  difficulty  under  simple  dressing.  The 
special  treatment  of  urethral  fistulre  varies  according-  as  they  are  seated  in 
The  perineal,  scrotal,  or  penile  portions  of  the  urethra. 

1.  Perineal  Fistula — If  of  small  size,  a  perineal  fistula  may  be  in- 
duced to  heal  by  introducing  a  fine  probe  coated  with  nitrate  of  silver,  or 
(which  is  probably  the  most  efficient  means)  by  the  application  of  the  gal- 
vanic cautery.  If  there  be  several  external  openings,  a  good  plan  is  to 
connect  them  together  with  an  oakum  thread,  introduced  by  means  of  an 
eyed  probe ;  while,  if  this  fail,  it  may  be  necessary  to  lay  open  the  smaller 
sinuses  by  incision  upon  a  grooved  director.  If  the  fistula  be  a  large  one, 
its  edges  may  be  touched  with  strong  nitric  acid,  so  as  to  make  a  superficial 
slough,  which,  when  detached,  will  leave  healthy  granulating  surfaces;  or 
the  edges  may  be  deeply  pared,  and  brought  together  with  metallic  sutures. 
Yoillemier  and  Guyon  recommend  that  the  fistula  and  surrounding  tissue 
should  be  cut  out  by  means  of  curved  incisions  meeting  in  front  and  behind. 

2.  Scrotal  Fistula,  on  account  of  the  lax  condition  of  the  parts,  usually 
requires  to  be  freely  laid  open,  when  it  will  probably  heal  by  granulation; 
or  the  edges  may  be  deeply  pared  and  the  adjacent  tissues  dissected  up,  so 
as  to  form  broad  and  thick  flaps,  which  are  then  to  be  accurately  brought 
together  in  the  median  line  with  deep  and  superficial  sutures. 

3.  Penile  Fistula  is  the  most  intractable  form  of  urethral  fistula,  and 
can  seldom  be  cured  without  a  plastic  operation.  In  some  cases,  however, 
success  may  be  obtained  by  touching  the  edges  with  nitric  acid,  and  hold- 
ing- the  granulating  surfaces  together  with  serre-fives,  after  the  detachment 
of  the  slough.  The  contact  of  urine  must  be  prevented  by  keeping  a  full- 
sized  catheter  in  the  bladder,  or,  which  is  usually  better,  by  the  frequent 
introduction  of  a  flexible  instrument.    Di('ffenhach.^s  lace-suture  may  also 

Fig.  569. 


Dieffenbach's  lace-suture. 

be  applied  with  advantage  in  some  cases.  The  edges  of  the  fistula  are  first 
blistered  with  the  tincture  of  cantharides,  and  the  cuticle  is  scraped  ofi"  with 
a  scalpel  By  repeated  introductions  of  a  small  curved  needle,  a  waxed 
silk  thread  is  next  carried  subcutaneously  around,  but  not  across,  the  fistula, 
at  a  distance  of  about  a  quarter  of  an  inch  from  its  margin,  when,  by 

>  Chiene  employs  a  catheter  with  an  India-rubber  tube  attached  passing  into  a 
bottle  placed  on  the  floor  ;  a  siphon  action  is  thus  established,  and  the  bladder  kept 
empty  by  drainage. 
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drawing  upon  both  ends  of  the  thread,  the  opening  is  puckered  up  like  the 
mouth  of  a  purse,  and  secured  with  a  knot.  The  suture  may  be  removed 
after  three  or  four  days.  E.  Noble  Smith  has  recently  reported  a  case 
in  which  a  cure  was  effected  by  the  application  of  a  strong  solution  of 
nitrate  of  silver  (3j-foj)  to  the  urethral  as  well  as  to  the  external  orifice 
of  the  fistula. 

4.  Blind  Urinary  Fistula  is  the  name  given  to  suppurating  tracks 
opening  into  the  urethra,  but  having  no  external  orifice.  The  treatment 
consists  in  laying  open  the  sinus,  and  then  proceeding  as  in  the  case  of  an 
ordinary  urethral  fistula.  A  similar  affection  is  described  by  Skene,  of 
Brooklyn,  as  occurring  in  women,  and  as  curable  by  dilating  the  canal  and 
using  astringent  injections. 

Urethroplasty. — The  simple  urethroplastic  operations  occasionally  re- 
quired in  cases  of  perineal  and  scrotal  fistula,  have  just  been  mentioned. 
More  complicated  procedures  are,  however,  often  needed  in  the  treatment 
of  fistulfB  in  the  penile  portion  of  the  urethra. 

1.  A  good  plan  is  to  freshen  the  edges  of  the  fistula,  and  dissect  up  long, 
bridge-like  flaps,  which  are  then  stitched  together  over  a  slip  of  India- 
rubber,  or,  which  is  better,  a  piece  of  thin  lead  ribbon  (Fig.  570),  so  as  to 
prevent  the  contact  of  urine.  This  operation  is  said  to  have  originated 
with  DiefFenbach. 

2.  Alliot,  Segalas,  Nelaton,  and  others,  have  succeeded  in  curing  penile 
fistulae  by  dissecting  up  the  integuments  around  the  opening  and  sliding 
them  over  the  latter,  after  freshening  its  edges. 

3.  Astley  Cooper  operated  by  paring  the  edges  of  the  fistula,  so  as  to 
form  a  quadrilateral  wound,  which  was  then  closed  with  a  flap  of  similar 
form,  borrowed  from  the  scrotum. 


ing  up  flaps  from  each  side  and  joining  them  in  the  middle  line  by  means 
of  the  clamp  or  qudled  suture.  Somewhat  similar  operations  are  attributed 
to  Reybard  and  Delorne. 

5.  R.  F.  Weir,  following  Langenbeck  and  Szymanowski,  has  succeeded 


Fig.  570. 


Fig.  571. 
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by  inverting:  an  oval  flap  from  one  side  of  the  fistula,  and  pocketing  it  in  a 
groove  upon  the  other  side. 

Whate  ver  plan  be  adopted,  it  may,  perhaps,  be  thoug'ht  advisable  to 
divert  the  course  of  the  urine  for  a  few  days,  by  puncturing-  the  bladder 
through  the  rectum,  or,  better,  by  opening  the  urethra  in  the  perineum,  as 
has  been  done  by  Segalas,  Ricord,  and  Thompson.  The  results  of  all  these 
operations  are  apt  to  be  disappointing;  82  cases  tabulated  by  Czcrny  gave 
in  all  but  35  recoveries,  and  in  many  of  these  the  duration  of  treatment 
was  more  than  a  year. 

Urachal  Fistula — It  occasionally  happens  that  the  uraehus  remains 
patulous  and  allows  a  discharge  of  urine  from  the  umbilicus.  This  rare 
condition,  of  which  1  have  seen  but  two  examples,  has  been  effectually 
remedied  b}'  Gueniot  by  the  application  of  ligatures  and  caustic  so  as  to 
occlude  the  umbilical  opening.  Jacoby  has  effected  a  cure  by  the  use  of 
the  actual  cautery,  and  A.  Rose,  of  New  York,  by  means  of  a  plastic 
operation.  Worster  has  in  the  same  way  cured  a  case  of  urachal  fistula 
opening  between  the  umbilicus  and  pubes.  The  ligature  and  cautery  com- 
bined proved  effectual  in  a  case  sent  to  my  clinique  by  Dr.  Marcy,  of 
Riverton,  N.  J.  If  the  fistula  be  complicated  by  the  existence  of  phimosis, 
this  should  be  relieved  first,  when  the  urachal  opening  may  close  of  itself, 
as  in  a  case  recorded  by  Charles. 

Vesico-reetal  and  Urethro-rectal  Fistulae  have  already  been 
considered  (see  page  893). 


Urinary  Fistula  in  the  Female. 

Of  this  there  are  five  varieties,  the  ureAhro-vaginal,  the  vesico-vaginol, 
the  vesico-utero-vaginal,  the  uretero-vaginal,  and  the  vesico-uterine  fistitla. 
The  locality  of  the  fistula  in  each  case  is  indicated  by  the  name.  The 
causes  of  these  fistula;  are  direct  injury,  abscess,  ulceration,  and  sloughing 
due  to  pressure,  as  from  the  child's  head  in  labor — the  latter  being  by  far 
the  most  frequent  origin  of  the  aftection.  The  consequences  of  this  condi- 
tion are  extremely  annoying  to  the  patient ;  incontinence  of  urine  is  almost 
constantly  present,  leading  to  excoriation  of  the  genital  organs  and  thighs, 
and  giving  rise  to  an  aramoniacal  odor  which  renders  the  patient  an  object 
of  loathing  to  herself,  if  not  to  all  around  her.  The  diagnosis  can  be  made 
by  placing  the  patient  on  her  elbows  and  knees,  and  exposing  the  part  by 
drawino-  away  the  opposite  wall  of  the  vagina  with  a  Sims's  or  Bozeman's 
duck-billed  s})eculum  (Fig.  572);  if  the  fistula  be  very  small,  it  may  elude 
detection  unless  the  bladder  be  injected,  which  may  be  done  with  simple 
water  milk,  or  a  weak  infusion  of  madder  or  indigo. 

The  consideration  of  the  treatment  of  the  vesico-vaginal  and  other  varie- 
ties of  urinary  fistula  met  with  in  the  female  sex,  belongs  rather  to  the 
department  of  Gvnscologv  than  to  that  of  General  Surgery,  and  I  shall, 
therefore  content  myself  with  indicating  the  principles  upon  which  the 
various  Modern  operations  for  the  relief  of  these  affections  are  founded, 
referriu<'-  the  reader  for  more  detailed  information  to  the  excellent  works 
of  Simpson  Sims  Brown,  Emmet,  Byford,  Thomas,  Agnew,  Goodell, 
and  other  writers  on  these  subjects.  Until  within  a  few  years  these  affec- 
tions were  generally  considered  incurable,  and  it  is  chiefly  through  the  lal)ors 
of  American  surgeons  that  the  operative  treatment  of  vaginal  fistulae,  from 
belli"-  the  opprobri^um  of  our  art,  has  been  made  one  of  the  most  successful 
procedures  in  the  whole  range  of  surgical  practice.  Without  wishing  to 
65 
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make  invidious  distinctions,  I  may  refer  particularly  to  the  early  labors  of 
Hayward,  of  Massachusetts,  and  Mettauer,  of  Virginia,  and  to  the  brilliant 
successes  more  recently  obtained  by  Marion  Sims, 
Fig.  572.  who,  in  1852,  as  justly  remarked  by  Thomas,  com- 

bined the  essentials  of  success,  and  placed  the  opera- 
tion at  the  disposal  of  the  profession.  Since  this  time 
the  subject  has  been  illustrated  both  at  home  and 
abroad,  by  Bozeman,  Emmet,  Schuppert,  Brij^p^s, 
Agnew,  Simpson,  Brown,  Bryant,  Wells,  Kidd, 
Simon,  Ulrich,  Neugebauer,  and  many  other  sur- 
geons. 

If  a  urethro-vaginal  or  vesico-vaginal  fistula  be 
very  small,  an  attempt  may  be  made  to  effect  its 
closure  by  the  application  of  the  actual  or  galvanic 
cautery,  or  by  touching  the  edges  with  nitric  acid 
and  holding  them  together  with  serre-Jines,  a  plan 
which  has  been  recommended  in  some  cases  by  Sir 
Spencer  Wells.    The  large  majority  of  fistulae,  how- 
ever, require  an  operation,  which  essentially  con- 
sists in  paring  the  edges  of  the  opening,  and  approxi- 
Duck-biUpd  speculum.      mating  the  raw  surfaces  (preferably  in  a  transverse 
direction)  by  means  of  sutures,  which  are  left  in  place 
until  firm  union  has  occurred.    This  plan  is  more  generally  applicable  than 
any  of  the  flap  operations  which  have  been  suggested,  though  these  may 
be  occasionally  useful  in  particular  cases. 

Operations  for  Urinary  Vaginal  Fistulae  The  points  which 

require  special  consideration  are — 1.  The  position  of  the  patient;  2.  The 
mode  of  e.xposinir  the  fistula;  3.  Paring  the  edges;  4.  Introduction  of 
the  sutures  ;  5.  Fastening  the  sutures ;  6.  Use  of  the  catheter  during  the 
after-treatment ;  and  1.  The  time  at  which  the  sutures  should  be  removed. 
The  patient  should  be  prepared  for  the  operation  by  attending  to  the  state 
of  the  general  health,  by  subduing  local  inflammation,  and  b}^  dividing 
any  cicatricial  bands  that  might  interfere  with  the  success  of  the  treatment. 
A  dose  of  castor  oil  should  be  administered  the  night  before,  and  an  enema 
given  on  the  morning  of  the  operation,  while  to  avoid  the  sufi"ering,  both 
physical  and  mental,  to  which  this  would  otherwise  necessarily  give  rise, 
the  patient  should  invariably  be  anaesthetized,  unless  there  be  some  special 
reason  to  the  contrary. 

1.  Position  of  the  Patient — The  best  is,  I  think,  a  modification  of 
that  known  as  the  knee-elbow  position,  the  patient  being  supported  upon 
pillows  or  on  a  well-padded  double-inclined  plane,  with  the  hips  elevated, 
with  the  head  and  shoulders  depressed,  the  thighs  widely  separated,  and 
held  apart  by  assistants;  Sims  and  Emmet,  however,  prefer  a  semi-prone 

position,  the  patient  lying  partly  on  the  left  side  with  the  thighs  flexed  

the  right  rather  more  than  the  left — and  the  breast  resting  upon  the  table 
while  Simon  adopts  the  supine  position,  with  the  hips  and  thio-hs  much 
raised,  and  Wells  recommends  the  ordinary  lithotomy  position"  with  the 
hands  and  feet  fastened  together  with  bandages  or  straps. 

2.  Exposure  of  the  Fistula — This  may  be  done  with  an  ordi- 
nary Sinis's  speculum,  held  by  an  assistant,  or  by  means  of  Emmet's 
modification  of  that  instrument,  if  the  semi-prone  position  be  chosen 
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or  by  a  similar  modification  described  by 
VV  eils,  if  the  patient  be  placed  cither  on  her 
biick  or  in  the  position  here  recommended, 
ihese  modifications  of  Sims's  speculum  con- 
sist in  the  adaptation  of  a  fenestrated  blade 
which  fits  over  the  buttock  or  sacrum  of  the 
patient,  and  thus  keeps  the  instrnment  in 
place  without  the  aid  of  an  assistant.  A 
l)right  light  is  necessary  for  the  operation, 
the  best  illumination  being  afforded  by  plac- 
ing the  operating  table  near  a  high  window; 
if  this  cannot  be  obtained,  an  Argand  lamp 
and  reflector  mav  be  substituted. 


Fig.  573. 


Emmet's  speculum. 


3.  Paring  the  Edges — This  may  be  done  with  either  knives  or 
scissors,  according  to  the  fancy  of  the  operator ;  it  is  convenient  to  have  a 
double-edged  knife,  curved  on  the  flat,  and  others  with  the  blades  bent  at 
an  angle  with  the  shaft  (Fig.  574).    The  sides  of  the  fistula  may  be 

Fig.  574. 


Knife  for  vesico  vaginal  fistula. 

steadied  by  means  of  suitable  forceps,  or  one  or  more  hooks  with  long 
handles,  while  the  paring  is  effected  by  transfixing  the  part  with  the  knife, 
and  cutting  first  in  one,  and  then  in  the  opposite  direction,  so  that  a  com- 
plete ring  is  denuded.  In  doing  this,  some  surgeons  cut  perpendicularly  to 
the  plane  of  the  vesico-vaginal  septum,  while  others  bevel  the  edges  by 
cutting  in  an  oblique  direction,  so  as  to  spare  the  mucous  membrane  of  the 
bladder.  Langenbeck  again,  and,  more  recently,  Collis,  of  Dublin,  have 
advised  that  the  edges  of  the  fistula  should  be  split,  so  as  to  obtain  a  broad 
raAV  surface  without  cutting  away  any  tissue  whatever.  Provided  that  a 
broad  surface  be  obtained  for  adhesion,  it  probably  makes  little  difference 
which  particular  plan  is  adopted.  Before  proceeding  to  the  next  step  of 
the  operation,  all  bleeding  should  be  checked  by  torsion,  by  pressure  with  a 
piece  of  sponge  mounted  on  a  handle  or  "sponge-holder,"  or  by  throwing 
in  a  stream  of  cold  water  with  a  syringe. 

4.  Introduction  of  the  Sutures  The  material  generally  chosen 

for  the  suture,  in  this  country,  is,  in  accordance  with  the  practice  of  Sims 
and  Bozeman,  silver  wire;  and  this  seems  to  me,  upon  the  whole,  prefer- 
able to  the  other  substances  used  for  the  purpose.  Simon,  however,  em- 
ploys a  silken,  and  Ulrich,  of  Vienna,  a  hempen  suture;  while  Wells 
considers,  and  probably  with  good  reason,  the  choice  of  material  much 
less  important  than  has  been  commonly  supposed.  Wutzer  employed  the 
harelip  pin  and  twisted  suture,  and  the  same  plan  with  various  modifica- 
tions has  been  since  adopted  by  Metzler,  of  Prague,  Mastin,  of  Mobile, 
and  Watson,  of  Edinburgh.  The  sutures,  whether  of  silk  or  metal,  may 
be  conveniently  introduced  with  short  well-curved  needles  held  by  suitable 
forceps,  or  with  needles  eyed  near  the  point,  and  mounted  in  handles 
like  the  ordinary  njevus  needle.  Sometimes  the  silk  or  wire  may  be 
threaded  upon  two  needles,  each  of  which  is  introduced  from  the  vesical 
surface  of  the  fistula ;  or  an  eyed  needle,  threaded,  may  be  passed  through 
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one  margin,  and  a  notched  needle,  unthreaded,  through  the  other — the 
loop  of  the  thread  being  then  caught  in  the  notch  and  thus  drawn  through  ; 
or,  again,  the  surgeon  may  adopt  a  plan  similar  to  that  of  Mr.  Avei-y,  in 
the  operation  for  cleft  palate  (see  page  804).    Dr.  Joseph  Bell  employs 


Fig.  575. 


Operation  for  vesico-vaginal  fistula;  sutures  in  positiou.  (Stmon.) 


steel  points  welded  to  the  wire,  so  as  to  leave  no  projecting  shoulder  and 
to  require  no  threading.  Special  needles  have  been  devised  for  this  opera- 
tion by  Druitt,  Startin,  and  others,  but  I  am  not  aware  that  they  possess 
any  superiority  over  the  simpler  implements  above  recommended.  The 
passage  of  the  needle  from  within  outwards  may  be  aided  bv  steadying 
the  part  to  be  transfixed  with  a  blunt  hook  bent  at  an  angle  to  its  shaft 
and,  when  wire  is  used,  advantage  may  be  derived  from  dravvin'i-  it  over  a 
notched  "  feeder,"  which  prevents  it  from  cutting  through  the'riiaro-in  of 
the  fistula.  When  the  edges  have  been  bevelled  or  split,  the  sutures  should 
be  passed  so  as  not  to  encroach  upon  the  vesical  mucous  membrane  but 
this  may  be  included  when  the  fistula  has  been  pared  perpendiculariy  to 
the  septum.  The  sutures  should  be  passed  about  half  an  inch  from  the  free 
margin  of  the  fistula,  and  should  be  about  a  sixth  of  an  inch  apart.  The 
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tistula  should,  if  possible,  be  closed  in  a  transverse  direction,  so  as  to  form 
a  cicatrix  at  right  angles  to  the  long  axis  of  the  vagina.  A  single  set  of 
sutures  may  be  used,  or  a  deep  and  superficial  set,  according  to  the  fancy 
of  the  operator. 

5.  Fastening  th^  Sutures — If  of  silk,  the  sutures  are  to  be  tied  in 
an  ordinary  surgeon's  "knot,  all  the  knots  being  made  on  the  same  side  of 


Fig.  576. 


Fig.  577. 


CosrhiU's  wire  suture. 


Bozenian's  button  suture. 

the  fistula;  wire  sutures  may  be  conveniently  clamped 
with  perforated  shot,  or  twisted  with  the  fingers,  or,  if 
the  fistula  be  high  up,  with  the  "  wire  twister"  devised 
by  Goghill  (Fig.  576)  ;  or  the  ends  on  either  side  may 
be  passed  through  a  metallic  plate  and  secured  with 
shot  (as  in  Sims's  earlier  operations) ;  or  Bozenian's 
ingenious  modification,  known  as  the  "button  suture," 
may  be  substituted  (Fig.  577);  or  the  surgeon  may 
employ  one  of  the  many  shields  and  splints  which  have  been  devised  by 
Simpson,  Brown,  Agnew,  and  others.  In  the  majority  of  cases,  however,' 
the  simple  interrupted  suture  will,  I  think,  be  found  more  satisfactory  than 
an}"  other.  As  a  test  of  the  accurate  closure  of  the  fistula,  an  attempt  may 
be  made  to  pass  a  probe  between  the  stitches,  and  the  bladder  may  be 
injected  with  milk  or  colored  water. 

6.  The  Catheter  It  is  by  the  large  majority  of  writers  thought 

very  important  to  introduce  a  catheter — Sims's  "sigmoid''  instrument 
(Fig.  505)  is  the  best — immediately  after  the  operation,  and  to  keep  it  in 
place  during  the  after-treatment.  Simon,  however,  has  discarded  the  cathe- 
ter altogether,  except  in  cases  of  retention,  when  he  introduces  the  instru- 
ment at  intervals  of  three  or. four  hours;  while  Wells  introduces  at  first  a 
small  vulcanite  catheter,  but  removes  it  as  soon  as  it  causes  any  irritation 
or  discomfort.  In  this  country,  the  principal  advocates  of  the  disuse  of 
the  catheter  are  Dr.  Schuppert,  of  New  Orleans,  and  Dr.  Briggs,  of  Nash- 
ville. If  the  catheter  be  used,  great  care  must  be  taken  not  to  let  it  become 
clogged  with  mucus. 

7.  Removal  of  the  Sutures — This  may  be  done  while  the  patient 
is  in  the  semi-prone  position.  Silk  sutures  should  be  withdrawn  about  the 
(ith  or  7th  day,  and  wire  sutures  from  the  8th  to  the  14th;  it  is  better  to 
retain  them  unnecessarily  than  to  remove  them  prematurely. 

The  bowels  should  be  locked  up  with  opium  for  about  two  weeks,  and 
cleanliness  insured  by  daily  syringing  of  the  vagina.  If  the  urine  be 
ammoniacal,  the  bladder  may  be  washed  out  through  a  double  catheter. 

Modifications  Required  in  Special  Cases — When  the  fistula  is 
l)laced  in  the  upper  part  of  the  vesico-vaginal  septum,  care  must  be  taken 
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not  to  implicate  the  ureters  in  the  operation.    Neglect  of  this  precau- 
tion may  lead  to  failure,  from  the  ureter  opening- 
Fig.  578.  into  the  vagina  above  the   cicatrix,  or  even  to 

death,  from  occlusion  of  the  ureter  and  consequent 
uraemia.  For  uretero-vaginal  listulte,  Parvin  turns 
the  displaced  distal  extremity  of  the  ureter  into  the 
bladder,  and  then  closes  the  vaginal  opening,  while 
Landau  recommends  that  an  attempt  should  be  made 
to  pass  a  catheter  from  the  bladder  through  the 
ureter,  the  opening  in  which  is  then  to  be  closed 
over  the  instrument;  or,  if  this  cannot  be  done,  that 
the  lower  part  of  the  ureter  should  be  slit  into  the 
bladder,  so  as  to  convert  the  case  into  one  of  ordinary 
vesico-vaginal  fistula.  In  cases  of  vesico-vtero-va- 
ginal  fistula,  the  anterior  lip  of  the  uterus,  or  possi- 
bly the  posterior  lip,  must  be  utilized  in  closing  the 
opening:  in  the  latter  case,  the  patient  is  rendered 
sterile,  and  the  menses  escape  through  the  urethra. 
Opeiation  for  vesico-  cascs  of  vesico-uteHne  fistula,  the  anterior  lip  of 

uteriue  fistula.  (Thomas.)    the  uterus  niust  be  sHt  up  Until  the  opening  is  ex- 


FiG.  579. 


Transverse  obliteration  of  the  vaj^ina.  (Si.mo.n-.) 
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posed,  when  its  edges  may  be  freshened  and  united  with  sutures.  In  cases 
of  very  great  deficiency  of  the  vesico-vaginal  septum,  the  operation  of  trans- 
verse ohHtei^ation  of  the  vagina  (Fig.  519),  as  employed  by  Simon  and 
Bozeman,  may  be  necessary:  this  consists  in  paring  the  anterior  lip  of  the 
fistula,  and  attaching  it  to  the  previously  denuded  posterior  wall  of  the 
vagina,  so  as  to  completely  close  the  orifice  of  this  canal ;  the  menses  sub- 
sequently escape  through  the  urethra,  but  the  patient  is  rendered  sterile 
and  unfitted  for  sexual  congress.  Hence,  when  applicable,  a  better  plan, 
also  suggested  by  Bozeman,  is  to  endeavor  to  lessen  the  antero-posterior 
diameter  of  the  fistula,  bv  daily  dragging  down  the  neck  of  the  uterus, 
with  forceps,  for  some  weeks  prior  to  the  operation,  which  is  then  performed 
as  in  an  ordinary  case  of  vesico-utero-vaginal  fistula.  When  the  floor  of 
the  urethra  is  completely  destroyed,  as  well  as  the  vesico-vaginal  septum, 
it  may  be  necessary  to  pare,  or  split,  and  unite  the  labia,  as  in  the  opera- 
tion of  episiorrhaphy  (p.  1062),  so  as  to  close  the  vulva,  except  at  its  ante- 
rior portion,  where  an  opening  must  be  left  for  the  escape  of  the  urine  and 
menses,  incontinence  being  prevented  by  the  adaptation  of  a  suitable  truss. 
This  operation,  which  I  have  mvself  resorted  to  with  advantage,  may  be 
supplemented,  as  suggested  by  Maunder,  by  tapping  the  vagina  through 
the  rectum  and  introducing  a  tube,  so  as  to  insure  a  free  exit  to  the  urine 
until  the  union  of  the  raw  surfaces  is  complete.^ 


CHAPTER  XLVII. 

DISEASES  OF  THE  GENERATIVE  ORGANS. 
DISEASES  OF  THE  MALE  GENITALS. 
Malformations  of  the  Penis  and  Scrotum. 

Congenital  Adhesion. — The  penis  is  sometimes  bound  down  to  the 
scrotum  by  a  web  of  skin  extending  from  the  lower  surface  of  the  organ  to 
the  raphe;  the  treatment  consists  in  dividing  the  web,  and  brmgmg- the 
edo-es  of  the  wound  together  in  a  longitudinal  direction  (as  successtully 
done  by  Bouisson),  or,  if  this  be  impracticable  on  account  of  the  shortness 
of  the  attachments,  in  carefully  dissecting  the  penis  from  its  abnormal  posi- 
tion and  raising  it  towards  the  belly,  the  gap  in  the  scrotum  bcii^g  then 
filled  with  a  flap  borrowed  from  the  groin  or  thigh,  as  suggested  by  Holmes. 

Incurvation  of  the  Penis  (with  hypospadia)  is  occasionally  met 
with  and  may  seriously  interfere  with  procreation:  the  treatment  n^^x 
consist  (1)  in  division  of  "the  contracted  tissue,  subcutaneously,_  as  practised 
by  Bouisson,  or,  a  del  ouvert,  as  preferred  by  Duplay ;  (2)  m  excismg  a 
Wedge-shaped  piece  from  the  dorsum  of  the  organ  by  t''ansverse  incisnons^ 
and  bringing  the  sides  of  the  wounds  together  so  as  to  raise  the  gl/^i^^P^m^' 
as  advised  by  Physick,  Pancoast,  and  Gross ;  (3)  in  amputating  the  head  of 

>  In  the  above  pa<res  I  have  drawn  freely  from  the  excellent  Treatise  on  the  Diseases 

>  In  the  Thomas  of  New  York,  and  from  a  valuable  paper  on  the 
riJ^^^nJh^u^Sir  T.  Spencer  Wells,  in  St.  Thomas's  Hosp.  Reports, 
N.  S.,  vol.  i.,  1870. 


1032 


DISEASES   OF  THE   GENERATIVE  ORGANS. 


the  organ,  and  enlarging-  the  hypospadie  orifice  as  suggested  b}^  Holmes, 
or  (4)  in  splicing  the  contracted  part  as  ingeniously  suggested  by  Dr. 
Gouley,  of  New  York.  Dr.  R.  F.  Weir,  also  of  New  York,  has,  in  two 
cases  in  which  this  condition  was  complicated  by  congenital  adhesion  to 
the  scrotum,  successfully  resorted  to  a  modification  of  Bouisson's  method, 
while  Dr.  E.  Bradley,  of  the  same  city,  has  operated  by  making  V-shaped 
incisions  on  the  lower  surface  of  the  organ,  which  was  then  strapped  up 
against  the  abdomen  while  cicatrization  occurred. 

Fissure  or  Cleft  of  the  Scrotum,  occurring  in  connection  with 
malformation  of  the  penis  and  complete  hypospadia,  constitutes  a  variety 
of  so-called  hermaphrodism  ;  the  cleft  scrotum  represents  the  labia  majora, 
and  the  deformed  penis  the  clitoris,  and  if  the  testes  be  retained  within  the 
abdomen  the  resemblance  to  the  female  organs  is  tolerably  complete.  These 
cases  seldom  admit  of  operative  interference,  but  the  surgeon  may  be  called 
upon  to  express  an  opinion  as  to  the  sex  of  the  child,  and  to  advise  as  to 
the  mode  in  which  it  shall  be  brought  up.  The  diagnosis  of  sex  can  usu- 
ally, but  by  no  means  always,  be  made  by  simultaneous  rectal  and  vesical 
exploration  ;  if  no  trace  of  a  uterus  be  found,  and  if  the  supposed  vagina 
open  directly  into  the  bladder,  the  probability  is  that  the  subject  belongs 
to  the  male  sex.  In  a  case  of  doubt,  it  would  probably  be  judicious,  as 
advised  by  Holmes,  to  bring  the  child  up  as  a  boy. 

Phimosis. 

Phimosis  may  be  either  congenital  or  acquired.  The  condition  consists 
in  an  elongation  of  the  prepuce,  with  contraction  of  its  orifice,  preventing 
the  foreskin  from  being  drawn  back  so  as  to  expose  the  glans  penis. 

Congenital  Phimosis — In  congenital  cases  the  contraction  is  most 
marked  in  the  inner  or  mucous  layer  of  the  prepuce,  which  adheres  more 
or  less  closely  to  the  surface  of  the  glans'  while  the  skin  of  the  i>art  is  com- 
paratively lax.  Phimosis  is  often  the  source  of  great  inconvenience,  if  not 
of  positive  disease.  In  childhood,  it  may  form  an  impediment  to  the  flow 
of  urine,  leading  to  irritation  of  the  urethra  and  bladder,  and  givino-  rise 
to  symptoms  of  vesical  calculus,  and,  sometimes,  to  reflex,  nervous  phe- 
nomena, paralysis,  etc.  By  the  straining  which  it  occasions,  it  sometimes 
l)redisposes  to  hernia.  In  adult  life  it  may  interfere  with  the  dischar"-e  of 
semen,  and  thus  render  the  patient  practically  sterile,  while,  by  preventino- 
the  retraction  of  the  prepuce,  it  causes  an  a^ccumulation  of  sme<i-ma,  pro^- 
(liicing  great  irritation  of  the  part,  and  exposing  the  patient  to" repeated 
attacks  of  balano-posthitis.  Phimosis,  moreover,  apparcntlv  renders  its 
subject  more  liable  to  the  various  forms  of  venereal  infection^  and  becomes 
a  serious  complication  when  venereal  diseases  are  acquired.  It  also,  in  the 
opinion  of  Hey,  Holmes,  and  others,  predisposes  to  the  development  of 
malignant  disease  of  the  part. 

Acquired  Phimosis  may  result  from  thickening  of  the  prepuce  fol- 
lowing gonorrhffial  or  chancroidal  inflammation,  or  may  be  dependent  upon 
the  existence  of  fissures  or  excoriations  of  the  part.  "  In  some  in.stances 

'  According  to  Bokai,  adhesion  of  the  inner  layer  of  the  prepuce  to  the  c^lans  penis 
is  a  normal  condition  during  early  infancy.  It  may  give  rise  to  many  of^the  syrnn 
toms  which  are  ordinarily  attributed  to  true  phimosis,  but  may  be  distin.ruished  bv 
the  readiness  with  which  the  foreskin  can  be  drawn  back,  showino-  that  its  orifice  is 
not  really  contracted.  ° 
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phimosis  is  complicated  with  a  condition  of  solid  oedema  of  the  prepuce, 
constitutin<?  a  state  of  hypertrophy,  which,  like  the  analogous  hypertrophy 
of  the  clitoris,  seems,  occasionally,  to  be  due  to  constitutional  syphilis. 

Treatment  of  Phimosis.— In  some  cases  it  is  sufficient  to  divide  the 
mucous  laijer  of  the  prepuce,  which  is,  as  has  been  mentioned,  the  part 
chiefly  affected  in  congenital  phimosis,  but  in  many  instances  it  will  be 
necessary  to  adopt  severer  measures,  which  may  be  classified  under  the 
heads  of  incision,  excision,  and  circumcision. 

1.  Division  of  the  Mucous  Layer  of  the  Prepuce  may  be  ac- 
complished in  several  ways  : — 

(1)  Sudden  dilatation  or  rupture  of  the  mucous  layer  maybe  efTected  by 
introducing-  the  blades  of  an  ordinary  pair  of  dressing  forceps  between  the 
prepuce  and  glans  penis,  one  on  either  side,  and  then  quickly  withdrawing 
the  instrument  with  its  blades  widely  separated  ;  the  foreskin  is  then  drawn 
back,  and  kept  retracted  for  about  forty-eight  hours.  This  plan  is  said  to 
have  originated  with  Hutton,  of  Dublin,  and  has  lately  been  highly  com- 
mended by  Cruise,  of  the  same  place,  who  has  devised  a  special  instrument 
for  the  operation.  A  three-bladed  forceps  is  employed  for  the  same  pur- 
pose by  French  surgeons. 

Erichsen  recommends,  in  cases  of  acquired  phimosis  depending  upon 
fissures  of  the  preputial  orifice,  gradual  dilatation,  effected  by  means  of  a 
two-bladed  urethral  dilator,  such  as  is  used  in  the  operation  of  litliectasy 
in  the  female. 

(2)  The  surgeon  may  employ  a  small  pair  of  scissors,  the  lower  blade  of 
which  is  probe-pointed,  introducing  this  blade  between  the  prepuce  and 
glans,  and  thrusting  the  other  or  sharp-pointed  blade  between  the  layers  of 
the  prepuce.  The  contracted  mucous  layer  can  now  be  divided  at  a  single 
stroke,  the  foreskin  being  then  retracted,  as  in  the  previous  method.  This 
mode  of  operating  appears  to  have  originated  with  Dr.  Edward  Peace,  of 
this  city,  formerly  one  of  the  surgeons  to  the  Pennsylvania  Hospital. 

(3)  Faure's  method  consists  in  forcibly  drawing  backward  the  skin  of 
the  penis,  and  dividing  the  raucous  layer  of  the  prepuce,  which  is  thus 
made  tense,  by  a  succession  of  notches  with  a  pair  of  probe-pointed  scissors. 

2.  Incision  This  may  be  done  either  at  the  upper  or  lower  surface 

of  the  penis ;  probe-pointed  scissors  may  be  used,  or  the  surgeon  may  in- 
troduce a  grooved  director,  and  upon  this  a  sharp-pointed  curved  bistoury, 
which  is  then  nuide  to  transfix  the  prepuce  and  cut  from  within  outwards, 
scissors  being  employed,  if  necessary,  to  complete  the  division  of  the 
mucous  membrane.  Another  plan  is  to  dispense  with  the  director,  guard- 
ing the  point  of  the  bistourv  with  a  small  piece  of  wax  until  it  has  reached 
the  desired  point,  when  it  is  made  to  transfix  and  cut  its  way  out  as  before. 
If  the  incision  be  made  below,  the  frtenum,  if  too  short,  may  be  at  the 
same  time  divided.  This  method  is  attended  with  the  disadvantage  of 
leaving  a  wing-like  projection  of  preputial  tissue  on  either  side  of  the  penis, 
constitliting  an  unseenilv  deformity,  and,  if,  as  often  hapi)ens,  the  prepuce 

•  subsequently  becomes  thickened  and  hypertrophied,  interfering  with  coitus. 

3.  Excision  The  prepuce  having  been  divided  with  a  bistoury  along 

the  "dorsum  of  the  penis,  as  in  the  operation  by  incision,  the  flaps_  on 
either  side  may  be  seized  with  forceps  and  cut  off  in  an  oblique  direction, 
so  as  to  make  an  oval  wound;  the  mucous  membrane  is  then  attached  to 
the  skin  with  silk  or  lead  sutures,  and  the  part  covered  with  a  cold-water 


1034 


DISEASES   OF   THE    GENERATIVE  ORGANS. 


dressing.  This  operation  gives  a  very  good  result,  and  is,  I  think,  par- 
ticularly applicable  to  those  cases  in  which  the  prepuce  is  in  a  state  of 
solid  ffidema  and  hypertrophy.  Other  plans  are  to  excise  the  fraenum, 
together  with  a  V-^l^^P^d  portion  of  the  prepuce,  as  in  the  operations  of 
Taxil  and  Jobert  (de  Lamballe),  or  to  remove  with  scissors  a  semilunar 
flap,  as  in  the  method  of  Lisfranc 

4,  Circumcision  is,  I  think,  ordinarily  the  best  mode  of  treatment. 
The  prepuce  should  be  drawn  forwards,  so  that  the-  portion  which  cor- 
responds, in  the  ordinary  condition,  to  the  line  of  the  corona  glandis  shall 
be  entirely  in  front  of  the  penis ;  a  pair  of  narrow-bladed  forceps  is  then 
applied  in  an  oblique  direction  (so  as  not  to  encroach  too  much  upon  the 
frajnum),  and  firmly  held  by  an  assistant,  while  the  surgeon  with  knife  or 
scissors  removes  the  part  of  the  prepuce  which  is  in  front;  when  the  in- 
strument is  removed,  it  will  be  found  that  more  of  the  skin  has  been  taken 
away  than  of  the  mucous  membrane,  and  it  is,  therefore,  usually  necessar}^ 
to  slit  this  along  the  dorsum  of  the  penis — when  the  corners  of  the  flaps 
thus  formed  may  be  excised,  and  the  operation  completed  by  uniting  the 
skin  and  mucous  membrane  with  silk  or  lead  sutures,  or  Avith  serre-fines. 
This  operation  is  commonly  attended  with  some  little  hemorrhage,  which, 
if  sutures  are  used,  can  be  conveniently  checked  by  transfixing  each  of  the 


Fig.  5S0. 


Circumcision.  (Erichsen.) 


bleedmg  vessels  with  one  of  the  stitches  ;  under  other  circumstances  lio-a- 
tures  may  be  required.  An  ingenious  modification  of  this  operation'' is 
that  introduced  by  Ricord,  who  has  devised  for  the  purpose  a  pair  of 
fenestrated  forceps  through  which  the  suture  threads  mav  be  introduced 
before  the  prepuce  is  cut  off ;  the  forceps  being  removed,  the  mucous  mem- 
brane ]s,  if  necessary,  slit  along  the  dorsum,  and  each  thread  divided  in 
the  middle,  so  as  to  form  a  suture  on  either  side.  Dr.  Levis  has  invented 
ingenious  forceps  to  facilitate  the  cutting  away  of  the  rtmcous  layer  with- 
out the  skin,  of  the  prepuce.  ' 
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No  operation  for  phimosis  should,  as  a  rule,  be  performed  in  any  case 
complicated  with  chancroid,  lest  the  whole  wound  should  become  inocu- 
lated. ^  In  order  to  prevent  the  occurrence  of  painful  erections  after  these 
operations,  Dr.  Otis,  of  New  York,  recommends  the  use  of  dry  cold  applied 
by  means  of  Petitgand's  method  of  mediate  irrigation  (p.  56). 


Paraphimosis. 

This  is  the  name  given  to  the  condition  in  which  the  prepuce  has  been 
drawn  up  above  the  corona  glandis  and  cannot  be  replaced.  The  glans 
soon  becomes   swollen  and  (Edematous, 

from  the  constriction  exercised  by  the  pre-  F,o.  531. 

putial  orifice,  and,  if  relief  be  not  afforded, 
ulceration  or  sloughing  may  occur.  Para- 
phimosis is  chiefly  met  with  in  boys,  but 
may  occur  at  any  age  if  the  prepuce  be 
contracted.  The  treatment  consists  in 
effecting  reduction,  Avhich  may  be  some- 
times aided  by  preliminary  scarifications, 
or  b}"  the  a])plicatiou  of  the  cold  douche  or 
of  ice.  Reduction  may  usually  be  accom- 
plished by  the  surgeon's  fingers,  combining 
traction  upon  the  prepuce  with  compres- 
sion of  the  glans,  which  should  be  well 
oiled  and  covered  with  a  small  rag,  to  pre- 
vent the  fingers  from  slipping.  The  sur- 
geon first  compresses  the  glans  firmly  for 
five  or  ten  minutes  with  the  fingers  of  the 
right  hand,  so  as  to  squeeze  the  blood  out 
of  the  part,  and  then  encircling  the  pre- 
puce with  the  left  hand,  as  shown  in  Fig.      Reduction  of  paraphin.oMS.  {PH.i,i,TPS.) 

581,  gradually  draws  the  part  into  its 

normal  place,  aiding  the  manoeuvre  by  trying  to  insert  the  right  thumb- 
nail beneath  the  edge  of  the  preputial  orifice.  Other  plans  are  to  compress 
the  glans  bv  surrounding  it  with  a  tape  or  strip  of  adhesive  plaster,  or  by 
applving  broad-bladed  forceps;  or  to  raise  the  preputial  ring  upon  a  direc- 
tor, while  the  glans  is  pushed  up  beneath  the  instrument.  If  these  means 
fail',  a  small  bistoury  must  be  introduced  flat-wise  beneath  the  edge  of  the 
preputial  orifice,  which  lies  at  the  bottom  of  the  groove  behind  the  swollen 
glans,  and  then  turned  with  its  edge  upwards  so  as  to  nick  the  constrict- 
Fng  tissues  at  one  or  more  points  of  their  circumference  ;_the  tension  being 
thus  relieved,  reduction  can  be  accomplished  without  difficulty. 


Inflammatory  Affections  of  the  Penis  and  Scrotum. - 

Diffuse  Inflammation  of  the  Areolar  Tissue  of  the  Penis 
and  Scrotum  may  result  from  ervsipelas  or  ordinary  extravasation,  or 
mav  occur  as  a  sequela  of  certain  fevers— particularly  variola  and  scarla- 
tina The  parts  become  greatlv  swollen,  constituting  the  condition  often 
spoken  of  as  inflammatory  oedema,  and  gangrene  is  apt  to  ensue,  ihe 
treatment  consists  in  making  free  incisions,  and  in  elevating  the  parts  and 
applvino-  warm  fomentations;  quinia  and  iron  may  be  given  m  pretty 
laro-e  do°ses,  while  the  strength  of  the  patient  is  kept  up  by  the  administra- 
tion of  concentrated  food  and  stimulants. 
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Gangrene  of  the  Penis  is  a  serious  affection  which  may  result  from 
either  phimosis  or  paraphimosis,  as  it  may,  likewise,  from  traujuatic  causes, 
such  as  the  introduction  of  the  organ  into  a  ring-,  the  impaction  of  a  calculus 
in  the  urethra,  wounds  of  the  cavernous  bodies,  etc.  .  Gangrene  of  this 
part  has  also  been  observed  as  the  result  of  phagedaenic  ulceration,  of 
phlebitis  of  the  dorsal  vein,  and  of  urinary  extravasation  ;  and  has  been 
seen  in  the  course  of  low  fevers.  Usually  the  prepuce  only  is  affected; 
l)ut  occasionally  the  skin  of  the  whole  penis  or  even  the  entire  organ  may 
be  implicated.  When  either  the  prepuce  or  the  glans  is  threatened  with 
gangrene,  no  time  should  be  lost  in  slitting  up  the  former,  so  as  to  relieve 
the  part  from  tension.  When  gangrene  has  actually  occurred,  little  can  be 
done  beyond  supporting  the  strength  of  the  patient,  and  facilitating  the 
separation  of  the  sloughs  as  they  become  detached.  Demarquay  speaks 
favorably  of  the  actual  cautery  as  a  means  of  preventing  the  spread  of  the 
disease.  The  affection  may  prove  directly  fatal,  through  simple  exhaus- 
tion, through  the  development  of  pysemia,  or  through  the  occurrence  of 
secondary  hemorrhage;  or  may  indirectly  cause  death,  according  to  De- 
marquay, by  the  patient  falling  into  a  state  of  marasmus,  caused  by  the 
impairment  of  the  generative  powers.  In  other  cases,  in  spite  of  the  loss 
of  considerable  portions  of  the  penis,  the  procreative  powers  of  the  patient 
have  not  been  at  all  diminished. 


Herpetic  and  Aphthous  Ulcerations  on  the  penis  are  chiefly 
interesting  on  account  of  the  probability  of  their  being  mistaken  for  chan- 
croids (see  p.  464).  The  treatment  consists  in  the  use  of  astringent  appli- 
cations, such  as  the  oxide  of  zinc  in  powder,  or  lotions  of  borax,  and  in 
attention  to  the  state  of  the  general  health. 

Thrombosis  of  the  Corpus  Cavernosum.— Prescott  Hewett  has 
described  two  cases  in  which,  in  persons  of  a  gouty  tendency,  spontaneous 
thrombosis  occurred  in  patches  in  the  cavernous  body  of  the  penis  The 
chief  interest  attaching  to  the  affection  is  its  liability  to  be  mistaken  for 
syphilis  or  cancer,  from  either  of  which,  however,  it  may  be  distinguished 
by  its  essentially  chronic  character,  and  by  the  fact  that  the  inguinal  glands 
are  not  involved.  No  treatment  is  required.  Since  the  publication  of 
Hewett's  paper,  similar  cases  have  been  described  by  Van  Buren  and 
Keyes,  and  by  Howard  Marsh.  Thrombosis  of  the  dorsal  vein  of  the  penis 
has  been  observed  by  Lucas. 

Balanitis  and  Posthitis  have  already  been  considered  (see  page  458). 

Structural  Changes  in  the  Penis  and  Scrotum. 

Hypertrophy  of  the  Prepuce  may  result  from  long-continued  irri- 
tation of  the  part,  or  may  be  due  to  a  condition  of  Elephayxtiasis  Arahuvi 
(see  pp.  502,  541)— in  which  case  the  subcutaneous  tissues  of  the  .penis  are 
commonly  affected  in  a  similar  manner,  as  may  be  also  the  scrotum.  The 
treatment  con^A^i^  in  the  excision  of  the  enlarged  prepuce  and  of  a  V-shaped 
piece  from  the  dorsum  of  the  glans  penis,  the  sides  of  the  wounds  bein<.- 
brought  together  with  stitches.  ^ 

Hypertrophy  of  the  Corpora  Cavernosa  has  been  observed  in 
one  case  recorded  l)y  J.  G.  Kerr,  of  Canton.  The  affection  does  not  appear 
to  admit  of  operative  treatment.  '  ^ 
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Hypertrophy  or  Elephantiasis  of  the  Scrotum  is  chiefly  f 
in  warm  climates.  The  disease  anatomically  resembles  what  has  been 
scribed  as  the  fihro-cellular  out- 
growth (p.  480),  and  can  onlv  be 
removed  by  excision.  When  of 
moderate  dimensions,  the  hypertro- 
phied  scrotum  can  be  removed  with 
little  risk;  but,  when,  as  not  unfre- 
quently  happens,  the  part  forms  a 
pendulous  tumor  weighing  from  40 
to  80  or  even  165  pounds  (as  in  a 
case  mentioned  by  Yan  Buren  and 
Keyes),  the  operation  becomes  one 
of  a  formidable  nature.  To  diminish 
the  loss  of  blood,  which  is  always 
considerable,  the  tumor  should  be 
elevated  above  the  rest  of  the  body 
for  some  hours  befoi-e  the  operation, 
as  advised  b}'^  Brett  and  O'Fcrrall, 
and  the  neck  of  the  tumor  may  be 
compressed  with  a  claniji,  as  recom- 
mended by  Fayrer;  with  a  running- 
noose,  as  ingeniou^^ly  suggested  by 
Dr.  Mactier;  or  with  an  Esmarch's 
tube,  as  practised  by  Partridge  and 
Cayley,  of  Calcutta.  If  a  hernia 
be  present,  this  should  be  first  fully 
reduced. 

The  operation  may  be  performed 
by  introducing  a  director  down  to 
the  penis,  which  lies  at  the  bottom 
of  a  sinus,  deeply  buried  in  the  mass, 
and  upon  the  director  a  catlin,  which 
is  made  to  transfix  the  superincumbent  tissues  and  cut  its  way  outwards. 
The  penis  is  now  carefully  dissected  out  and  held  up  towards  the  abdomen, 
when  incisions  are  made  on  each  side  so  as  to  expose  the  testes,  which  are 
similarly  dissected  out  and  turned  up  until  the  operation  is  completed. 
The  tuiiicae  vaginales,  if  diseased,  are  to  be  cut  away,  and  then  the  whole 
mass  separated  by  cutting  across  its  base  close  to  tlie  perineum.  Hemor- 
rhage is  next  to  be  suppressed,  50  or  60  ligatures  being  sometimes  required 
for  this  purpose,  and  the  wound  is  then  to  be  simply  dressed  with  oiled 
lint  and  allowed  to  heal  by  granulation.  The  testes  and  penis  quickly 
become  covered,  and  cicatrization  is  usually  completed  in  from  six  weeks 
to  two  months.  If,  in  the  case  of  a  large  tumor,  it  is  found  that  the  dis- 
section of  the  testes'would  prolong  the  operation  beyond  from  three  to  five 
minutes  Fayrer  advises  that  the  attempt  to  save  these  organs  should  be 
abandoned,  and  the  whole  mass  swept  away  as  quickly  as  possible.  Of  28 
patients  operated  on  by  Fayrer,  22  recovered  and  6  died,  one  from  shock, 
and  the  other  5  from  pyaemia.  The  same  surgeon,  from  an  analysis  of  193 
cases  finds  the  general  death-rate  of  the  operation  to  be  18  per  cent.,  but 
a  recent  writer  Dr  G.  A.  Turner,  who  practised  as  a  medical  missionary 
in  the  Samoan' Islands,  claims  to  have  operated  136  times  with  only  two 
deaths  Dr  McLeod,  on  the  other  hand,  Sir  Joseph  Fayrer's  successor, 
reports  129  cases  with  23  deaths.    Dr.  Kerr,  of  Canton,  has  modified  this 
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procedure  by  covering  in  tiic  testes  with  flaps  taken  from  the  sides  of  the 
scrotum. 

Vegetations  or  Warts  on  the  penis,  Venereal  Warts,  as  they  are  often, 
though  incorrectly,  called,  have  already  been  referred  to  (see  page  535j. 

Vascular  Tumors,  or  Angeiomata,  of  the  penis  are  occasionally 
met  with,  and  niav  be  treated  by  excision,  the  application  of  caustics,  the 
establishment  of  a'seton  (Reeves),  or  even,  as  in  a  remarkable  case  reported 
by  Parona,  by  amputation  of  the  organ.  The  same  surgeon  has  success- 
fully employed  injections  of  chloral  in  a  case  of  varix  of  the  dorsal  vein 
of  the  penis. 

Malignant  Diseases  of  the  Penis — The  penis  may  be  the  seat  of 

either  ejnfhelioma  or  scin-hus,  the 
former,  which  is  the  more  common 
affection,  ordinarily  beginning  in  the 
prepuce,  while  scirrhus  usually  ori- 
ginates in  the  body  of  the  penis,  in 
the  depression  behind  the  corona 
glandis.  Both  of  these  forms  of  dis- 
ease appear  to  be  more  common  in 
the  subjects  of  congenital  phimosis 
than  in  those  who  are  not  thus 
affected,  which  is  of  itself  a  sufficient 
reason  to  induce  the  surgeon  to  re- 
commend circumcision  in  all  cases  of 
preputial  contraction.  Epithelioma 
of  the  penis  may  possibly  be  mistaken 
for  exuberant  vegetations  or  for 
chancre.  From  the  former  it  may 
be  distinguished  by  the  indurated  and 
infiltrated  condition  of  the  parts, 
which  is  characteristic  of  the  malig- 
nant affection,  and  from  the  latter  by 
the  history  and  course  of  the  disease, 
the  comparatively  late  implication  of  the  inguinal  lymphatic  glands,  and 
the  negative  effect  of  antisyphilitic  treatment. 

Treatment. — In  the  case  of  ejnlhelioma,  if  the  nature  of  the  affection  be 
recognized  before  the  glans  has  become  involved,  it  may  be  possible  to 
remove  the  whole  mass  of  disease  by  circumcision ;  but  at  a  later  period 
amputation  of  the  penis  is  the  only  resource  which  offers  a  prospect  of 
benefit,  and  the  same  operation  is  required  when  the  growth  is  of  a  scir- 
rhous character. 


Epithelioma  of  (he  penis. 
(From  a  patieut  in  tlie  Episcopal  Hospital.) 


Amputation  of  the  Penis,  if  performed  at  an  early  period,  before 
the  lymphatic  glands  have  become  involved,  is  quite  a  successful  proceed- 
ing, and  often  gives  a  long  respite  from  the  disease,  if,  indeed,  it  does  not 
effect  a  permanent  cure.  The  operation  may  be  performed  with  either  the 
wire  loop  and  galvanic  cautery,  the  ecraseur,  or  the  knife.  The  disad- 
vantage which  attends  the  use  of  the  ecraseur,  is  that  the  contraction 
which  ensues  in  healing  is  apt  to  diminish  the  calibre  of  the  urethra,  and 
thus  lead  to  diffienlty  in  micturition  ;  to  avoid  this,  it  has  been  recommended 
to  introduce  a  flexil^le  catheter,  cut  through  this  with  the  chain  of  the  instru- 
ment, and  leave  the  remnant  in  place  during  the  process  of  cicatrization  ; 
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but  it  is  not  always  very  easy  to  sever  the  catheter  in  this  manner,  and, 
unless  g-roat  care  be  exercised,  its  end  may  escape  from  the  surgeon's  grasp 
and  slip  into  the  bladder.  Upon  the  whole,  the  operation  with  the  knife 
seems  to  be  preferable  undei-  ordinary  circumstances,  though  if  it  be  neces- 
sary to  amputate  the  org-an  very  high  up,  the  ecraseur  may  answer  a  better 
purpose.  Humphry,  Thiersch,'  Cabade,  C.  Johnston,  McGann,  Gould,  and 
Clarke  have  successfully  removed  the  entire  organ,  connecting  the  divided 
urethra  with  an  artificial  opening-  in  the  perineum. 

To  prevent  hemorrhage,  in  the  use  of  the  knife,  a  tape  may  be  tied  tightly 
around  the  root  of  the  penis,  and  an  assistant  should  grasp  the  part  with 
his  fingers  to  prevent  the  stump  from  being  retracted  beneath  the  pubis,  or, 
as  advised  by  Tyrrell,  the  penis  may  be  transfixed  with  a  large  acupressure 
pin,  behind  which  the  tape  is  applied,  the  i)in  itself  being  left  in  place  for 
several  days,  and  until  all  risk  of  bleeding  has  passed  by.  The  surgeon 
takes  the  glans,  wrapped  in  lint,  in  his  left  hand,  and  draws  the  organ  for- 
wards, so  as  to  put  its  integument  on  the  stretch ;  he  then  cuts  off  the  part 
to  be  removed  with  a  sharp  knife,  either  at  a  single  stroke,  or,  which  I  think 
better,  divides  first  the  cavernous  bodies,  and  then  allows  the  organ  to 
retract  before  severing  the  urethra,  which  is  thus  left  rather  longer  than 
the  rest  of  the  penis.  Bleeding  is  next  to  be  checked,  about  five  ligatures 
usually  being  required,  when  the  operation  should  be  completed  according 
to  Ricord's  plan,  by  splitting  the  projecting  portion  of  the  urethra  at  three 
or  four  points  and  everting  its  mucous  membrane,  which  is  then  attached 
to  the  skin  by  means  of  the  interrupted  suture.  Another  plan,  suggested 
by  Watson,  of  Edinbui'gh,  is  to  make  a  slit  in  the  integument  of  the  penis, 
and  to  pass  the  projecting  urethra  through  this  slit,  so  as  effectually  to 
prevent  the  occurrence  of  contraction  during  the  healing  process. 

Unless  the  amputation  be  done  very  near  the  root  of  the  organ,  the 
procreative  powers  of  the  individual  do  not  seem  to  be  impaired  by  the 
operation. 

Non-malignant  Tumors  of  the  penis  are  occasionally  met  with,  and 
may  be  removed  without  infringing  upon  the  in- 
tegrity of  the  rest  of  the  organ. 

Epithelioma  of  the  Scrotum  is  chiefly  ob- 
served in  chimney-sweepers,^  whence  it  has  been 
called  chimney-sweeper^ s  or  soot-cancer;  it  appears 
to  be  produced  by  the  irritation  caused  by  the  con- 
tact of  soot,  beginning  as  a  scaly  or  incrusted  wart 
which  soon  ulcerates,  and  perhaps  ultimately  involv- 
ing the  whole  scrotum,  the  testis,  and  the  inguinal 
and  pelvic  Ivraphatic  glands.  The  treatment  con- 
sists in  complete  excision  of  the  growth,  at  as  early 

a  period  as  possible.    Under  the  name  of  "  para/-   

fine  epithelioma,''  Joseph  Bell  describes  a  form  of  Eintheiioma  of  the  scrotum, 
malignant  ulceration  met  with  in  workers  in  this  (CuRLiNa ) 

article,  and  Ball,  of  Dublin,  has  reported  cases  of  .„  ^.       .  , 

epithelioma  occurring  among  persons  engaged  m  the  distillation  ot  tar. 
The  treatment  consists  in  excision. 

1  In  the  only  cases  seen  by  the  late  J.  C.  Warren,  of  Boston,  however,  the  patients 
were  not  chimney-sweepers.  . 
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Malformations  and  Malpositions  of  the  Tj:stes. 

Complete  Absence  of  one  or  both  Testes  has  occasionally  been  observed, 
but  a  more  common  condition  is  an  Arrest  in  the  Normal  Descent  of  the 
Organ,  the  gland  remaininti!-  in  the  abdominal  cavity  or  in  some  part  of  the 
inguinal  canal.  In  other  cases  a  testis  may  pass  through  the  femoral  ring-, 
may  be  found  in  the  perineum,  or,  though  lodged  in  the  scrotum,  may  be 
inverted,  so  that  the  epididymis  is  placed  in  front  of  the  body  of  the  organ. 
Retained  testes  are  liable  to  become  inflamed,  and  are  peculiai'ly  predis- 
posed to  structural  degeneration.  It  would  appear,  also,  from  the  re- 
searches of  Godard  and  Curling-,  that  a  retained  testis  either  secretes  no 
fluid,  or  that  its  secretion  is  destitute  of  spermatozoa  ;  hence  a  monorchid, 
or  person  with  one  undescended  testis,  depends  for  his  procreative  power 
upon  the  single  gland  which  has  reached  the  scrotum,  Avhile  a  cryptorchid, 
or  person  with  both  testes  retained,  though  capable  of  coition,  is  necessarily 
sterile. 

Treatment. — The  treatment  of  malpositions  of  the  testis  is  in  most  cases 
limited  to  palliative  measures.  If  the  gland  be  still  within  the  abdomen 
at  the  end  of  the  first  year  of  life.  Curling  advises  the  application  of  a  truss 
to  insure  its  permanent  retention.  When  the  testis  is  above  the  external 
ring,  it  requires  no  treatment,  unless  it  becomes  inflamed,  or  is  the  seat  of 
structural  degeneration.  When  at  or  just  outside  of  the  external  ring,  the 
gland  is  liable  to  slip  backwards  and  forwards,  and  causes  a  good  deal  of 
pain  when  pinched  in  the  inguinal  canal.  Under  such  circumstances,  a 
truss  should  be  used,  the  pad  being  applied,  if  possible,  between  the  testis 
and  ring;  if  this  cannot  be  done,  the  gland  may  be  pushed  into  the  canal 
and  held  there  with  a  truss  provided  with  a  suitable  obturator,  as  advised 
by  Curling,  or  a  truss  with  a  concave  or  ring  pad  to  receive  the  gland,  may 
be  employed,  as  recommended  by  J.  Wood.  Annaudale  has  successfully 
transplanted  a  misplaced  testis  from  the  perineum  to  the  scrotum  ;  but  a 
similar  operation  in  the  hands  of  J.  E.  Adams  terminated  fatally  from 
peritonitis.  Transplantation  of  a  testis  from  the  groin  to  the  scrotum  has 
been  successfully  resorted  to  by  J.  Wood. 

If  a  testicle  which  is  retained  in  the  inguinal  canal  becomes  inflamed, 
the  affection  may  at  first  sight  be  mistaken  for  strangulated  hernia,  but 
may  commonly  be  distinguished  in  the  way  described  at  page  863.  The 
treatment  consists  in  the  application  of  le^eches,  followed  by  ice  or  hot 
fomentations,  as  most  agreeable  to  the  patient,  with  the  internal  adminis- 
tration of  laxatives  and  saline  diaphoretics.  If  the  gland  be  subject  to 
repeated  attacks  of  inflammation,  the  question  of  excision  may  properly  be 
considered  ;  the  operation  is  usually  successful,  42  cases  collected  by  Monod 
and  Terrillon  having  given  35  recoveries  and  but  7  deaths— only  one  of 
these,  moreover,  having  been  due  to  peritonitis.  Excision  is  always  re- 
quired in  case  of  structural  degeneration  of  a  retained  testicle,  and  mav 
also  be  practised  when  the  organ  is  situated  in  the  perineum'  in  which 
position  it  is  constantly  exposed  to  injury.  ' 

Inversion  of  the  Testicle  is  chiefly  interesting  when  accompanied  with 
hydrot'ele,  the  fluid  then  being  found  behind  the  organ,  instead  of  in  front 
of  it,  as  is  usually  the  case. 

H.  Lee  has  recorded  a  curious  instance  of  Temporary  Disappearance  of 
the  Testicle,  the  organ  having  slipped  up  through  the  inguinal  rino-  which 
Avas  ddated  by  the  presence  of  a  hernia.  The  patient  was  directed  to  g-o 
without  the  truss  for  a  few  days,  when  the  missing  gland  reappeared  Dr 
Humphry  refers  to  a  case  in  which  the  organ  similarly  vanished  duvin<>-  the 
act  of  masturbation,  but  in  this  instance  the  disappearance  was  unfortu- 
nately permanent. 
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Fig.  585. 


Orchitis. 

Orchitis,  or  Inflammation  of  the  Testicle,  may  result  from  traumatic 
causes,  from  rheumatism,  from  mumps,  or  from  the  spread  of  gouorrhoeal 
or  other  inflammation  from  the  urethra.  In  the  latter  cases,  the  epididymis 
is  commonly  the  part  primarily  affected,  constitutint?  the  affection  known 
as  Epididymitis,  Hernia  Humoralis,  or  Sivelled  Testicle,  which  has  already 
been  described  at  pao-e  456.  The  symptoms  of  orchitis  are  those  of  inflam- 
mation in  general,  the  pain  being  very  intense,  and  often  radiating  up  the 
course  of  the  spermatic  cord.  There  is  usually  effusion  into  the  tunica 
vaginalis  (acute  h3'drocele),  and  there  is  often  a  great  deal  of  constitutional 
disturbance.  The  treatment  is  essentially  the  same,  no  matter  what  ma}^ 
be  the  origin  of  the  affection.  When  the  symptoms  are  very  acute,  I  know 
of  nothing  which  will  afford  such  rapid  relief  as  the  puncture  of  the  tunica 
albuginea,  in  the  way  recommended  by  Vidal  (de  Cassis)  and  H.  Smith. 
In  less  acute  cases,  it  may  be  sufficient  to  confine  the  patient  to  bed,  and  to 
keep  the  scrotum  elevated  and  covered  with  cold  lead-water  and  laudanum. 
Laxatives  and  anodyne  diaphoretics,  followed  at  a  later 
period  by  quinia,  may  be  administered  internally.  In 
chronic  cases,  in  which  the  enlargement  of  the  organ 
continues  after  the  subsidence  of  all  acute  symptoms, 
strapping  the  testicle  may  be  resorted  to  with  advan- 
tage. This  may  be  done  with  simple  adhesive  plaster, 
or  with  the  plaster  of  ammoniac  and  mercury,  if  there 
be  any  suspicion  of  a  syphilitic  taint. 

Strapping  the  Testicle. — The  scrotum  having 
been  carefully  washed  and  shaved,  the  surgeon  draws 
the  skin  of  the  affected  side  upwards,  so  that  the  part 
which  covers  the  testicle  is  tensely  stretched  over  the 
organ.  A  strip  of  plaster  is  then  applied  circularly 
above  the  gland  and  drawn  pretty  closely,  so  as  to  iso- 
late the  part  and  prevent  the  other  strips  from  slipping. 
These  are  now  applied,  in  an  imbricated  manner,  alter- 
nately in  a  longitudinal  and  transverse  direction,  until 
the  whole  organ  is  covered  in,  and  firmly  and  evenly 
compressed,  no  one  strip,  however,  being  drawn  so 
tightlv  as  to  produce  excoriation.  When  properly  ap- 
plied," the  effect  of  strapping  in  promoting  absorption, 
and  thus  reducing  the  size  of  the  part,  is  very  striking.  The  dressing 
commonly  requires  renewal  every  day  or  every  other  day,  and  upon  each 
occasion  the  scrotum  should  be  well  washed  with  Castile  soap  and  water, 
«50  as  to  keep  the  skin  in  a  healthy  condition.  Dr.  W.  B.  Hopkms,  of  this 
citv  applies  elastic  pressure  bv  means  of  strips  of  rubber  bandage  made  to 
adhere  by  "  rubber  cement."  Dr.  Hawes,  of  Colorado,  employs  a  double- 
walled  rubber  bag,  which,  after  adjustment,  is  inflated,  so  as  to  make  the 
needful  amount  of  compression. 

Abscess  and  Hernia  of  the  Testicle.— Abscess  is  an  occasional 
sequel  of  orchitis,  the  pus  being  usually  formed  in  the  tissues  of  the  scrotum 
rather  than  in  the  testicle  itself,  but  sometimes  originating  beneath  tiie 
tunica  albuginea,  in  the  proper  gland  structure.  In  the  fo/'^^er  case  the 
affection  is  of  but  little  consequence,  the  abscess  healing  without  difticuftv 
after  the  evacuation  of  its  contents;  but  when  the  testicle  itself  is  the  seat 
of  suppuration,  a  fistulous  opening  is  apt  to  remain,  through  which  a  por- 
ed 


Strappiug  the  testicle. 
(Vklpeau.) 


1042 


DISEASES   OF  THE   GENERATIVE  ORGANS. 


tion  of  the  seminiferous  tubules  may  protrude, 
in  tlie  form  of  a  vascular,  funf^oid  mass.  The 
treatment  of  this  Hernia  of  the  Testis,  as  it  is 
called,  consists  in  the  topical  use  of  stimulating 
astringents,  such  as  the  red  oxide  of  mercury, 
with  pressure — which  may  be  applied  with  ad- 
hesive strips,  or,  better,  as  recommended  by 
Syme,  by  making  elliptical  incisions  around  the 
protruding  mass  and  loosening  the  surrounding 
integument,  which  is  then  united  over  the  pro- 
trusion with  sutures — thus  making  the  skin  of 
the  part  exercise  the  requisite  compression.  If 
one  testicle  only  be  affected,  and  the  patient's 
health  begins  to  fail  under  the  long  continuance 
of  the  disease,  castration  may  occasionally  be 
justifiable. 

Neuralgia  of  the  Testis. 

The  seat  of  pain  may  be  the  epididymis,  the  body  of  the  testicle  itself, 
or  the  spermatic  cord.  The  part  is  usually  extremely  sensitive  to  the 
touch,  and  there  may  be  slight  swelling  without  any  evidence  of  positive 
disease.  The  pain  is  often  of  a  paroxysmal  character.  The  affection  is 
sometimes  associated  with  an  irritable  condition  of  the  urethra,  and  with 
the  occurrence  of  involuntary  seminal  discharges.  In  other  cases,  it  de- 
pends upon  the  existence  of  varicocele,  or  ma}^  be  sympathetically  excited 
hy  hemorrhoids.  Often,  however,  neuralgia  of  the  testicle  exists  without 
any  apparent  cause.  The  treatment  consists  in  removing  any  source  of 
irritation  that  can  be  discovered,  and,  in  cases  of  obscure  origin,  in  the 
administration  of  tonics  and  antispasmodics,  and  in  the  topical  use  of  seda- 
tives and  anodynes.  Galvanism  has  occasionally  proved  serviceable  in 
these  cases.  Castration  has  been  recommended,  and  is  often  desired  bv 
the  patient.  It  is,  however,  an  unjustifiable  operation  under  these  circum- 
stances, as  being  totally  uncalled  for  in  cases  of  local  origin,  and  only 
capable  of  affording  temporary  relief,  if  any,  in  those  of  a  constitutional 
nature.  Hammond  recommends  forcible  compression  of  the  spermatic 
cord — an  operation  somewhat  analogous  to  that  of  nerve-stretching. 

Hydrocele  and  Hematocele. 

Hydrocele  of  the  Tunica  Vaginalis,  or  simply  Hydrocele,  consists  in  a 
collection  of  serous  fluid  in  the  tunica  vaginalis.  Several  varieties  of  the 
disease  are  described  by  surgical  writers,  as  the  congenital,  the  acquired, 
and  the  encysted  hydrocele.  Inguinal  hydrocele  is  a  name  used  by  Holt- 
house  for  hydrocele  occurring  in  connection  with  an  undescended  testis. 

Congenital  Hydrocele  results  from  an  imperfect  closure  of  the  com- 
munication between  the  tunica  vaginalis  and  the  peritoneal  cavity.  This 
form  of  hydrocele  is  observed  in  infants,  and  may  be  recognized  by  the  fluid 
flowing  back  into  the  abdominal  cavity  when  the  scrotum  is  elevated  or 
compressed.  Congenital  hydrocele  usually  undergoes  a  spontaneous  cure 
by  the  closure  of  the  vaginal  process  of  peritoneum  ;  if,  as  often  happens, 
the  hydrocele  be  accompanied  with  hernia,  a  truss  should  be  worn  to 
prevent  the  descent  of  the  intestine.  Should  a  congenital  hydrocele  not 
disappear  spontaneously,  discutient  remedies,  such  as  a  lotion  containino- 


Fig.  586. 
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muriate  of  ammonium,  or  the  tincture  of  iodine  (diluted),  may  be  applied 
to  tne  scrotum,  or  acupuncture  may  be  tried,  or  the  fluid  may  be  evacuated 
witn  an  exploring  trocar  and  canula,  and  a  little  alcohol  injected  while 
compression  is  maintained  upon  the  inguinal  canal.  This  plan  which  is 
recommended  by  Richard,  is,  however,  necessarily  attended  with  some 
risk  01  peritonitis. 

Acquired  Hydrocele  may  originate  in  an  attack  of  orchitis,  which, 
as  has  been  mentioned,  is  usually  accompanied  with  effusion  into  the  tunica 
vaginalis,  but  more  commonly  begins  as  a  chronic  affection,  sometimes 
following  a  blow,  but  often  being  assignable  to  no  particular  cause.  It 
may  occur  at  any  age,  but  is  probably  most  common  in  infants,  and  in 
adults  about  the  middle  period  of  life. 

The  symptoms  are  swelling,  beginning  at  the  lower  part  of  the  scrotum, 
and  attended  with  a  sensation  of  weight  and  dragging,  but  rarely  with 
pain.  The  swelling  is  at  first  (usually)  soft,  fluctuating,  and  elastic,  but 
ultimately  becomes  tense  and  hard,  and  assumes  a  pear-like  shape  which 
is  very  characteristic.  The  size  varies  from  that  of  a  hen's  egg  to  that  of 
a  large  orange,  sometimes  even  exceeding  the  latter  measurement.  As  the 
swelling  creeps  up  the  cord  to  the  external  abdominal  ring,  it  covers  over 
and  partially  conceals  the  penis. 

The  diagnosis  can  usually  be  made  without  difficulty,  by  noting  the 
pyriform  character  of  the  tumor,  and  by  observing  that  the  swelling  of 
hydrocele  is  translucent  when  examined  by  transmitted  light.  For  this 
test  the  patient  should  be  in  a  dark  room,  and  the  surgeon  should  grasp 
the  neck  of  the  hydrocele  with  one  hand,  so  as  to  put  the  integument  on 
the  stretch,  while  the  edge  of  the  other  hand  is  applied  to  the  convexity  of 
the  swelling  so  as  to  shade  it  from  side  rays;  a  lighted  candle  or  lamp 
being  then  held  by  an  assistant  close  behind  the  tumor,  this  will  in  the 
large  majority  of  cases  be  found  translucent.  This  test  may,  however, 
occasionally  fail,  either  from  the  dark  color  of  the  contained  liquid,  or  from 
the  thickness  of  the  superincumbent  tissues;  while  on  the  other  hand  a  solid 
tumor  may  occasionally  be  translucent,  as  in  a  case  of  round-celled  sarcoma, 
recorded  by  Lucke,  and  in  one  of  hernia  (in  a  child),  mentioned  by  Howse; 
hence,  in  some  circumstances,  an  exploratory  puncture  or  incision  may  be 
required  to  reveal  the  true  nature  of  the  affection.  For  the  diagnosis  from 
hernia,  see  page  864. 

The  fluid  of  a  hydrocele  varies  in  quantity  in  different  cases,  the  amount 
being  usually  from  six  ounces  to  a  pint,  but  occasionally  reaching  to  several 
quarts;  it  is  commonly  of  a  straw  color  and  limpid,  and  is  albuminous, 
coagulating  sometimes"^  into  a  solid  mass  when  heated;  in  other  instances 
it  is  of  a  dark  brown  color,  from  the  admixture  of  blood,  and  it  then  usually 
contains  cholestearine.  It  is  occasionally  of  a  milky  or  chylous  character, 
and  contains  leucocytes  and  fatty  matter.  Sonsino  and  Bancroft  have 
found  it  to  contain  filarise.  In  some  rare  cases  it  coagulates  spontaneously. 
The  tunica  vaginalis,  or  Sac  of  the  Hydrocele,  and  its  other  coverings,  are 
usually  thinned  by  distention,  but  otherwise  normal;  in  some  cases,  how- 
ever,t"^he  sac  is  thickened— becoming  the  seat  of  a  pseudo-membranous 
formation  which  may  send  prolongations  across  the  cavity  in  the  form  of 
bands  or  septa— or  more  rarely  undergoes  calcification;  in  these  cases  the 
resulting  pressure  may  cause  atrophy  of  the  testicle,  but  in  most  instances 
this  organ  is  normal  or  slightly  enlarged.  The  position  of  the  testis,  in 
hydrocele,  is  almost  always  at  the  lower  and  posterior  part  of  the  scrotum, 
but  it  may  occasionally  be  in  front  (from  congenital  inversion  of  the  organ), 
or  its  position  may  be  altered  by  the  formation  of  adhesions  between  the 
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opposin,!^-  surfaces  of  the  tuuica  vao^inalis.  The  position  of  the  testis  should 
always  be,  if  possible,  ascertained^by  examination  with  transmitted  li,i,'-ht) 
before  resorting  to  operation.  The  two  tunicfB  vaginales  are  affected  with 
about  equal  frequency,  and  double  hydrocele  is  occasion<ally  observed;  in 
this  case  the  existence  of  a  communication  with  the  abdominal  cavity  may 
always  be  suspected.  _ 

The  treatment  of  acquired  hydrocele  may  be  either  palliative  or  radical. 
In  infants  and  young  children"  a  cure  may  often  be  eff'ected  by  the  appli- 
cation of  discutients,  or  by  acupuncture,  as  in  the  congenital  form  of  the 
affection;  and,  even  in  adults,  a  single  tapping  (which  constitutes  the 
l)alliative  mode  of  treatment)  will  occasionally  aff'ord  permanent  relief, 
though,  more  commonly,  the  eff'usion  returns  after  each  tapping,  the  hydro- 
cele re-acquiring  its  original  size  in  the  course  of  a  few  months.  Occasion- 
ally the  intervals  between  the  successive  returns  of  the  disease  become 
gradually  longer,  until,  after  repeated  tappings,  the  aff"ection  ultimately 
disappears.  ' 

Tapping  a  Hydrocele,  or  the  Palliative  Operation,  is  attended  with 
very  little  risk,  though,  in  aged  subjects,  death  may  occasionally  follow 

from  the  occurrence  of  diffuse  inflam- 
mation of  the  connective  tissue  of 
the  part.    The  surgeon,  having  de- 
termined the  position  of  the  testicle, 
grasps  the  hydrocele  with  his  left 
hand  so  as  to  make  the  skin  tense, 
and  choosing  a  point  which  is  at  the 
opposite  side  from  the  gland,  and 
free  from  subcutaneous  veins,  intro- 
duces, with  a  quick  plunging  motion, 
a  small  trocar  and  canula,  at  about 
the  junction  of  the  middle  and  lower 
thirds  of  the  scrotum.    The  instru- 
ment should  be  at  first  thrust  directly 
backwards,  but  as  soon  as  the  point 
has  entei'ed  the  sac  should  be  inclined 
in  an  upward  direction  (Fig.  587  ),  so 
as  to  avoid  wounding  the  testicle — 
an  accident  which,  though  rarely  followed  by  any  evil  result,  should,  if  pos- 
sible, be  avoided.    The  trocar  is  then  withdrawn,  when  the  fluid  escapes 
through  the  canula,  and  is  caught  in  any  convenient  receptacle.    The  opera- 
tion is  attended  with  very  little  pain,  and  the  patient  need  not  therefore  be 
etherized ;  he  may  be  placed  in  the  recumbent  position,  or,  which  I  prefer, 
if  the  hydrocele  is  not  a  very  large  one,  may  sit  on  the  edge  of  a  high  chair, 
or  stand,  leaning  against  a  table.    The  surgeon  should  examine  his  trocar 
before  using  it,  to  make  sure  that  it  has  a  good  point,  and  that  it  fits  and 
slips  easily  in  the  canula ;  from  neglect  of  this  precaution,  I  have  seen  a 
surgeon  introduce  his  instrument,  and  then  find  that  the  trocar  could  with 
great  difficulty  be  extricated  from  the  canula,  into  which  it  was  firmly 
rusted.    After  the  withdrawal  of  the  canula,  a  piece  of  sticking-plaster 
may  be  put  over  the  puncture,  but  no  further  after-treatment  is  required. 
Bradley,  of  Manchester,  recommends  that  the  part  should  be  tightly 
strapped  after  tapping,  and  believes  that  thus  re-accumulation  may  be  pre- 
vented.   The  palliative  treatment  may  be  properly  employed  if  the  patient 
cannot  spare  the  requisite  time  from  his  ordinary  avocations  to  undergo 
the  operation  for  the  radical  cure,  and  in  the  case  of  very  old  or  feeble  men 


Tapping  for  hydrocele  ;  a,  introduction  of  tro 
car;  6,  position  of  canula.  (Erichsen.) 
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who  might  illy  support  the  risk  of  the  operation.  Simple  tapping  may 
also  be  employed  once  or  twice  as  a  preliminary  to  the  radical  treatment, 
which  is  most  apt  to  succeed  when  the  disease  is  in  a  chronic  condition. 

Radical  Treatment  of  Hydrocele — Various  operations  are  per- 
formed with  a  view  of  elfecting  a  permanent  cure  of  hydrocele,  those  most 
worthy  of  mention  being  the  methods  by  injection,  by  the  formation  of  a 
seton,  by  incision,  and  by  excision  of  the  tunica  vaginalis. 

1.  Injection.— The  fluid  of  the  hydrocele  having  been  evacuated  with 
the  trocar  and  canula,  some  irritating  substance  may  be  injected  through 
the  latter,  so  as  to  excite  inflammation  in  the  tunica  vaginalis.  The 
modus  operandi  of  injections,  in  cases  of  hydrocele,  appears  to  be  in  most 
eases  the  formation  of  inflammatory  lymph";  which  glues  together  more  or 
less  completely  the  opposing  surfaces'^of  the  sac;  in  some  instances,  how- 
ever, no  adhesions  have  been  found  on  dissection,  and  the  cure  has 
appeared,  therefore,  to  be  due  to  some  intangible  change  in  the  tunica 
vaginalis  itself.  The  injection  treatment  is  very  rarely  followed  by  sup- 
puration. Various  substances^  have  been  employed  for  the  injection  of 
hydrocele,  the  best  being  the  tincture  of  iodine,  as  originally  suggested  bv 
Sir  J.  Ranald  Martin.  Some  surgeons  use  the  tincture  largely  diluted, 
allowing  the  injected  fluid  to  flow  out  again  through  the  canula  before  tl.e 
latter  is  withdrawn  ;  but  Syme's  plan,  which  I  have  always  followed,  and 
which,  when  properly  carried  out,  almost  never  fails,  is  to  inject  a  small 
quantity  of  the  pure  tincture  (15j  to  iij,  according  to  the  size  of  the  swell- 
ing), and  allow  it  to  remain  in  the  sac.  The  injection  may  be  made  with 
an  ordinary  penis  syringe ;  or,  which  is  more  convenient,  a  gum-elastic 
bag  with  a  nozzle  and  stopcock;  and  it  is  better  to  use  a  platinum  canula 
instead  of  one  made  of  silver,  as  the  latter  metal  may  be  corroded  by  con- 
tact with  the  iodine.  After  the  injection,  the  canula  should  be  cautiously 
withdrawn,  so  as  to  prevent  the  escape  of  the  fluid,  which  should  then  be 
diffused  over  the  whole  surface  of  the  sac  by  giving  the  part  a  shake.  A 
good  deal  of  pain  usually  follows  the  operation,  and  the  scrotum  commonly 
swells  to  its  original  size  in  the  course  of  a  few  days,  the  swelling  then 
gradually  subsiding  until  the  cure  is  complete.  In  this  stage  of  the  treat- 
ment, the  progress  of  the  cure  may  be  hastened  by  systematically  strap- 
ping the  part  with  adhesive  plaster.  The  patient  should  be  confined  to  bed, 
or  at  least  to  a  lounge,  for  two  or  three  days;  but  after  that  may  resume 
his  ordinary  occupations. 

2.  The  Seton. — Should  the  injection  treatment  fail  (which,  I  may  re- 
peat, Avill  very  seldom  happen  if  the  surgeon  use  the  pure  tincture  of 
iodine,  and  allow  it  to  remain  in  the  sac),  the  next  best  plan  is  to  establish 
a  seton.  This  may  conveniently  be  done  by  replacing  the  trocar  in  the 
canula,  after  evacuating  the  contents  of  the  sac,  and  then  making  a  counter- 
puncture  from  within  outwards;  the  trocar  is  now  withdrawn,  and  an 
eyed-probe,  carrying  two  or  three  strands  of  silk,  passed  through  the 
canula,  which  is  finally  removed,  leaving  the  threads  in  place.  The  ends 
are  then  looselv  knotted  and  the  patient  sent  to  bed.  The  threads  may, 
in  most  instances,  be  removed  the  next  day,  or  the  day  after  ;  but  occa- 
sionally must  be  left  a  week  or  even  longer,  to  produce  the  required 
amount  of  inflammation.  Furneaux  Jordan  recommends  that,  to  increase 
the  irritation,  the  threads  should  be  moistened  with  iodine  liniment.  The 

1  Amoiio-  those  most  highly  recommended  of  Late  years  may  be  mentioned  carbolic 
acid,  as  used  by  Levis  and  Weir  ;  ergot,  as  suggested  by  Walker ;  chloral  hydrate, 
as  advised  by  Cattaneo,  of  Pavia  ;  and  powdered  iodoform,  as  employed  by  J. 
Hayes,  of  Dublin. 
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use  of  wire  was  recommended  by  Simpson,  with  the  expectation  that  it 
would  be  less  apt  to  excite  troublesome  supi)uration  than  the  seton  made 
with  silk.  The  experience  of  surgeons  generally  has,  however,  shown 
that  such  is  not  the  case,  while  it  has  been  found  that  the  wire  seton  is  by 
no  means  a  certain  remedy. 

3.  Incision. — This  consists  in  laying  open  the  sac  and  stuffing  the  wound 
with  lint,  so  as  to  induce  suppuration.  Though  an  efficient  mode  of  treat- 
ment, this  is  in  most  cases  unnecessarily  severe,  and  is  not  entirely  free 
from  risk.  It  is  particularly  adapted  to  cases  in  which  the  thickness  of  the 
sac  prevents  the  diagnosis  from  being  made  by  the  examination  with  trans- 
mitted light ;  if  such  a  case  be  really  one  of  hydrocele,  the  incision  will 
suffice  for  its  cure,  while,  if  it  turn  out  to  be  one  of  solid  tumor,  the  wound 
can  be  utilized  for  the  operation  of  castration. 

4.  Excision. — This  consists  in  laying  open  the  sae,  and  carefully  dis- 
secting out  the  tunica  vaginalis.  If  the  operation  succeeds,  the  cure  is 
necessarily  permanent ;  but  the  procedure  is  a  dangerous  one,  and  should 
be  kept  as  a  last  resort  for  cases  that  resist  all  other  modes  of  treatment. 

Encysted  Hydrocele  [Spermatocele). — In  this  affection  the  fluid  is 
not  contained,  properly  speaking,  in  the  tunica  vaginalis,  but  in  an  inde- 
pendent cyst  projecting  from  the  surface  of  the  testicle,  or  more  commonly 
from  the  epididymis.  In  the  latter  case,  the  fluid  of  the  cyst  difi'ers  from 
that  of  an  ordinary  hydrocele  in  being  watery  or  milky,  and  in  containing 
spermatozoa;  and  the  name  spermatocele  is  therefore  properly  applied  to 
these,  which  belong  to  the  class  of  seminal  cysts  (see  page  491).  Those 
comparatively  rare  specimens  of  encysted  hydrocele,  however,  in  Avhich 
the  cyst  projects  from  the  body  of  the  testis,  cannot  be  so  classed,  as  they 
do  not  appear  to  contain  spermatozoa — their  fluid  being  of  a  serous  charac- 
ter like  that  of  the  common  hydrocele.  This  variety,  as  pointed  out  by 
Osboi-n,  appears  to  originate  in  dilatation  of  the  so-called  "  hydatid  of 
Morgagni,"  a  remnant  of  the  Miillerian  duct  of  foetal  life.  The  diagnosis 
of  the  encysted  from  the  other  forms  of  hydrocele,  can  usually  be  made  by 
observing  the  position  of  the  testis  in  relation  to  the  sac,  which,  in  the 
encysted  variety  of  the  disease,  commonly  projects  from  the  surface  of,  but 
does  not  surround,  the  gland.  The  treatment  is  the  same  as  for  the  ordi- 
nary acquired  hydrocele. 

Fibrous  or  Fibro-cartilaginous  bodies  are  sometimes  found  in  the  sac  of 
a  hydrocele ;  they  resemble  in  structure  the  rice-like  bodies  found  in  syno- 
vial bursse,  and,  if  recognized  during  life,  may  be  removed  by  a  simple 
incision. 

Hydrocele  of  the  Spermatic  Cord — Three  varieties  are  described 
by  systematic  writers,  viz.,  (1)  the  simple  hydrocele  of  the  cord,  which 
consists  in  accumulation  of  serous  fluid  in  the^  cavity  which  often  persists 
in  the  funicular  portion  of  the  vaginal  process  of  the  peritoneum  ;  (2)  the 
encysted  hydrocele  of  the  cord,  in  which  the  fluid  is  contained  in' an  inde- 
pendent cyst  developed  in  this  situation  ;  and  (3)  the  diffused  hydrocele  of 
the  cord,  a  rare  a9"ection,  referred  to  by  Pott  and  Scarpa,  which  appears  to 
consist  in  an  (edematous  infiltration  of  the  areolar  tissue  of  the  part.  For 
the  diagnosis  of  hydrocele  of  the  cord  from  hernia,  see  page  8fi3.  The 
treatment  of  the  simple  and  encysted  varieties,  consists  in  tappino-,  fol- 
lowed, if  necessary,  by  the  injection  of  iodine,  or  the  formation  of  a  seton 

For  the  diffused  hydrocele — if  any  treatment  were  required  the  externai 

use  of  iodine  or  other  sorbefacients  might  be  resorted  to. 
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Hydrocele  of  the  Seminal  Vesicle  is  the  name  applied  by  N.  R. 
femith  to  a  cyst  developed  in  connection  with  the  organ  referred  to;  it  is  a 
rare  aftection  and  may  be  mistaken  for  a  distended  bladder,  but  the  diag- 
nosis can  be  readily  made  by  the  use  of  a  catheter  and  by  the  introduc- 
tion of  a  finger  into  the  rectum.  The  treatment  consists  in  evacuating  the 
contents  of  the  cyst  by  tapping  through  the  rectum,  as  in  cases  of  urinary 
retention.    (See  page  993.) 

Hasmatoeele.— Of  this  there  are  three  varieties,  viz.,  (1)  hsematocele 
of  the  tunica  caginalis,  consisting  in  an  effusion  of  blood  into  this  sac, 
and  often  supervening  upon  an  ordinary  hydrocele ;  (2)  encysted  hsemato- 
cele, in  which  the  blood  is  effused  into  the  sac  of  an  encysted  hydrocele; 
and  (3)  hsematocele  of  the  cord,  in  which  the  effusion  occupies  a  position 
corresponding  to  that  of  a  hydrocele  of  this  part.  Ha^matocele  may  result 
from  traumatic  causes — such  as  a  blow  or  scpieeze,  or  possibly  the  Wound 
of  a  small  vessel  inflicted  in  the  operation  for  hydrocele — or  may  originate 
spontaneously  from  the  rupture  of  a  spermatic  vein.  In  the  spontaneous 
cases,  which  are  comparatively  rare,  the  hematocele  sometimes  attains  a 
very  large  size,  and  the  affection  is,  under  these  circumstances,  attended 
with  considerable  danger.  The  blood  of  a  hjBmatocele  is  at  first  of  course 
fluid,  and  may  continue  in  this  state  for  many  years;  in  other  cases,  it 
undergoes  partial  coagulation,  the  clots  sometimes  assuming  a  laminated 
arrangement  like  that  seen  in  the  sac  of  an  aneurism ;  or  the  blood  cor- 
puscles may  become  disintegrated,  when  the  fluid  of  the  hsematocele  has  a 
dark  and  grumous  appearance,  and  often  contains  cholestearine  ;  if  decom- 
position of  the  blood  occurs,  suppuration  of  the  sac  may  ensue,  and  perhaps 
lead  to  fatal  consequences. 

The  symptoms  are  much  the  same  as  those  of  hydrocele,  except  that  the 
part  is  not  translucent  when  examined  by  transmitted  light.  The  diag- 
7iosis,  in  the  early  stages  of  the  affection,  can  commonly  be  made  by  ob- 
serving that  the  swelling  occurs  rapidly,  and  usually  after  a  blow — and 
yet  is  obviously  not  due  to  orchitis — while  the  absence  of  trans! ucency, 
and  the  existence  of  ecchymosis,  serve  to  distinguish  the  affection  from 
hydrocele.  When  haematocele  has  passed  into  a  chronic  condition,  the  diag- 
nosis is  more  difficult,  and  in  many  cases  the  disease  has  been  mistaken  for 
cancer,  and  vice  versa.  Humphry  points  out  that  the  cancerous  testis 
steadily  increases  in  size,  while  the  growth  of  a  htematocele  is  irregular, 
and  the  swelling  sometimes  even  undergoes  diminution.  The  diagnosis 
from  hernia  has  already  been  considered  at  page  864. 

Treatment. — In  many  cases  hfematocele  undergoes  a  spontaneous  cure; 
the  hemorrhage  ceases,  and  absorption  then  gradually  occurs,  as  in  the 
case  of  blood  eff'used  in  other  parts  of  the  body.  Hence,  in  the  early  stages 
of  the  aff"ection,  the  treatment  should  be  merely  palliative,  consisting  in  the 
enforcement  of  rest,  with  elevation  of  the  scrotum,  the  application  of  cold, 
etc.  After  a  few  davs,  the  patient  may  go  about  with  a  suspensory  band- 
age. If,  however,  the  hajmatocele  be"  in  a  chronic  state,  tapping  may  be 
resorted' to,  and  will  occasionally  effect  a  cure;  should  the  sac  refill,  its 
contents  will  probablv  be  thinner  and  more  serous  than  at  first,  and  the 
case  will  thus  gradually  become  assimilated  to  one  of  hydrocele,  when  it 
may  be  treated'with  iodine  injections.  If  the  ha;matocele  contain  a  large 
proportion  of  coagulum,  it  will  probably  be  necessary  to  lay  the  sac  open 
and  allow-  it  to  heal  by  granulation,  this  should  not,  however,  be  done 
during  the  early  stages  of  the  aff"cction,  particularly  in  a  case  of  the  spon- 
taneous variety,  lest  dangerous  or  even  fatal  hemorrhage  should  take  place 
from  the  ruptured  vein,  which  is  sometimes  very  much  enlarged.  Before 
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either  puncturing  or  incising  a  haematocele,  the  sui'geon  should,  if  possible, 
determine  the  position  of  the  testis;  this  cannot  be  ascertained,  as  in  the 
case  of  hydrocele,  by  examination  with  transmitted  light,  but  much  infor- 
mation may  often  be  gained  by  tracing  down  the  cord,  and  by  noting  the 
sensations  of  the  patient,  who  usually  experiences  a  characteristic,  sicken- 
ing pain  when  pressure  is  made  on  the  testicle. 


Varicocele. 

Varicocele,  or  Cirsocele  {varicose  enlargement  of  the  veins  of  the  sper- 
matic cord)  is  a  very  common  affection,  existing,  according  to  Humphry, 
in  about  ten  per  cent,  of  all  male  adults.  The  causes  of  varicocele  are 
those  of  varix  in  general ;  the  anatomical  peculiarities  of  the  spermatic 
veins  render  them  particularly  susceptible  to  the  affection,  Avhich  is  chiefly 
seen  in  those  of  lax  and  feeble  habit,  and  is  often  hereditary.  Varicocele 
is  much  more  frequently  seen  on  the  left  side  than  on  the  right:  this  appears 
to  be  due  to  a  combination  of  causes,  such  as  the  position  of  the  left  testicle, 
which  is  usually  more  dependent  than  the  right;  the  obstacle  to  the  return 
of  blood  which  exists  on  the  left  side,  from  the  left  spermatic  vein  joining 
the  renal  vein  at  a  right  angle,  instead  of  opening  directly  into  the  vena 
cava,  as  is  done  by  the  right  spermatic  vein  ;  the  comparative  deficiency  of 
valves  in  the  left  spermatic  vein  as  compared  with  the  right  (first  pointed 
out  by  Dr.  J.  H.  Brinton,  of  this  city);  and  the  exposure  of  the  left  sper- 
matic vein  to  pressure,  from  accumulations  of  fecal  matter  in  the  sigmoid 
flexure  of  the  colon. 


Symptoms — Varicocele  forms  a  pyramidal  swelling  in  the  scrotum, 
.with  its  base  downwards,  and  its  apex  extending  upwards  towards  the 
inguinal  canal.  The  swelling  has  a  peculiar  knotted  and  convoluted  feel, 
and  the  sensation  conveyed  to  the  hand  is  often  compared  to  that  M^hich 
would  be  given  by  a  bunch  of  earthworms.  The  tumor  increases  when 
the  patient  stands  or  walks,  and  almost  if  not  quite  disappears  when  he 
lies  down.  It  is  sometimes,  but  by  no  means  always,  attended  with  a 
feeling  of  weight,  and  even  pain,  which  is  increased  by  exercise,  and  is  apt 
to  be  worse  in  summer,  when  the  scrotum  is  more  relaxed  and  pendulous 
than  at  other  seasons.  Varicocele  sometimes  attains  a  considerable  size, 
filling  the  scrotum  and  enveloping  the  testicle,  which  may  undergo  diminu- 
tion in  bulk  from  the  pressure  of  the  overlying  veins.  Rupture  of  a  vari- 
cocele may  occur  from  a  blow  or  other  injury,  causing  great  effusion  of 
blood;  Erichsen  mentions  a  case  of  this  kind  in  which,  the  tumor  having 
been  opened,  the  patient  died  from  venous  hemorrhage.  * 

The  diagnosis  of  varicocele  from  hernia  (the  only  affection  with  which 
it  is  likely  to  be  confounded)  has  been  considered  at"^page  8G4. 

Treatment — In  the  large  majority  of  cases,  no  treatment  whatever  is 
required:  the  patient  may  wear  an  elastic  suspensory  bandage,  to  support 
the  part  and  relieve  the  feeling  of  weight  which  sometimes  accompanies 
the  affection,  but  even  this  apparatus  is  in  many  instances  voluntarily 
thrown  aside.  To  lessen  the  capacity  of  the  scrotum,  its  lower  part  maV 
be  drawn  through  a  soft  metallic  ring  covered  Avith  leather,  or  one  of  vul- 
canized India-rubber;  this  plan,  which  was  suggested  by  Wormald,  would 
certainly  be  attended  with  less  risk  than  that  by  which  it  appears  to  have 
been  suggested,  viz.,  excision  of  the  lower  portion  of  the  scrotum,  as  recom- 
mended by  Cooper  and  Briggs,  and  more  recently  by  M.  H.  Henry  of 
New  York,  and  Andrews,  of  Chicago,  who  have  devised  ingenious  clamps 
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for  the  prevention  of  hemorrhage  during  the  operation,  an  object  sought 
to  be  attained  by  Hutchison,  of  Brooldyn,  by  first  transfixing  the  scrotum 
half  a  dozen  times  with  a  large  acupressure  needle.  The  hxipodermic  injec- 
tion of  ergotine  is  recommended  by  two  Italian  surgeons,  Drs.  Berta'relli 
and  Cittaglia,  and  is  certainly  worthy  of  further  trial.  Hypodermic  injec- 
tions of  alcohol  are  employed  by  Dukhnovsky,  a  Russian  surgeon.  But 
the  best  palliative  remedy  for  varicocele  is,  I  think,  the  application  of  a 
light  truss,  as  recommended  by  Curling  and  Ravoth,  so  as  to  break  the 
column  of  blood  in  the  spermatic  veins  (without  compressing  the  artery), 
and  thus  remove  the  pressnre  from  the  dilated  vessels. 

Radical  Cure  of  Varicocele — In  a  few  cases,  more  energetic 
measures  may  be  required  ;  a  great  many  operations  besides  that  of  Cooper, 
above  referred  to,  have  been  proposed  for  the  radical  cure  of  varicocele,  the 
best,  probably,  being  those  of  Ricord,  Yidal  (de  Cassis),  H.  Lee,  J.  Wood, 
and  Annandale. 

(1)  BicorcVs  il/e^/iO(Z  consists  in  introducing  subcutaneously,  in  opposite 
directions  but  through  the  same  apertures,  two  double  ligatures,  one  be- 
neath the  spermatic  veins  (isolated  from  the  vas  deferens),  and  the  other 
above  them,  so  that  there  shall  be  a  loop  and  two  ends  of  ligature  on  each 
side ;  the  ends  are  then  threaded  through  the  corresponding  loops,  and 
attached  to  a  light  yoke  provided  with  a  screw,  by  daily  turning  which 
they  are  constantly  drawn  tight — thus  effectually  strangulating  and  ulti- 
mately cutting  through  the  veins,  from  which  the  ligatui-es  drop  in  the 
course  of  the  second  or  third  week. 

(2)  VidaTs  Operation  consists  in  passing  a  steel  pin,  perforated  at  both 
ends,  below  the  veins  and  between  them  and  the  vas  deferens,  and  through 
the  same  apertures  a  silver  wire  above  the  veins,  and  between  them  and 
the  skin ;  the  wire  is  threaded  through  the  perforations  at  each  end  of  the 
pin,  which  is  then  rotated  in  such  a  way  as  to  tvvist  the  wire  and  roll  up 
and  firmlv  compress  the  veins.  The  wire  is  twisted  more  and  more  tightly 
each  day  until  the  veins  are  cut  through  (usually  at  the  beginning  of  the 
second  week),  when  the  pin  and  wire  are  easily  withdrawn  together. 
Bradlev  has  simplified  this  method  by  passing  a  long  pin  above  and  then 
below  the  veins,  thus  compressing  them  as  in  the  "  Aberdeen"  method  of 
acupressure. 

(3)  Lee's  3Iethod  consists  in  passing  two  needles  beneath  the  veins,  and 
between  them  and  the  vas  deferens,  about  an  inch  apart— pressure  being 
then  made  by  means  of  elastic  bands  passed  over  the  extremities  of  the 
needles.  The  veins  which  are  thus  acupressed  at  two  points,  are  next 
divided  subcutaneously  between  the  needles,  which  may  be  removed  on  the 
third  or  fourth  dav  after  the  operation.  Should  the  division  of  the  veins 
be  followed  bv  bleeding,  which  may  happen  from  some  vessel  being  cut 
that  was  not  included  bv  the  needles,  the  hemorrhage  can  be  readily  arrested 
bv  the  introduction  of" a  third  needle— fee^ou'  the  point  of  division  if  the 
bieedino-  be  venous,  and  above,  if  it  be  of  an  arterial  character.  I  have 
varied  "this  operation  by  acupressing  the  veins  between  harelip  pms  and 
loops  of  silver  wire  passed  subcutaneously.  Another  method,  recommended 
by  the  same  surgeon,  consists  in  cutting  away  a  portion  of  the  scrotum 
compressing,  dividing,  and  searing  with  a  hot  iron  the  afiFected  veins,  and 
finally  closing  the  wound  with  a  carbolized  suture.  Bogue,  of  Chicago, 
cuts  into  the  scrotum  antiseptically,  and  ties  each  vein  separately  with  a 

Wood's  Method  (Fig.  588)  is  an  ingenious  modification  of  Ricord's, 
in  which  the  veins  are  surrounded  subcutaneously  with  a  metallic  ligature; 
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the  ends  of  the  ligature  pass  through  and  are  secured  to  a  light  spring,  by 
the  action  of  which  the  wire  is  constantly  drawn  tight.    Somewhat  similar 


Fig.  588. 


Wood's  instrument  for  varicocele. 


methods  are  practised  by  Barwell,  by  Koyes  Bell  (Fig.  589),  and  by  Weir, 
of  New  York.  Gould  surrounds  the  veins  with  a  platinum  wire,  and 
divides  them  with  the  galvanic  cautery. 


Fig.  589. 


Koyes  Bell's  instrument  for  varicocele. 


(5)  Annandale^s  3Iethod  consists  in  excising  a  portion  of  the  enlarged 
vein,  as  practised  by  Marshall  and  Steele  in  cases  of  varix  of  the  extremi- 
ties ;  hemorrhage  may  be  arrested  by  acupressure  as  in  Lee's  operation. 
This  mode  of  treatment  has  also  been  successfully  employed  by  Mr.  Howse 
and  Mr.  Banks.  Rigaud  simply  exposes  the  vein  without  removing  an\'' 
portion  of  it. 

These  operations  (of  which  that  by  Lee's  first  method  seems  to  me  upon 
the  whole  the  best)  are  all  attended  with  some  risk,  and  can  only  be  justi- 
fiable in  exceptional  cases. 

Sarcocele  and  Tumors  of  the  Testis. 

Sarcocele  is  a  general  term,  commonly  but  rather  unfortunately  applied 
to  all  solid  enlargements  of  the  testicle.  Surgeons  speak  of  several  varie- 
ties of  sarcocele,  as  the  simple,  the  tuberculous  or  scrofulous,  the  syphilitic, 
the  cystic,  and  the  malignant. 


TUBERCULOUS  SARCOCELE. 
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Simple  Sarcoeele  is  the  chronic  enlarf,^ement  of  the  testis  which  re- 
sults froni  infiaiuniation  of  the  organ.  The  affected  gland  is  moderately 
increased  in  size,  smooth  and  rather  hard  to  the  touch,  though  occasionally 
semi-fluctuating-  in  parts,  and  somewhat  painful  and  tender  ;  the  cord  also 
is,  in  most  cases,  thickened,  and  indurated.  When  cut  into,  the  testis  is 
found  to  be  infiltrated  with  lymph  in  various  stages  of  organization  or  fatty 
deg-eneration,  the  latter  condition  giving-  the  appearance  of  yellowish  spots 
which  are  often  mistaken  for  tubercle.  Suppuration  occurs  in  some  cases, 
and  may  be  followed  by  hernia  of  the  testis.  Simple  or  inflammatory  sar- 
coeele is  often  accompanied  with  eft'usion  into  the  tunica  vaginalis,  consti- 
tuting- Hydrosarcocele.  The  treatment  consists  in  strapping  the  testicle, 
with  the  occasional  application  of  a  few  leeches,  and  attention  to  the  state 
of  the  general  health  ;  hernia  of  the  testis  is  to  be  treated  as  described  at 
page  1042. 

Tuberculous  Sarcoeele — A  deposit  of  true  tubercle  in  the  testis  is, 
I  believe,  a  less  common  affection  than  is  ordinarily  supposed,  many  of  the 
cases  which  are  called  tuberculous  sarcoeele  being  really  instances  of  simple 
enlargement  from  chronic  inflammation,  occurring-  in  persons  of  scrofu- 
lous diathesis.  True  tubercle  in  the  testis,  according  to  Carswell,  Curling, 
and  Salleron,  is  first  developed  as  an  intra-tubular  aftection,  but,  according 
to  Rindfleisch,  Yirchow,  and  other  modern  pathologists,  originates  prima- 
rily in  the  interstitial  areolar  tissue. 

Causes. — The  causes  of  tuberculous  sarcoeele  are  involved  in  some  ob- 
scurity. It  is  ordinarily  said  to  follow  gonorrhoea  or  sexual  excess,  or  to 
be  due  to  some  traumatic  injury  of  the  part;  but,  according  to  Salleron 
(who  has  published  an  elaborate  memoir  on  the  subject,  based  upon  an 
analysis  of  51  cases),  the  true  tuberculous  sarcoeele  never  follows  these 
affections,  Avhich  are  common  causes  of  the  simple  sarcoeele,  except  as  a 
coincidence.  His  theory  is  that  tubercle  is  deposited  in  the  testis  in  infancy, 
as  a  manifestation  of  the  tuberculous  diathesis,  but  that  the  affection  is  not 
called  into  activity  until  after  the  period  of  puberty,  when  the  generative 
organs  become  subject  to  functional  excitement. 

Symptoms. — Tuberculous  sarcoeele  commonly  begins  in  the  epididymis, 
but  ultimately  involves  the  whole  testis,  forming  a  large,  nodulated,  and 
usually  indolent  mass.  In  some  cases,  however,  the  enlargement  is  uniform, 
smooth,  and  semi-elastic.  In  the  nodulated  variety  of  the  disease,  one  or 
more  of  the  nodules  gradually  inflame  and  become  adherent  to  the  skin, 
abscesses  forming,  and  perhaps  leading  to  the  occurrence  of  fungous  pro- 
trusions, or  hernise  of  the  testis,  and  the  greater  part  of  the  gland  thus 
being,  in  some  instances,  gradually  extruded  from  the  scrotum.  Both  testi- 
cles are  usually  .successively  involved. 

The  vasa  deferentia,  vesiculae  seminales,  and  prostate,  are  often  similarly 
afTected,  and  the  patient  may  present  evidences  of  phthisis,  or  of  scrofulous 
di.sease  of  the  lymphatic  glands  or  other  organs.  The  aff'ection  may  be 
complicated  with  hydrocele. 

Treatment.  The  treatment  consists  in  attention  to  the  state  of  the 

neneral  health,  in  regulation  of  the  diet,  and  in  the  administration  of  cod- 
liver  oil,  iron,  iodine,  etc.  The  patient  should  live  as  much  as  possible  in 
the  open  air.'  The  part  should  be  supported  in  a  well-fitting  suspensory 
bandage,  and  advantage  mav  be  derived  from  the  occasional  application  of 
iodine^  or  of  local  sedatives  if  there  be  much  cutaneous  inflammation. 
Humphry  recommends  that,  in  very  bad  cases,  the  sinuses  should  be  laid 
open  the  scrofulous  matter  turned  out,  and  the  parts  stimulated  to  healthy 
action  by  the  application  of  nitrate  of  silver.    Verneuil  recommends  the 
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actual  cautery.  Castration  can  be  justifiable  only  when  the  jjeneral  health 
is  evndently  suffering-  from  the  drain  caused  by  the  local  affection. 

Syphilitic  Sarcocele,  in  both  of  its  varieties,  has  already  been  de- 
scribed (p.  481).  The  treatment 
is  that  of  syphilis  in  general — 
mercury  being  particularly  appli- 
cable in  the  early  or  "intersti- 
tial," and  iodide  of  potassium  in 
the  late  or  "gummy,"  form  of 
the  disease. 

Cystic  Sarcocele  This, 

which  was  called  by  Sir  Astley 
Cooper  the  "  Hydated  Testis," 
belongs  to  the  fibro-cyatic  va- 
riety of  tumor  (see  p.  505). 
The  cysts  themselves  originate, 
as  shown  by  Curling,  in  dilata- 
tions of  the  tubes  of  the  rete 
testis,  and  may  be  classified  ac- 
cording to  the  nature  of  their 
contents,  as  serous,  sanguineous, 
or  cutaneous  proliferous  cysts. 
The  cystic  sarcocele  is  often  associated  with  cartilaginous  growths,  and 
sometimes  with  sarcoma  or  cancer. 

Diagnosis. — Cystic  sarcocele  very  seldom  occurs  in  persons  under  twenty 
years  of  age,  though  F.  H.  Gross  has  met  with  it  in  an  infant;  it  may 
commonly  be  distinguished  from  hydrocele  (the  affection  with  which  it  is 
most  likely  to  be  confounded)  by  observing  its  shape,  which  is  globular 
rather  than  pyriform,  and  its  want  of  translucency  when  examined  with 
transmitted  light.  From  malignant  sarcocele  it  may  be  distinguished  by 
its  slower  growth,  and  the  absence  of  glandular  implication  and  of  cachexia. 
In  some  instances,  however,  the  diagnosis  can  only  be  made  by  puncturing 
the  growth  with  a  trocar  and  canula — when,  if  the  case  be  one  of  cystic 
sarcocele,  a  few  drops  of  serous  fluid  will  probably  be  evacuated  by  each 
puncture,  from  the  successive  opening  of  difierent  cysts — or  even  bv  micro- 
scopical examination  after  removal. 

Treatment. — This  consists  in  castration,  which  may  be  performed  as 
soon  as  the  nature  of  the  case  has  been  ascertained. 

Congenital  Dermoid  Cyst — Another  form  of  cystic  disease  of  the 
testicle  is  the  congenital  dermoid  cyst,  which  usually  contains  bone  teeth 
or  hair,  and  is  believed  by  many  writers  to  be  an  example  of  the  malfor- 
mation known  as  "foetal  inclusion."  Cases  of  this  affection,  which  is  one 
of  great  rarity,  have  been  recorded  by  several  surgeons,  among  others 
by  the  late  Prof.  Van  Buren.  In  the  case  observed  by  this  distinguished 
surgeon,  the  patient,  a  child  2^  years  old,  had  been  treated  (for  what  was 
supposed  to  be  a  hydrocele)  by  the  establishment  of  a  seton,  which  led  to 
much  suppuration  and  the  protrusion  of  a  large  fungous  mass.  The  treatment 
consists  in  castration,  unless,  as  occasionally  happens,  the  growth  be  entirely 
external  to  the  testicle,  when  excision  of  the  tumor  alone  would  be  sufficient 

Other  Non-malignant  Growths  are  occasionally  found  in  the  tes- 
ticle, as  the  Jibi'ous,  fibro-cellular,  cartilaginous,  etc.    The  diagnosis  from 


Fig.  590. 


Cystic  sarcocele.  (Bsyant.) 
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the  simple  and  syphilitic  forms  of  sarcocele,  with  which  alone  they  are  apt 
to  be  confounded,  can  be  made  by  watching--  the  effect  of  remedies,  which, 
in  the  case  of  tumor,  would  of  course  be  negative.  The  treatment  consists 
in  castration.  Fatty  tumors  have  been  observed  in  the  spermatic  cord, 
from  which  situation  they  may  be  removed  by  excision. 

Malignant  Sarcocele,  if  carcinomatous,  is  almost  always  of  the 
encephaloid  variety,  though  both  scirrhous  and  melanotic  growths  have 
been  occasionally  met  with  in  this  organ.  Very  many  tumors  of  the  testis, 
however,  which  would  formerly  have  been  classed  under  the  head  of  ence- 
phaloid cancer,  are  by  modern  pathologists  described  as  sarcomata. 
Another  variety  of  malignant  growth  met  with  in  the  testis  is  the  lym- 
phadenoma,  which  has  been  particularly  studied  by  Malassez,  Monod,  and 
Terrillon.  It  usually  affects  both  testes,  simultaneously  or  successively; 
In  malignant  sarcocele,  the  body  of  the  testis  is  usually  first  involved,  and 
the  organ,  when  cut  into,  exhibits  masses  of  a  medullary  character,  in 
various  stages  of  growth  or  degeneration,  often  mingled  with  cysts  or 
cartilaginous  nodules.  The  affection  may  occur  at  any  age,  but  is  most 
common  in  youth  and  early  adult  life. 

The  symptoms  are  the  presence  of  a  rapidly  growing  solid  tumor — its 
growth  is  much  more  rapid  than  that  of  any  other  form  of  sarcocele — the 
mass  being  smooth,  and  at  first  uniformly  firm  to  the  touch,  but  afterwards 
soft,  elastic,  and  semi-fluctuating  in  spots,  with  enlargement  of  the  scrotal 
veins,  and  ultimately  turgescence  and  thickening  of  the  cord.  The  deep 
iliac  and  lumbar  lymphatic  glands  are  involved  at  an  early  stage  of  the 
disease,  the  inguinal  glands  not  being  affected  until  a  later  period.  The 
tunics  of  the  testis  become  very  much  distended  by  the  enlarging  tumor,  and 
ultimately  give  way — when  the  growth  becomes  adherent  to  the  scrotum ; 
ulceration  then  follows,  and  allows  the  protrusion  of  a  fungous  mass. 
This  stage  of  the  disease  is  comparatively  seldom  seen  at  the  present  day, 
because  the  nature  of  the  case  is  recognized,  and  castration  resorted  to,  at 
an  earlier  period.  The  growth  is  attended  with  very  little  pain  at  any 
time,  and  the  general  health  of  the  patient  does  not  suffer  in  the  early 
stage,  though  cachexia  is  ultimately  developed.  One  testicle  only  is  com- 
monlv  affected. 

The  diagnosis  from  other  forms  of  sarcocele  can  usually  be  made  by  ob- 
servin'^  the  very  rapid  growth  of  the  tumor,  its  unilateral  character,  the 
enlars-ement  of  the  scrotal  veins,  and  the  want  of  benefit  from  treatment; 
but  The  diagnosis  from  cystic  sarcocele  is  often  impossible  until  after 
removal,  and  even  then  without  careful  microscopical  examination.  From 
opaque  hydrocele  and  from  ha3matocele,  malignant  sarcocele  may  be  dis- 
tino-uished  bv  observing  its  weight  and  the  sense  of  fluctuation  which  it 
affords  in  spots,  and,  if  necessary,  bv  an  exploratory  incision;  this  is  better 
than  puncture  with  a  trocar,  because,  as  pointed  out  by  Humphry,  the 
quantity  of  blood  which  flows  through  the  canula  from  an  encephaloid 
testicle  may  be  so  great  as  to  lead  to  the  supposition  that  the  case  is  one 

of  haematocele.  ,   ,  ,  .       ^  •4.i,:„ 

The  vroqnosis  is  verv  unfavorable,  death  commonly  taking  place  ^Mthln 
two  years  from  the  implication  of  the  deep-seated  glands,  and  from  the 
occurrence  of  secondary  depositis  in  the  lungs  and  other  viscera  _ 

The  onlv  treatment  which  offers  the  slightest  hope  of  benefit  is  castia- 
tion  and  this  operation  is,  as  a  rule,  justifiable  only  in  the  early  stages  of 
tho  affection  before  the  pelvic  and  lumbar  glands  have  become  involved— 
a  point  which  can  be  determined  by  careful  palpation  of  the  abdomen. 
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Castration  The  oi)eration  of  castration,  or  removal  of  a  testicle,  is 

thus  performed:  The  part  having  been  shaved,  and  the  patient  etherized, 
the  surgeon  grasps  the  posterior  part  of  the  tumor  with  his  left  hand,  so 
as. to  make  the  scrotum  tense  in  front;  a  longitudinal  incision  is  now  made 

from  opposite  the  position  of  the 
Fig.  591.  external  abdominal  ring  to  near 

the  bottom  of  the  scrotum,  which 
is  then  peeled  olf,  as  it  were,  by 
a  few  strokes  of  the  knife,  until 
the  gland  hangs  merel}^  by  the 
spermatic  cord.  The  division  of 
the  cord  is  the  most  important 
part  of  the  operation ;  this  may 
be  conveniently  done  with  the 
ecraseur,  but  may  be  equally 
well  accomplished  with  the  knife 
— bleeding  in  the  latter  case 
being  prevented  by  previously 
ligating  or  acupressing  the  cord 
en  masse;  or  the  cord  may  be 
firmly  held  by  an  assistant,  and 
its  arteries  tied  separately  after 
division.  The  precise  point  at 
which  the  cord  is  divided  is  of 
no  consequence  in  the  excision 
Division  of  spermatic  cord  in  ca.t.atioa.  o^"  non-malignaut  growths,  and 

(Ericiise.n.)  hence  the  surgeon  ma}^,  if  it  be 

found  more  convenient,  secure 
the  cord  before  completing  the  dissection  of  the  tumor.  In  castration  for 
malignant  disease,  however,  it  is  important  to  cut  the  cord  at  as  high  a 
point  as  possible,  and  in  these  cases  it  is  therefore  better  to  dissect  out  the 
testicle,  and  carry  the  dissection  up  to  the  abdominal  ring — then  transfix- 
ing the  cord  with  a  double  ligature,  tying  it  in  two  halves,  and  dividing  it 
a  little  lower  down,  in  the  way  already  described.  It  is  sometimes  recom- 
mended that  an  elliptical  portion  of  the  scrotum  should  be  removed,  if  the 
tumor  be  large;  but  the  skin  of  this  part  shrinks  so  much  after  the  opera- 
tion that  such  a  course  can  rarely  be  necessary.  The  after-treatment  con- 
sists in  simply  bringing  the  edges  of  the  wound  together,  with  or  without 
stitches,  as  may  be  preferred,  and  in  applying  cold  water  dressing. 

Functional  Disorders  of  the  Male  Generative  Apparatus. 

Impotence  may  result  from  several  different  conditions,  of  which  some 
are.  while  others  are  not,  I'emediable. 

1.  3Ialformalion  or  Mutilation  of  the  Genital  Origans  may  cause  impo- 
tence, occasionally  curable  by  operation  (see  page  1031),  but  more  commonly 
irremediable. 

2.  Debility  of  the  Nervous  Centres,  following  severe  illnesses  or  at- 
tendant upon  diseases  in  which  the  general  nutrition  is  impaired  may 
render  the  patient  temporarily  or  permanently  impotent.  The  treatment 
consists  in  the  adoption  of  means  to  improve  the  general  health  the  exhi- 
bition of  tonics,  such  as  iron,  quinia,  strychnia,  and  phosphorus  sea-bath- 
ing, etc. 

3.  Traumatic  or  other  Lesions  of  the  Cerebro-Spinal  Nervous  System 
— Impotence  from  this  cause  is  commonly  permanent ;  the  treatment  would 
be  that  of  the  particular  affection  to  which  the  impotence  was  due. 
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4.  Temporary,  or  rather  imaginary,  impotence  may  arise  from  Menial 
Perturbation  or  Over-excitement.  This  condition  is  chiefly  met  with  in 
first  attempts  at  coitus,  whether  sanctioned  or  not  by  the  matrimonial  tie. 
The  affection  is,  I  believe,  never  permanent. 

5.  Morbid  Excitabilit;/  of  the  Genital  Organs,  attended  with  involun- 
tary seminal  emissions  {spermatorrhoea),  occasionally  gives  rise  to  im- 
potence, and  is  a  very  intractable  affection,  simply  because  it  is  often 
impossible  to  prevent  the  continued  activity  of  the  causes  to  which  it  is 
originally  due.  The  commonest  cause  of  this  condition  is  probably  onan- 
ism; though  it  may  also  arise  from  premature  or  excessive  indulgence  in 
venery — and  is  kept  up  by  impure  habit  of  thought  or  conversation,  read- 
ing obscene  books,  or  gloating  over  lascivious  pictures — while  in  its  milder 
forms  it  may  originate  from  irritation  of  neighboring  organs,  as  the  bladder 
or  rectum. 

Seminal  Emissions  are  by  no  means  necessarily  a  sign  of  disease  ; 
indeed,  during  early  manhood,  an  occasional  discharge  of  spermatic  fluid 
during  sleep,  is  an  almost  unavoidable  attendant  upon  virtuous  celibacy; 
but  when  the  emissions  occur  in  the  day  as  well  as  at  night,  and  are  very 
frequently  repeated,  they  certainly  indicate  an  unnatural  state  of  debility 
and  irritability  of  the  sexual  apparatus.  In  the  worst  cases  the  patient  is 
rendered  impotent,  by  the  emission  taking  place  without  any  or  with  such 
slight  erection  that  penetration  is  impossible. 

Spermatorrhoea,  as  this  affection  is  called — rather  unfortunately,  for  * 
the  seminal  flux  is  a  mere  symptom — is  chiefly  met  with  between  the 
periods  of  puberty  and  early  adult  life,  and  is  most  common  in  young  men 
of  feeble  frame  and  of  sedentary  habits.  In  advanced  stages  the  patient's 
general  health  suffers,  and  he  often  falls  into  a  state  of  great  mental  de- 
pression. At  the  same  time,  there  can  be  no  doubt  that,  in  many  cases, 
ill  health  and  various  nervous  affections,  such  as  epilepsy  or  insanity,  are 
attributed  without  sufficient  reason  to  morbid  excitability  of  the  genital 
organs  and  to  onanism — when  in  point  of  fact  the  supposed  causes  are 
reallv  the  effects;  physical  debility  often  exists  where  the  sexual  appetite 
is  fully  if  not  inordinately  developed,  and  an  excitable  disposition,  or  an 
ill-balanced  mind,  renders  its  possessor  less  able  to  resist  temptation,  and 
more  apt  to  fall  into  habits  at  which  the  moral  sense  revolts,  than  he  who 
is  blessed  with  both  a  healthy  body  and  a  healthy  mind.  The  frightful 
pictures  drawn  by  Tissot,  Alil)ert,  and  other  writers,  are  no  doubt  strictly 
correct ;  but  the  unfortunate  victims  whose  histories  they  narrate  were  not 
insane  from  onanism — they  Avere  onanists  because  they  were  insane. 

The  diagnosis  of  spermatorrhoea  from  chrome  prostatitis  {prostator- 
rhcea)  is  readily  made  by  microscopic  examination  of  the  discharge  (see 
page  987). 

The  treatment,  as  far  as  the  use  of  remedies  is  concerned,  consists  in 
diminishing  the  irritability  of  the  genital  organs,  and  in  improving  the 
general  condition  of  the  patient.  The  food  should  be  abundant,  but  whole- 
some, and  particular  care  should  be  taken  not  to  overload  the  stomach  at 
nio-ht-  alcoholic  stimulants  and  spices  should,  as  a  rule,  be  avoided.  The 
patient  should  take  plenty  of  exercise  in  the  open  air,  walking  being  better 
than  ridin"-  or  driving,  as  the  motion  of  the  horse  or  carriage  sometimes 
excites  the  venereal  orgasm  ;  he  should  sleep  on  a  hard  mattress — lying 
on  either  side  rather  than  on  the  back — and  should  not  be  too  warmly 
covered.  Tonics,  especially  iron,  quinia,  strychnia,  phosphorus,  and  occa- 
sionally cantharides,  may  be  administered  with  advantage,  while  cold  hip- 
baths, "the  cold  douche  "or  shower-bath,  and  sea-bathing  (if  this  can  be 
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procured)  will  also  prove  of  service.  Bromide  of  potassium  may  be  given 
in  a  full  dose  at  bedtime,  and  will  often  procure  sound  rest,  undisturbed  bj 
seminal  emissions;  the  hydrate  of  chloral  has  been  recently  recommended 
for  the  same  purpose,  as  has  the  monobromide  of  camphor,  by  Dr.  J.  L. 
Yo<^el.  Nowatschek  speaks  favorably  of  hypodermic  injections  of  atropia. 
The  application  of  nitrate  of  silver  in  substance  or  solution  (gr.  xx-xl  to 
f  3j)  to  the  prostatic  and  bulbous  portions  of  the  urethra,  may  be  of  service 
in  cases  in  which  these  parts  are  found  by  external  pressure  to  be  morbidly, 
sensitive;  the  application  may  be  made  with  a  porte-caustique  or  syring-e- 
catheter  (as  in  cases  of  chronic  prostatitis),  and  may  be  repeated  at  intervals 
of  ten  days  or  two  weeks.  Cold,  applied  as  recommended  by  Winternitz 
(pas'C  987),  may  be  of  use  in  some  cases. 

The  course  of  treatment  above  described  is  addressed  to  the  morbidly 
irritable  condition  of  the  genital  organs,  and  may  be  employed  with  every 
prospect  of  success,  provided  that  the  causes  of  that  condition  have  ceased 
to  act,  or  can  be  removed.  In  cases  originating  in  irritation  of  neighbor- 
ing parts — as  from  hemorrhoids,  from  the  presence  of  ascarides,  or  from 
an  abnormal  condition  of  the  urine — this  can  b^e  readily  done ;  but  when 
the  unnatural  irritability  of  the  generative  apparatus  is  kept  up  by  con- 
stant excitation  of  the  part,  whether  physical  or  mental,  the  prognosis  is 
less  favorable,  because  the  removal  of  the  cause  is  more  difficult.  Chastity 
in  thought  as  well  as  deed  is  necessary  to  insure  recovery  ;  but  to  attain 
this  grace  requires  a  prolonged  struggle  with  temptation,  which  needs  all 
the  patient's  fortitude  and  resolution.  The  treatment  in  these  cases  must 
be  more  moral  than  physical,  and  even  when  a  purely  physical  cause,  such 
as  onanism,  is  to  be  dealt  with,  surgery  offers  remedies  of  but  doubtful 
efficacy  ;  the  application  of  blisters  to  the  penis,  or  the  operation  of  circum- 
cision, may  ))e  of  use  in  compelling  at  least  a  suspension  of  a  bad  habit ; 
but  the  benefit  will  be  evanescent,  unless  the  moral  nature  of  the  patient 
can  be  reached  in  the  interval.  In  their  despair  at  continued  relapses,  vic- 
tims of  onanism  have,  it  is  said,  occasionally  made  Abelards  of  themselves, 
with  the  hope  that  they  would  thus  effectually  banish  temptation  ;  and 
surgeons,  even,  have  been  induced  to  castrate  their  patients,  in  obedience 
to  the  earnest  solicitations  of  the  latter.  The  operation  has,  however,  in 
the  large  majority  of  cases,  proved  as  unsuccessful  as  it  is  unphilosophical ; 
there  is  no  reason  to  believe  that  the  testes  are  particularly  at  fault,  and 
the  disease  is  in  all  cases  more  of  the  mind  than  of  the  body  ;  moreover, 
the  gain  to  the  moral  nature  of  the  individual  is  not  in  cowardly  fleein<r 
from,  but  in  manfully  resisting,  temptation.  The  benefit  which  has  been 
apparently  derived,  in  some  instances,  from  this  heroic  mode  of  treatment, 
has  been,  in  all  probability,  such  merely  as  might  have  been  obtained  from 
any  great  and  sudden  shock  to  the  nervous  system. 

The  surgeon  is  occasionally  called  upon  for  an  opinion  as  to  whether  an 
individual,  who  has  suffered  from  frequent  seminal  emissions,  and  who, 
perhaps,  fears  that  he  is  in  consequence  impotent,  may  properly' enter  into 
matrimonial  engagements.  The  question  is  rather  a  delicate  one,  and  no 
rule  can,  of  course,  be  given  which  would  be  of  universal  application  ■  but 
it  may  probably  be  safely  said  that,  though,  if  undertaken  merelv  with  the 
selfish  hope  of  effecting  a  cure  for  himself,  without  regard  for  the" happiness 
of  his  partner,  marriage  will,  in  all  probability,  disappoint  the  man's  expec- 
tations, yet  the  happy  circumstances  of  a  union  founded  on  mutual  prefer- 
ence and  pure  affection  will  offer  the  very  best  prospects  of  recovery. 

Sterility  in  the  male  may  exist  in  connection  with  impotence  or  inde 
pendently.    It  most  frequently  arises  from  some  local  source  of  obstruction 
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to  the  passage  of  the  spevniatozoa — as  from  induration  and  thickening  of 
the  globus  minor  as  the  result  of  epididymitis,  or  from  urethral  stricture — 
but^  may  also  depend  upon  retention  of  the  testes  within  the  abdominal 
cavity,  upon  absence  of  spermatozoa  from  the  semen,  or  upon  obscure 
changes  in  the  chemical  constitution  of  that  fluid,  the  nature  of  which  is 
not  very  well  understood.  The  only  hope  of  cure  would  be  in  the  removal 
of  any  disease  of  the  genito-urinary  apparatus  which  might  be  detected. 

DISEASES  OF  THE  FEMALE  GENITALS. 

The  limits  of  this  volume  will  admit  of  merely  a  brief  reference  to  those 
diseases  of  the  Female  Generative  Apparatus  which  require  operative,  or 
distinctively  surgical  treatment ;  nor  is  a  more  extended  account  of  these 
affections  here  necessary,  for  the  whole  subject  prgperly  belongs  to  the 
domain  of  Gynaecology,  and  is  ably  discussed  in  the  numerous  valuable 
works  on  Diseases  of  Women  which  are  now  accessible  to  the  student. 

Malformations. 

The  external  genitals  are  subject  to  various  malformations  of  very  differ- 
ent degrees  of  severity. 

Imperforate  Vulva — This,  which  is  the  slightest  form  of  imperforate 
vagina,  consists  in  a  congenital  occlusion  of  the  vagina  at  or  just  in  front 
of  the  nympha;.  The  septum  is  at  first  very  delicate,  and,  if  the  condition 
be  recognized  soon  after  birth,  can  be  readily  ruptured  by  simply  separat- 
ing the  parts  with  the  thumbs,  one  placed  upon  each  of  the  labia  majora, 
or  may  be  torn  across  with  a  probe  or  director,  a  strip  of  oiled  lint  being 
interposed  to  prevent  reunion.  At  a  later  period  a  little  dissection  with 
the  scalpel  may  be  required,  but  the  affection  is  always  readily  amenable 
to  treatment. 

Adhesion  of  the  Vulva  is  a  condition  precisely  similar  to  the  above, 
except  that  it  is  not  congenital,  but  arises  from  adhesion  of  the  opposing 
surfaces  of  mucous  membrane,  as  the  result  of  inflammatory  action.  The 
treatment  consists  in  dissecting  through  the  obstruction,  and  preventing  its 
recurrence  by  the  introduction  of  a  tent. 

Imperforate  Hymen. — The  hymen  may  be  partially  perforate,  or 
completely  imperforate. 

\.  Partially  perforate  hymen  nWowQ  the  escape  of  the  menstrual  fluid, 
but  interferes  with  sexual  intercourse — the  thickness  and  rigidity  of  the 
membrane  preventing  penetration.  In  some  instances  pregnancy  has 
occurred  in  spite  of  this  obstacle,  and  the  condition  of  parts  has  been  first 
recognized  from  the  effect  of  the  dense  hymen  in  hindering  parturition,  by 
arresting  the  passage  of  the  foetal  head.  The  treatment  of  partially  per- 
forate hymen  consists  simply  in  incising  the  part  with  a  probe-pointed  bis- 
toury, dilatation  being  completed  by  means  of  a  sponge-tent  or  bougie. 

2.  Imperforate  hyinen  is  a  much  more  serious  condition.  If  it  were 
recognized  before  the  age  of  puberty,  it  could  be  readily  remedied  by  mak- 
ing a  crucial  incision,  and  by  excising  the  flaps  which  would  thus  be  formed ; 
bul;,  unfortunately,  the  malformation  is  seldom  discovered  until  menstrua- 
tion has  repeatedly  occurred,  and  until  the  vagina  and  uterus  have  become 
distended,  sometimes  to  a  great  extent,  by  the  accunmlating  secretion — 
forming  a' large,  elastic,  fluctuating  tumor  in  the  hypogastrium.  The  opera- 
67 
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tion  for  the  relief  of  this  condition  is  easily  and  quickly  performed,  but  is 
not  unfrequently  follow  ed  by  serious  and  even  fatal  consequences.  Death 
may  result  from  endometritis  and  septicaemia,  due  to  decomposition  of  the 
uterine  contents;  or  from  peritonitis,  due  to  the  escape  of  blood  through  a 
laceration  of  the  Fallopian  tubes,  or  even  through  their  natural  orifices, 
into  the  abdominal  cavity.  To  prevent  these  accidents,  it  is  recommended 
by  Bernutz  and  Goupil  that  the  hymen  should  be  punctured  with  a  small 
trocar  and  canula,  a  piece  of  tubing  being  attached  to  the  latter,  so  that  the 
contents  of  the  uterus  may  slowly  drain  away.  The  puncture  should  be 
made  eight  or  ten  days  after  a  menstrual  period,  and  no  pressure  should  be 
made  upon  the  abdomen  during  the  process  of  evacuation. 

Imperforate  Vagina  This  may  var}^  in  degree  from  the  slight 

affection  already  referred  to  as  imperforate  vulva,  up  to  complete  absence 
of  the  vagina,  accon*panied,  perhaps,  with  absence  or  imperfect  develop- 
ment of  the  uterus.  By  simultaneous  exploration  with  a  sound  in  the 
bladder  and  a  finger  in  the  rectum,  the  thickness  of  tissue  betAveen  those 
parts  can  be  estimated,  and,  if  it  be  such  as  to  render  the  existence  of  the 
uterus  and  upper  part  of  the  vagina  tolerably  certain,  an  effort  may  be 
properly  made  to  reach  the  upper  part  of  the  tube  during  early  child- 
hood, when  opei'ations  on  these  organs  are  less  dangerous  than  in  adult 
life.  If,  however,  the  bladder  and  rectum  be  in  such  close  contact  as  to 
render  the  existence  of  a  uterus  doubtful,  it  will  be  proper  to  wait  until  the 
period  of  puberty,  when  the  nature  of  the  case  will  probably  become  more 
evident.  In  many  instances  the  existence  of  malformation  is  not  suspected 
until  after  puberty,  when  the  attention  of  the  patient  and  of  her  friends  is 
aroused  by  the  non-appearance  of  the  menses,  although  the  menstrual  moli- 
men  may  recur  at  regular  intervals. 

The  treatment  to  be  pursued  under  such  circumstances  is  a  matter  worthv 
of  the  gravest  consideration.  Any  operation  in  such  a  case  will  be  attended 
with  considerable  risk,  and  yet  if  the  womb  is  becoming  every  month  more 
and  more  distended  with  menstrual  fluid,  an  operation  is  absolutely  neces- 
sary— for  while  unrelieved  the  patient  is  in  constant  danger  of  peritonitis 
(from  leakage  backwards  through  the  Fallopian  tubes),  or  even  of  rupture 
of  the  uterus.  The  treatment  of  imperforate  vagina  varies  according  to 
the  condition  of  the  uterus. 

(1)  If  the  presence  of  an  elastic  fluctuating  tumor  in  the  region  of  the 
uterus,  perceptible  by  rectal  exploration  and  by  abdominal  palpation, 
shows  that  there  is  an  accumulation  of  menstrual  fluid  in  the  womb,  there 
can  be  no  question  as  to  the  propriety  of  an  operation.  It  has  been  pro- 
posed to  evacuate  the  uterine  contents  by  puncture  with  a  trocar  and 
canula  through  the  rectum,  but,  beside  the  risk  of  wounding  the  perito- 
neum in  such  an  operation,  the  relief  would  probably  be  but  temporary, 
and  re-accumulation  would  occur.  Hence,  it  is  better  in  such  a  case  to 
attempt  the  formation  of  a  vagina,  by  placing  the  patient  in  the  lithotomy 
position,  and,  after  making  a  small  transverse  incision,  working  cautiouslv 
upwards  with  the  finger  and  handle  of  the  knife  in  the  septum  between 
the  bowel  and  urethra  (taking  care  not  to  open  either  of  these),  and  •'■uid- 
ing  the  dissection  by  keeping  a  sound  in  the  bladder,  and  a  finger  in  the 
rectum.  When  the  sac  containing  the  menstrual  fluid  is  reachecf,  it  should 
be  opened  through  a  speculum  with  a  small  trocar,  with  the  same  precau- 
tions as  in  the  case  of  imperforate  hymen.  The  size  of  the  newly-formed 
vagima  must  be  subsequently  maintained  by  the  use  of  a  bou'o-ie.  In 
Amiussat's  method,  which  is  preferred  in  these  cases  by  Bernutz  and 
Oou^il,  the  knife  is  dispensed  with  altogether,  and  the  vagina  formed  by 
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simply  stretching  the  vulvar  mucous  membrane,  and  pushing  apart  the 
rectum  and  urethra,  with  the  fingers ;  the  operation  occupies  several  davs, 
dilatation  being  maintained  in  the  intervals  between  the  sittings  by  the 
introduction  of  tents.  Le  Fort  has  reported  a  remarkable  case,  in  which 
he  formed  a  vagina  by  passing  a  weak  galvanic  current  through  the  parts 
every  night  for  a  month  ;  the  negative  pole  was  applied  to  the  seat  of  occlu- 
sion and  the  positive  pole  to  the  w\all  of  the  abdomen,  and  the  current  used 
was  at  no  time  so  strong  as  to  inconvenience  the  patient. 

(2)  If  there  be  no  uterine  tumor,  the  course  to  be  pursued  is  more 
doubtful.  The  menstrual  molimen,  it  must  be  remembered,  depends  upon 
the  ovaries,  and  not  upon  the  uterus;  and  a  patient  may  suffer  intensely 
at  every  monthly  period,  w^hile  having  no  womb,  or  at  least  none  capable 
of  menstruating,  and  therefore  no  menstrual  accumulation.  If  in  a  case 
of  this  kind  it  be  ascertained  by  careful  rectal  exploration,  conjoined  with 
abdominal  palpation,  that  there  is  a  well-formed  womb — even  though  not 
distended — an  operation  such  as  was  described  in  the  last  section  might 
be  justifiable,  though  full  of  danger  from  the  risk  of  opening  the  peritoneal 
cavity.  If,  however,  it  be  found  that  there  is  no  womb,  or  merely  a  rudi- 
mentary uterus  (as  in  a  case  under  my  care  at  the  Episcopal  Hospital), 
no  operation  whatever  should  be  performed.  A  good  deal  is  sometimes 
said  in  these  cases  about  fitting  a  young  woman  for  matrimony,  enabling 
her  to  be  a  wife,  etc. — but,  in  point  of  fact,  a  woman  to  whom  nature  has 
denied  a  womb  can  never  be  adapted  for  marriage,  though  she  may  be 
fitted  for  prostitution.  The  surgeon's  art  may,  indeed,  enable  her  to  be  a 
man's  mistress,  but  can  never  fit  her  to  be  his  wife  and  the  mother  of  his 
children.  The  late  Prof.  Gross  spoke  none  too  strongly  when  he  said  that, 
in  such  cases,  "nothing  is  to  be  done  .  .  .  ;  the  woman  is  impotent, 
and  therefore  disqualified  for  marriage." 

Non- Congenital  Obliteration  of  the  Vagina  results  from  adhesion  of 
the  vaginal  walls  after  sloughing  or  severe  inflammation  ;  it  is  most  com- 
mon in  married  women  after  labor,  but  may  occur  in  young  girls  or 
children.  The  diagnosis  from  congenital  absence  of  the  vagina  can  be 
readily  made  by  simultaneous  rectal  and  vesical  exploration,  which  will, 
in  a  case  of  non-congenital  obliteration,  reveal  the  existence  of  a  dense 
septum,  three-quarters  of  an  inch  or  more  in  thickness — whereas,  in  a 
case  of  imperforate  vagina,  the  instrument  in  the  bladder  and  the  finger  in 
the  rectum  seem  almost  to  be  in  apposition,  and  are  evidently  separated 
by  a  very  thin  layer  of  tissue.  The  treatment  of  the  affection  now  under 
consideration  consists  in  endeavoring  to  re-establish  the  canal,  by  cautious 
dissection  between  the  urethra  and  rectum  in  the  way  already  mentioned. 
The  operation  is  attended  with  a  great  deal  of  danger,  but  is  the  only 
resource— and  becomes  imperatively  necessary  when  the  uterus  is  dis- 
tended by  the  menstrual  accumulation. 

Double  Vagina  In  many  cases  this  condition  requires  no  treatment, 

and  may  be  looked  upon  as  merely  a  physiological  curiosity.  Should, 
however,  it  become  necessary  to  divide  the  vaginal  septum,  this  may  be 
readily  done  with  blunt-pointed  scissors,  adhesion  of  the  cut  surfaces  bemg 
prevented  by  the  introduction  of  a  strip  of  oiled  lint,  and  cleanlmess 
being  secured  by  the  frequent  use  of  detergent  injections. 

Surgical  Diseases  of  the  Vulva. 

Hypertrophy  of  the  Labia  Majora  is  usually  an  inflammatory 
condition  depending,  as  in  the  case  of  the  lips,  upon  the  presence  of  a 
fissure  or'excoriation,  and  slowly  disappearing  when  that  is  healed. 
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Hypertrophy  of  the  Labia  Minora  is  occasionally  met  with, 
resembling-  anatomically  what  has  been  described  as  the  "  fibro-cellular 
out-growth."  In  warm  climates  this  condition  is  comparatively  common, 
and  in  some  localities  is  said  to  be  almost  universal.  The  treatment,  when 
the  hypertrophy  increases  so  much  as  to  produce  annoyance,  consists  in 
excision  ;  this  operation  is  sometimes  attended  with  a  good  deal  of  hemor- 
rhage, which  may  be  conveniently  arrested,  as  advised  by  Hutchinson,  by 
transfixing  the  base  of  the  labium  with  harelip  pins  and  applying  figure-of- 
8  ligatures,  so  as  to  acupress  the  pedicle,  as  it  were,  en  masse. 

Hypertrophy  of  the  Clitoris  is  usually,  I  believe,  the  result  of 
constitutional  syphilis.  The  organ  sometimes  attains  a  very  large  size, 
and  produces  a  great  deal  of  irritation,  requiring  excision,  which  may  be 
performed  either  with  the  knife  or  with  the  eci~aseur.  The  bleeding  in 
this  operation  may  be  quite  profuse,  and  may  possibly  require  the  applica- 
tion of  the  actual  cautery. 

Excision  of  the  Clitoris,  or  Glitoridectomy ,  has  been  most  unphilo- 
sophically  ])roposed  and  practised  as  a  remedy  in  cases  of  epilepsy  and 
insanity.  The  operation  has  been  forcibly  and  properly  condemned  by  the 
almost  unanimous  voice  of  the  profession. 

Vegetations,  the  so-called  venereal  warts,  are  often  seen  upon  the 
vulva,  and  require  extirpation  with  the  knife  or  scissors. 

Tumors  of  various  kinds  are  met  with  in  the  labia,  the  most  common 
being  the  cystic  tumor,  though  fatty,  fibrous,  and  vascular  growths  are 
also  met  with  in  this  situation.  Two  kinds  of  cyst  are  met  with  in  the 
neighborhood  of  the  labium;  one  consists  in  a  dilatation  of  Cowper's 
gland,  and  is  curable  by  making  a  simple  incision,  and  stuffing  the  cavity 
with  lint,  while  the  other  is  a  serous  cyst,  which  is  developed  in  the 
labium  itself,  and  sometimes  attains  a  very  large  size.  The  treatment  of 
the  latter  consists  in  excision,  the  operation  requiring  a  rather  troublesome 
dissection,  and  being  attended  with  a  good  deal  of  bleeding,  which  can, 
however,  always  be  checked  by  pressure  and  the  use  of  a  T  bandage. 
Fibrovs  and  fatty  tumors  of  the  labium  also  require  excision,  while  nsevi 
in  this  part  may  be  conveniently  treated  by  ligation. 

Hydrocele  of  the  Canal  of  Nuck  is  a  rare  affection,  which  was 
referred  to  in  speaking  of  pudendal  hernia  (page  874).  The  treatment  con- 
sists in  the  formation  of  a  seton,  or  in  the  injection  of  iodine. 

Malignant  Disease  of  the  External  Genitals  mav  be  primary— 
in  which  case  it  is  usually  epitheliomatous — or  secondary  to  cancer  of  "^the 
vagina  or  uterus,  either  of  the  scirrhous  or  encephaloid  variety.  The  vulva 
is  also,  sometimes,  the  seat  of  7^odent  ulcer.  The  sole  treatment  for  any 
of  these  affections  is  excision,  which  is,  however,  only  justifiable  when  the 
disease  is  so  limited  as  to  admit  of  complete  extirpation. 

Vulvitis,  in  whatever  way  arising,  presents  the  same  symptoms  and 
demands  the  same  treatment,  as  when  of  gonorrhoea!  ori"in  (See  ime-e 
458.)  «        V       1  fe 

Noma  Pudendi  has  already  been  referred  to  at  page  419. 
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Surgical  Diseases  of  the  Vagina. 

The  Speculum  is  an  instrument  constantly  required  for  exploration 
of  the  upper  part  of  the  vagina  and  the  cervix  uteri.  For  ordinarj^  pur- 
poses, the  best  instruments  are  the  simple  cylindrical  speculum  made  of 
glass,  coated  like  a  mirror  with  quicksilver  or  tinfoil,  and  covered  with 
India-rubber  (Fig.  592),  and  the  bivalve  speculum,  of  which  the  best  form 
IS  that  known  as  Cusco's  (Fig.  593).    For  special  cases,  other  instruments 

592.  Fig.  593. 


may  be  required,  such  as  the  duck-hilled  speculum  (Fig.  572),  either  in 
its  original  form,  or  with  the  ingenious  modifications  of  Emmet,  Fallen, 
Thomas,  Fryer,  and  others;  Th.om2i^^s  telescopic  speculum;  expand- 
ing speculum  ;  or  the  somewhat  similar  ingenious  contrivances  of  Dr. 
Albert  H.  Smith  and  Dr.  J.  S.  Hough,  of  this  city.  Barnes  highly  com- 
mends Neugebauer's  speculum,  which  combines  the  features  of  both  the 
bivalve  and  the  duck-billed  instruments. 

The  speculum  should  always  be  introduced  (well  warmed  and  oiled) 
under  cover  of  the  patient's  garments  or  bedclothes,  without  any  exposure 
of  the  person.  For  ordinary  examinations,  the  obstetric  position  on  the 
left  sid(?  will  be  satisfactoi-y,  but  for  the  application  of  caustics,  removal  of 
polypi,  etc.,  it  will  usually  be  more  convenient  to  place  the  patient  on  her 
back,  with  the  lower  limbs  separated  and  supported  upon  chairs.  The 
introduction  of  the  speculum  may  be  conveniently  effected  by  separating 
the  vaginal  walls  with  the  fore  and  middle  fingers  of  the  left  hand,  and 
slipping  in  the  instrument  beneath  and  between  them. 

Painful  Ulcer  or  Fissui-e  of  the  Vagina. — This  affection  is  closely 
analogous  to  the  painful  ulcer  of  the  rectum  or  anus,  and  requires  precisely 
similar  treatment.    (See  page  897.) 

Polypoid  Growths,  belonging  to  the  class  of  fibro-cellular  tumors, 
are  occasionally  met  with  in  the  vagina,  and  may  be  treated  by  avulsion 
(if  the  pedicle  is  very  small),  ligation,  the  icraseur,  or  the  wire  loop  and 
galvanic  cautery. 
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Cystic  and  other  Tumors  in  the  walls  of  the  vagina  are  to  be  treated 
as  similar  affections  of  the  vulva.  Cancer  of  the  vagina  seldom  admits 
of  operative  interference. 

Prolapsus  of  either  the  front  or  back  wall  of  the  vagina,  may  take 
place,  constituting,  in  the  former  case,  a  variety  of  hernia  of  the  bladder 
or  urethra  (cystocele,  urethrocele),  and,  in  the  latter  case,  a  similar  condi- 
tion of  the  rectum  (rectocele).  In  most  instances,  sufficient  relief  may  be 
afforded  by  the  use  of  a  suitable  pessary  or  bandage,  but  occasionally  a 
more  radical  measure  may  be  required  ;  this  may,  in  a  case  of  cystocele  or 
rectocele,  consist  in  denuding  a  circular  strip  of  the  vagina  near  its  orifice, 
and  bringing  the  sides  together  with  sutures,  so  as  to  obtain  adhesion  of 
the  labia  majora  for  the  lower  three-fourths  of  their  extent;  or,  if  the  case 
be  complicated  with  prolapsus  of  the  uterus,  in  denuding  a  longitudinal 
strip  on  either  side  of  the  vagina  (or,  which  is  better,  a  broad  triangular 
space  on  the  posterior  wall  of  the  canal),  and  then  bringing  the  raw  sur- 
faces together,  so  as  to  reduce  the  calibre  of  the  vagina  through  the  entire 
length.    The  former  operation  is  known  as  Episioi^rhaphy,  and  the  latter 

as    Elytrorrhaphy.  Episiorrhaphy 
Fig-  594.  has  been  modified  by  J.  Bell  by  splittivg 

instead  of  parinci  the  labia,  as  in  Lan- 

  genbeck's  and  CoUis's  operations  for 

^  'Z-  '-^^  vesico-vaginal   fistula.     Thomas  has 

r  iir^°ftv^-^-l:i.:iji^^'  '^^^^^^^P    modified  the  operation  of  elytrorrha- 

'■■      a       iZrnm^.  phy  by  separating  the  layers  of  the  va- 

ffinal  wall  by  a  subcutaneous  or  rather 

Thoraas  s  clamp  for  elytrorrnaphy.  o  ,  -  , ,  ,  . 

submucous  procedure,  then  clampmg 
the  separated  tissue  with  the  instrument  shown  in  Fig.  594,  and  cutting 
off  the  part  which  protrudes.  Schroeder  and  B.  F.  Dawson  treat  cystocele 
by  denuding  the  anterior  wall  of  the  vagina  and  bringing  the  parts  to- 
gether with  sutures,  the  latter  surgeon  folding  the  vesical  wall  upon  itself 
by  pressure  with  a  sound,  so  as  to  bring  the  sides  of  the  raw  surface  into 
close  apposition.  The  treatment  of  urethrocele  has  already  been  referred 
to  at  page  1002. 

Vaginismus  is  the  name  given  by  Sims  to  an  affection  which  consists 
in  a  hyperaesthetic  condition  of  the  nerves  distributed  to  the  vaginal  mucous 
membrane  at  the  position  of  the  hymen,  leading  to  a  spasmodic  contraction 
of  the  sphincter  vagina?  muscle,  which  renders  coitus  intensely  painful,  and, 
indeed,  usually  impossible,  and  thus  practically  makes  the  patients  sterile. 
The  spasm  of  the  sphincter  may  be  elicited  by  the  slightest  touch  of  the 
finger,  or  even  of  a  camel's-hair  brush.  Yaginismus  may  be  an  idiopathic 
affection  occurring  in  persons  of  a  hysterical  temperament,  or  may  be  due 
to  some  local  cause,  such  as  fissure  of  the  vagina  or  rectum,  papillary  tumor 
of  the  meatus,  inflammation  of  the  womb  or  vagina,  eczema  or  prurigo  of 
the  vulva,  neuralgic  tumors,  etc.  The  treatment  consists  in  removing  the 
cause,  if  this  can  be  ascertained,  and  in  the  administration  of  tonics  and 
the  use  of  sedatives,  iodoform  being  specially  recommended  by  Tarnier. 
Attempts  may  be  made  to  relieve  the  spasm  by  the  use  of  vaginal  dilators, 
or,  if  necessary,  by  a  resort  to  operative  treatment.  The  simplest  operation 
for  vaginismus  consists  in  sudden  dilatation  or  partial  rupture  of  the  sphinc- 
ter vagiuiB  muscle,  effected  by  introducing  the  thumbs  and  forcibly  separat- 
ing them  (the  patient  being  etherized),  as  in  Recamier's  and  Yan  Buren's 
method  of  treating  fissure  of  the  anus.  If  this  fail,  the  remains  of  the 
hymen  may  be  excised,  and  the  sphincter  partially  divided  by  a  deep  incision 
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on  either  side  of  the  perineal  raphe  (as  recommended  by  Sims),  or  the  pudic 
nerve  may  be  cut — by  direct  incision,  as  originally  recommended  by  Burns 
— ^^or  subcutaneously,  as  preferred  by  Simpson.  These  operations  sometimes 
afford  only  temporary  relief,  and  the  constitutional  treatment  appropriate 
to  neuralg-ia  must  therefore  not  be  neglected  after  their  employment. 


Surgical  Diseases  of  the  Uterus. 

Fibrous  or  Fibro-Muscular  Tumors  ( Uterine  Fibroids,  Myo- 
mata). — These,  which  are  the  most  common  of  the  uterine  tumors,  may 
occupy  any  portion  of  the  structure  of  the  womb.  They  may  project  on 
the  outer  surface  of  the  organ  beneath  its  peritoneal  investment;  may  grow 
inwards,  filling  the  uterine  cavity,  and  perhaps  descending  through  the 
vagina  and  protruding  between  the  labia ;  or  may  be  developed  in  the 
midst  of  the  uterine  wall.  They  are  classified  according  to  their  situation 
into  subserous  or  sub-peritoneal;  submucous;  and  interstitial  or  intermural 


Fibro-ceUular  uterine  polypus  with  long  pedicle.    (BoiviN  and  Dfois  ) 

fibroids  They  are  but  loosely  attached  to  the  surrounding  tissues,  and 
sometimes  attain  a  very  large  size.  In  the  majority  of  c^se.  palhahve 
treatment  only  is  required ;  and  it  must  always  be  remembered  that  uterine 
fibroids  seem  to  disappear  spontaneously  in  some  instances;  or  may  become 
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detached,  and  may  be  expelled  by  the  contractions  of  the  womb.  The  mcst 
promisino;  mode  of  treatment  is,  I  think,  the  hypodermic  use  of  ergot  or 
ergotin,  as  recommended  by  Hildebrandt,  Scanzoni,  and  Keating,  of  this 
city;  my  own  experience  with  this  remedy,  though  limited,  confirms,  as 
far  as  it  goes,  the  favorable  reports  of  those  gentlemen.  The  following 
formula  will  be  found  satisfactory:  R.  Ext.  ergot,  fluid.  f5iss ;  Glycerinae, 
f5j ;  Aqua3,  f5ij.  M.  Twenty  minims  to  be  injected  once  daily  in  the 
hypogastric  region.  Dr.  Schuecking  prefers  parenchymatous  injections 
into  the  lips  of  the  cervix. 

In  cases  of  submucous  fibroids,  excision  or  avulsion  may  be  practised,  a 
convenient  instrument  for  the  purpose  being  the  "serrated  scoop"  or 
"spoon-saw,"  devised  by  Thomas;  but  if  the  growth  be  attached  by  a 
somewhat  narrow  pedicle  (constituting  the  fibrous  polypus  of  the  uterus), 
it  will  usually  be  better  to  remove  the  tumor  by  means  of  the  ecraseur,  for 
the  chain  of  which  a  wire  rope  may  be  substituted,  as  recommended  by 
Braxton  Hicks,  or  a  steel  wire,  as  preferred  by  Kidd,  of  Dublin.  The 
ecraseur  may  be  applied  by  the  aid  of  the  ingenious  " porte-chaine^^  of 
Dr.  Marion  Sims;  or  the  simpler  form  of  instrument  devised  b}^  Dr.  Emmet, 
may  be  substituted;  or  a  ligature  may  be  first  thrown  around  the  pedicle 
with  a  double  canula,  and  the  chain  of  the  ecraseur  subsequently  drawn 
into  place.  The  operation  may  be  facilitated  by  seizing  the  part  to  be 
removed  with  shouldered  tenacula  which  may  then  be  fixed  in  a  handle,  as 
suggested  by  Dr.  A.  H.  Smith,  of  this  city. 


Fig.  596. 


Interstitial  uterine  fibroid.  (Bar.nes.) 


In  the  case  of  interstitial  growths,  enucleation  has  been  resorted  to  bv 
Amussat,  Atlee,  Fordyce  Barker,  Thomas,  and  others.  The  operation  con- 
sists in  dilating  or  incising  the  cervix  uteri,  laying  bare  the  tumor  by  cut- 
ting through  its  capsule,  and  then  turning  it  out  of  its  bed  with  the  fino-ers 
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Thomas's  "  spoon-saw,"  or  other  suitable  instrument.  This  procedure  has 
not  unfrequently  proved  fatal,  from  hemorrhage,  peritonitis,  or  pysemia, 
and,  thoug-h  doubtless  justifiable  in  exceptional  cases,  cannot,  in  my  judg- 
ment, be  recommended  as  a  general  mode  of  treatment.  A  similar  opinion 
is  expressed  by  Pozzi,  who  has  collected  64  cases  of  this  operation,  IG  of 
which  terminated  fatally. 

Mr.  I.  Baker  Brown  has  modified  this  operation  b}^  simply  incising  the 
tumor,  or  even  the  mouth  and  neck  of  the  uterus,  so  as  to  destroy  the 
vitality  of  the  growth,  and  promote  its  expulsion  by  sloughing.  Accord- 
ing to  Braxton  Hicks,  an  intermural  filn-oid  may  sometimes  be  converted 
into  a  polypus  hy  the  administration  of  ergot.  Emmet  advises  frequent 
traction  upon  the  tumor  with  tenacula  or  forceps,  so  as  to  excite  contraction 
in  the  uterus,  and  thus  promote  enucleation  and  guard  against  hemorrhage. 

Subserous  uterine  fibroids  have,  in  a  number  of  instances,  been  removed 
by  abdominal  section,  the  operation  somtimes  involving  the  extirpation  of 
the  entire  uterus  and  both  ovaries  (see  page  918).  This  mode  of  treatment 
under  any  circumstances  is  replete  with  danger,  and  can  only  be  justifiable 
in  exceptional  cases.  The  statistics  of  the  procedure  have  been  investi- 
gated by  several  writers,  the  most  recent  being  Dr.  Bigelow,  who  finds 
that  359  cases,  collected  from  all  available  sources,  gave  132  deaths,  a  mor- 
tality of  nearlv  37  per  cent.  Dr.  Sutton  has  removed  a  subserous  fibroid 
through  an  incision  in  the  posterior  wall  of  the  vagina,  but  the  patient  died 
in  six  hours.  Drs.  Kimball  and  Cutter  have  met  with  some  success  from 
the  use  of  galvano-puncture  in  these  cases. 

The  operation  of  oophorectomy,  which  has  been  somewhat  extensively 
emploved  in  cases  of  bleeding  uterine  fibroid,  has  already  been  referred  to 
on  page  918. 

Fibro-cystic  Tumors  of  the  Uterus  have  been  particularly 
studied  in  this  country  by  C.  C.  Lee,  Atlee,  Peaslee,  and  Thomas.  They 
have  often  been  mistaken  for  ovarian  cysts  (see  page  911  ).  Only  pallia- 
tive treatment  is  as  a  rule  to  be  recommended. 

Polypi  of  the  Uterus  usually  belong  to  the  fihro-cellular  or  wyoro- 
malous  varieties  of  tumor,  and  are  often  very  vascular,  and  accomi)anied 
with  an  increased  development  of  the  glandular  structures  of  the  part. 
The  hard  or  fibrous  polypus,  a  variety  of  the  uterine  fibroid,  has  already 
been  referred  to.  Polypi  are  usually  attended  by  more  or  less  profuse 
hemorrhage,  which  exhausts  the  patient  and  urgently  demands  surgical 
interference.'  The  treatment  consists  in  effecting  the  extrusion  of  the  poly- 
pus from  the  uterus  by  drawing  it  down  with  forceps,  or,  if  this  cannot  be 
done  bv  dilatini?  or  incising  the  neck  of  the  womb  and  administering  ergot, 
and  in  "then  dealing  with  the  growth  by  excision,  avulsion,  ligation,  or 
the  use  of  the  ecraseur,  in  the  way  already  mentioned  (page  1064).  Dr. 
McClintock  of  Dublin,  recommends  the  employment  of  a  hemp  saio;  a 
loop  of  twisted  cord  is  made  to  surround  the  base  of  the  polypus,  by  aid 
of  a  double  canula,  the  latter  being  then  held  by  an  assistant  while  the 
growth  is  cut  through  by  drawing  the  cord  backwards  and  forwards  as  m 
usino-  an  ordinarv  chain  saw.  It  may  be  occasionally  necessary  to  attack 
the  polypus  while  still  within  the  uterus,  but  the  operation  is  under  such 
circumstances  attended  with  great  danger. 

Mveloid  and  Recurrent  Fibroid  Tumors  (Sarcomata)  have 
been  occasionally  observed  in  the  uterus ;  the  treatment  would  consist  in 
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excision,  if  the  growth  could  be  entirely  extirpated  without  too  much  risk 
to  the  patient. 

Malignant  Tumors  of  the  Uterus  may  be  either  cancerous  or  epi- 
theliomatous.  Cancer  of  the  uterus  is  usually  of  the  encephaluid  variety, 
though  scirrhous  and  colloid  growths  are  also  met  with  in  this  organ;  the 
treatment  should,  in  a  very  large  majority  of  cases,  be  merely  palliative,  total 
extirpation  being  attended  with  great  risk,  and  partial  excision,  unless  in 
very  exceptional  instances,  being  worse  than  useless.  Epithelioma  com- 
monly attacks  the  os  and  cervix  uteri,  and  may  appear  in  one  of  two  forms, 
viz.,  as  the  so-called  "corroding  ulcer,"  orasthe  "  cauliflower  excrescence." 
The  treatment  consists  in  amputation  of  the  neck  of  the  uterus,  if  the  affec- 
tion be  recognized  sufficiently  early  to  allow  of  complete  removal,  or,  if  not 
seen  until  a  later  period,  in  cauterization  of  the  surface  of  the  growth  with 
caustics  or  the  hot  iron,  or  in  extirpation  of  as  much  as  can  be  reached  by 
means  of  the  ecraseur  or  curette,  a  palliative  measure  which  has  been  em- 
ployed with  advantage  by  A.  R.  Simpson,  Simon,  Munde,  Parry,  Goodell, 
and  others.  Sims  carries  the  exsection  quite  up  to  the  inner  os.  Sanger 
has  collected  143  cases  of  total  extirpation  of  the  uterus  through  the  vagina, 
40  cases,  or  28  per  cent,  having  terminated  fatally.  This  mortality  com- 
pares favorably  with  that  of  37  per  cent,  given  by  Bigelow  for  extirpation 
of  uterine  fibroids  by  abdominal  section. 

Procidentia  or  Extreme  Prolapsus  of  the  Uterus  may  occa- 
sionally demand  opei'ative  treatment ;  this  consists  in  first  amputating  the 
neck  of  the  organ  (if  it  be  much  enlarged),  and  then  performing  an  epi- 
siorrhophy  or  elytrorrhaphy  (p.  10r)2),  or  a  transverse  obliteration  of  the 
vagina  (p.  1031).  This  mode  of  treatment  has  been  adopted  in  several 
cases  by  Prof.  Goodell,  of  this  city,  with  most  gratifying  results.  Kolpo- 
jjerineoplasty  is  another  operation  for  the  same  purpose,  devised  by  Bis- 
choff ;  it  consists  in  dissecting  up  a  tongue-shaped  flap  of  mucous  membrane 
from  the  posterior  wall  of  the  vagina,  and  denuding  a  triangular  space  on 
either  side ;  the  edges  of  the  flap  are  then  stitched  to  the  anterior  edges  of 
the  denuded  spaces,  and  the  wound  closed  below  with  deep  sutures,  as  in 
the  operation  for  ruptured  perineum.  Pallen,  of  New  York,  substitutes 
for  amputation  of  the  cervix  an  operation  which  he  calls  vagino-cerviplasty. 
This  consists  in  denuding  the  cervix  circularly,  dissecting  the  mucous 
membrane  upwards  from  the  junction  of  the  body  and  neck  of  the  womb, 
pushing  the  neck  up  into  the  sheath  thus  formed,  and  finally  closing  the 
wound  with  silk  sutures. 

Amputation  of  the  Cervix  Uteri  may  be  performed  by  the  aid  of 
cutting  instruments,  hy  means  of  the  ecraseur  (Fig.  597),  or  "bv  the  use 
of  the  wire  loop  and  galvanic  cautery.  When  the  first  method  is  resorted 
to,  the  part  to  be  removed  should  be  fully  exposed  by  means  of  a  duck- 
billed speculum;  the  neck  of  the  womb  is  then  slit  up' on  either  side,  and 
its  lips  successively  excised  with  suitable  scissors,  the  uterine  mucous 
membrane  being  finally  drawn  forward  (as  advised  by  Sims),  and  attached 
to  that  of  the  vagina  by  means  of  silver  sutures.  Dr.  C.  P.  Clark  of 
Brooklyn,  employs  toothed  scissors,  dispensing  with  the  preliminary  slit- 
ting of  the  part,  and  leaving  the  stump  to  heal  by  granulation. 

An  Operation  for  Shortening  the  Round  Ligaments,  in  order 
to  correct  uterine  displacements  (apparentl}^  first  suggested  by  Alquie,  in 
1844),  has  been  introduced  into  practice  by  Alexander,  of  Liverpool,  and 
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Adams^^  of  Glasgow,  and  has  been  repeated  with  more  or  less  success  by 
Keid,  Elder,  Burton,  Lediard,  Indade,  Munde,  Polk,  and  other  surgeons. 


Arapntation  of  the  neck  of  the  uterus  by  means  of  the  icraseur.  a.  Shows  the  neck  of  the  organ, 
dragged  to  the  vulva  by  means  of  forceps,  c,  d.  The  chaia  of  the  instrument  passed  around  the  part 
at  its  base  (Chassaignac.) 

The  subjects  of  Lacerations  of  the  Female  Perineum,  Vaginal  FistulBe, 
Ovarian  Tumors,  and  Diseases  of  the  Maiiimary  Gland,  have  already 
been  referred  to  in  prev^ious  portions  of  the  volume. 


INDEX. 


ABDOMEN,  injuries  of,- 801 
kneading,  in  hemorrhage,  18G 
operations  on,  !)09 
Abdominal  abscesses,  926 
aneurism,  600 
muscles,  rupture  of,  391 
organs,  diseases  of,  909 
parietes,  abscess  of,  391 
taxis,  879 
tourniquet,  135 
Abernethy,  ligation  of  extenial  iliac  ar- 
tery, 211 

Abortion  from  injury  to  pregnant  uterus, 
405 

Abortive  treatment  of  gonorrhoea,  453 
Abrasion,  40 

Abscess,  acute  or  phlegmonous,  407 
chronic  or  cold,  411 
disappearance  of,  by  absorption,  409 
hemorrhage  into,  410 
inflation  of,  412 

metastatic  or  multiple.  See  Pyremia. 
residual,  412 

after  arthritis,  630 
temperature  of,  408 
varieties  of,  407 
Abscess,  abdominal,  926 

of  abdominal  parietes,  391 
alveolar,  791 
of  antrum,  793 

areola  of  breast,  820 
in  auditory  meatus,  750 
biliary.  927 
of  bone,  612 

breast,  821,  823 

cornea,  709 
fecal  or  stercoraceous,  928 
of  frontal  sinus,  773 

gum,  791 
hepatic.  926 
iliac,  700 
ilio-pelvic,  928 

iutra-cranial,  trephining  for,  337 
of  larynx,  815 

lung,  evacuation  of,  389 
mammary,  821  et  xeq. 
mediastinal,  254,  382 
of  orbit,  748 
ovarian,  928 
palmar,  545 

beneatli  pectoral  muscle,  380 
perineal,  456 
perinephric,  927 


Abscess — 

perityphlitie.  928 
of  prostate,  986 
psoas,  700 

retro-pharyngeal,  808 
spinal,  700 
splenic.  927 
subperiosteal,  606 
of  testis,  1041 
tongue,  786 
urethral.  456 
Abscission  of  staphyloma,  713 
Absorbents,  inflammation  of.     See  An- 

geio-leucitis. 
Absorption,  interstitial,  45,  46,  613 

of  spine.  See  Antero-posterior 
curvature, 
of  bone  after  fracture,  245 

lymph,  38 
purulent.    See  Pyaemia, 
of  pus,  in  abscesses.  409 
Accommodation  of  ear,  760 
eye,  734 

Accumulator  for  making  extension,  631 
Acetabulum,  fracture  of,  255 

perforation  of,  in  hip  disease,  635 
Acetic  acid  in  cancer,  528 
Acorn-pointed  bougies,  996 
Acritochromacy.    See  Color-blindness. 
Acromion,  fracture  of,  260 
Actual  cautery,  86 
Acupressure,  195 

in  amputation,  101 
aneurism,  584 

comparison  of,  with  torsion  and  liga- 
ture, 198 

modified,  197 

repair  of  arteries  after,  197 

in  secondary  hemorrhage,  201 

statistics  of,  198 
Acupuncturation,  87 

in  aneurism,  590 

for  radical  cure  of  hernia*,  837 

in  ununited  fracture.  247 
Adapting  power  of  ear,  760 
Adenitis,  543 

Adenocele.    See  Glandular  tumor. 
Adenoid  tumor,  509.    See  Glandular  tu- 
mor. 

vegetations  of  nose  and  pharynx,  765 
Adenoma,  509.    See  Glandular  tumor. 
Adhesion,  union  by,  146 

secondary,  147 
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Adhesion — 

of  vulva,  1057 
Adhesions  in  hernia,  834,  853 

ovariotomy,  915 
Adhesive  plaster,  151 

antiseptic,  156 
Aerteriversion,  197 

Age,  influence  of,  on  results  of  operations, 
64 

Agglutinative  method  for  foreign  bodies, 

in  ear,  361 
Agnew,  radical  cure  of  hernia,  866 
Air  in  veins,  178 
Air-passages,  diseases  of.  815 

foreign  bodies  in,  366 
Aire  nasi,  restoration  of,  770 
Alanson,  mode  of  amputating,  93 
Albugo,  711 

Albumen  in  blood,  in  inflammation,  36 
Albuminous  degeneration,  243 
Albuminuria  in  strangulated  hernia,  845 
Aloes  in  treatment  of  joint-wounds,  220 
Alopecia,  syphilitic,  477,  479,  491 
Alteratives  in  inflammation,  62 
Alternating  calculus,  933 
Alveolar  abscess,  791 

cancer.    ISee  Colloid. 

sarcoma,  515 
Amaurosis,  727 

from  extia-ocnlar  causes,  733 
Amber  cataract,  720 
Amblyopia.    See  Amaurosis. 
Ametrometer,  735 
Ametropia,  735 

Ammonia  in  chloroform  poisoning,  77 

in  shock,  68 
Amoebaform  or  amoeboid  movement  of 
cells,  37 

Amputated  limb,  skin-grafting  from,  416 
Amputation,  92 

causes  of  death  after,  115 

conditions  requiring,  93 

contraction  of  tendons  after.  111 

dressing  stump  after,  107 

elongation  of  bone  after,  109 

hemorrhage  (secondary)  after,  110 

history  of,  93 

instruments  used  in,  95 

intermediate,  114 

mortality  after.  111 

compared  with  excision,  652 

operative  procedures  used  in,  102 
relative  merits  of,  105 

position  of  surgeon  in,  102,  104 

primary  or  immediate,  113 

quadruple,  106 

results  of,  circumstances  which  influ- 
ence, 111  et  seq. 
secondary  or  consecutive,  113 
during  shock,  141 
simultaneous  or  synchronous,  106 
statistics  of,  112  et  seq. 
stumps,  aifections  of,  after,  109 
Amputation  for  aneurism,  95,  591 
subclavian,  599 
for  arthritis,  632 


Amputation  for — 
burn,  315 
caries,  615 
deformity,  113 
dislocation,  compound,  287 
fracture,  badly  united,  244 

compound,  240,  243 

ununited,  247 
frost-bite,  320 
gunshot  injury,  171 
hemorrhage,  secondary,  202 
hospital  gangrene,  423 
joint-wounds,  221 
lacerated  wounds,  154 
malignant  disease  in  bone,  624 
necrosis,  619 
onychia,  537 
osteo-myelitis,  611 
tetanus,  558 

traumatic  gangrene,  155 
ulcer,  417 
Amputation  at  ankle,  127 
of  arm,  120 

cervix  uteri,  1066 
at  elbow-joint,  120 
of  fingers,  117 
foot,  123,  127 
forearm,  119 
hand,  116,  118 
at  hip-joint,  132,  667 
knee,  131 
knee-joint,  129 
of  leg,  128 

metatarsus,  123,  124 
penis,  1038 
above  shoulder,  122 
at  shoulder-joint,  120 
sub-astragaloid,  125 
of  thigh,  131 

tarsus,  125  et  seq. 
thumb,  118 
toes,  123 
at  wrist-joint,  119 
Amussat,  colotomy,  882 
Amygdaline  chancre,  475 
Amygdaloid  bubo,  474 
Amyl,  nitrite  of,  in  chloroform  poison- 
ing, 76 
in  chordee,  455 
tetanus,  558 
vesical  catarrh,  978 
Amyloid  degeneration,  243 
Anaesthesia,  history  of,  74 
local,  80,  81 
rectal,  78 

various  modes  of  producing,  74,  77 
et  seq. 
Anaesthetics,  73 

cases  in  which  they  may  be  used,  74 

in  cataract  operations,  721 

death  from,  76 

in  dislocations,  285 

effects  of,  76,  77 

erotic  dreams  produced  by,  81 

in  fractures,  232 

precautions  in  use  of,  75 
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Anaesthetics— 

results  of  operations,  how  influenced 
by,  73 

m  strangulated  hernia,  848 
Analgesia  from  rapid  breathing.  76 
Anatomical  oriuin  of  cancer,  527 
Anchj'loblcpharon,  745 
Anchylosis,  641 

continuous  extension  in,  643 

of  elbow,  643,  646 

false,  641 

fibrous,  641 

excision  in,  643 

of  hip, 644 
jaws,  801 

from  burns,  318 
knee,  643.  647 
spine,  703 

passive  motion  in,  642 

rupturing  adhesions  in,  643 

of  shoulder,  646 

in  spine-disease,  698 

of  stapes  to  fenestra  ovalis,  760 
Anel,  operation  for  aneurism,  580 
Aneurism  or  aneurisms,  570 

amputation  for,  95.  590 

by  anastomosis,  563 

arterio- venous,  590 

bruit  of.  575 

causes  of,  572 

cirsoid.    See  Arterial  varix. 

death  from,  modes  of,  578 

diagnosis  of,  576 

diffused,  575 

dissecting,  572 

erosion  of  bones  by,  575 

fusiform,  570 

afier  gunshot  wounds,  176 
liernial,  204 

intra-cranial,  from  embolism,  572 
miliar}^  in  apoplexy,  573 
orbital,  748 
osteoid,  624 
pressure-effects  of,  575 
pulsation  in,  574 

racemose.    See  Aneurism  by  anasto 

mosis. 
rupture  of,  578 
sac  of,  573 
sacculated,  571 
secondary,  582 
size  of,  573 

special.    See  the  particular  Arteries, 
spontaneous  cure  of,  577 
structure  of,  573 
in  stumps,  110 
symptoms  of,  574 
terminations  of,  577 
thrill  of,  575 
traumatic,  208 

after  tenotomy,  689 
treatment  of,  578 

by  acupressure,  584 

acupuncturation,  5!)0 

amputation,  590 

caustic,  590 


Aneurism,  treatment  of— 

by    coagulating  injections, 

589,  605 
compression,  585 

digital,  587 
compression,  instrumental, 
586 
rapid,  586 
flexion,  588 
galvano-puncttire,  589 
ligation,  579 

on  cardiac  side,  580 
distal  side,  584 
manipulation,  589 
medical,  578 
by  "old operation,"  579 

strangulation,  590 
of  particular.    See  special  Ar- 
teries, 
tubular,  570 
varicose,  204 
varieties  of,  570 
venous,  177 
Aneurismal  diathesis,  573 
needle,  189,  190 
varix,  204 

non  traumatic,  593 
in  stumps,  110 
Angeioleucitis,  542 
Angeioma,  510,  563 

of  penis,  1088 
Angular  displacement  in  fractures,  228 

extension  in  dislocated  hip,  308,  309 
Animals,  rabid,  bites  of.    See  Bites. 
Ankle,  amputation  at,  127 

diseases  and  injuries  of.    See  under 

Joints, 
dislocation  of,  811 
excision  of,  222,  672 

for  gunshot  injury,  174 
fracture  of,  280  ' 
weak,  691 
Ankylosis.    See  Anchylosis. 
Annular  stricture  of  urethra,  1006 
Anodynes  in  inflammation,  59,  62 
Antepyretic  amputations,  114 
Anterior  curvature  of  bones  of  leg,  686 

splint,  Smith's,  274,  275,  279 
Autero-posterior  curvature  of  spine,  697 

trephining  for,  702 
Anthrax.    See  Carbuncle. 
Antimony  in  inflammation,  61 
Antiseptic  adhesive  plaster,  156 
bath  for  wounds,  152 
collodion,  152 
ligatures,  101 
treatment  of  wounds,  155 
Antiseptics  in  inflammation,  59 
Antrum,  diseases  of,  798,  794 
Antyllus,  operation  for  aneurism,  579 
Anus,  artificial.    See  Fistula,  fecal, 
false,  398 
fi^ssure  of,  897. 

fistula  of    See  Fistula  in  ano. 
malformations  of,  884 
malignant  disease  of,  891 
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Anus — 

neuralgia  of,  008 
pruritus  of,  908 
sacciform  disease  of  908 
ulcer  of,  paiuful,  897 

tuberculous,  898 
Aorta,  aneurism  of  abdominal,  600 

thoracic,  590 
compressor  for,  97,  98,  135 
ligation  of,  210,  601 
rupture  of,  spontaneous,  181 
■wounds  of,  390 
Aphakia,  735 

Aphthous  ulceration  of  penis,  1036 
Aplastic  lymph,  37 
Apncea,  treatment  of,  370 

in  wounds  of  neck,  363 
Apoplexy  of  marrow,  610 
Aqua  Conradi,  704 

Arachnitis,  erysipelatous.    See  Erysipe- 
las. 

traumatic,  329 
Areola  of  bi'east,  condition  of,  preceding 
mammary  cancer,  821 
diseases  of,  819  et  seq. 
Areolar  tissue,  diseases  of,  541 
syphilitic,  482 
lesions  of,  in  pyjemia,  439 
Arm,  amputation  of,  120 

avulsion  of,  123 
Aromatic  wine,  465 
Arrow-wounds.    See  Wounds. 
Arrows,  caustic,  in  cancer,  529 

in  carbuncle,  424 
Arsenic  in  cancer,  528,  529 
Arterial  pyicmia.    See  Pyremia. 

thrombosis,  180.    See  Thrombosis, 
transfusion,  91 
varix,  563 
Arteriotomy,  90 
Arterio-venous  aheurism,  590 

wounds,  204 
Arteritis,  567 

Artery  or  arteiies,  acupressure  of  See 
Acupressure, 
aneurism  of    See  Aneurism,  and 

special  Arteries, 
constrictor  for,  189 
contraction  and  retraction  of,  184 
contusion  of,  180 
diseases  of,  567 

syphilitic,  481 
forceps  for,  100 
hemorrhage  from,  183 
injuries  of,  180 
ligation  of,  189  et  seq. 

for  inflammation,  60 
joint-wounds,  222 

lines  of  incision  for,  205 

secondary  hemorrhage  after,  202 
occlusion  of,  567 

gangrene  after,  202 

from  injury,  180 

remote  consequences  of,  203 
in  pyaemia,  condition  of,  439 
ruptured,  180,  393 


Arter3%  ruptured — 

amputation  for,  95 
in  dislocation,  287,  288 
fracture,  238 
wounds  of,  181 

in  compound  fractures,  240 
pi  ocess  of  repair  in,  184 
rules  for  ligation  in,  191 
Artery  or  arteries  of  arm  and  forearm, 
aneurism  of,  600 
axillary,  aneurism  of,  599 

ligation  of,  209,  599 
brachial,  aneurism  of,  600 

ligation  of,  209,  600 
brachio  cephalic.    See  Arterj^  inno- 
minate, 
carotid,  aneurism  of,  595 

external,  ligation  of,  207 
internal,  ligation  of,  207,  596 
ligation  of,  206,  595 

cerebral  disease  after,  o83, 
595 

in  excision  of  upper  jaw,  798 

wo'unds  of  neck,  363 
for  neuralgia,  553 
facial,  ligation  of,  307 
femoral,  common,  acupressure  of,  605 
aneurism  of,  604 
ligation  of,  313,  604 
deep,  aneurism  of,  6(>4 

ligation  of,  313 
superficial,  aneurism  of,  605 
diffused,  605 
ligation  of,  313,  605 
gluteal,  aneurism  of,  603 
ligation  of,  210,  603 
iliac,  common,  aneurism  of,  6^0 
ligation  of,  210,  601 
external,  aneurism  of,  604 

ligation  of,  211,  604 
internal,  aneurism  of.  602 
ligation  of,  210,  603,  604 
innominate,  aneurism  of,  592 
ligation  of,  205,  206,  598 
intercostal,   hemorrhage   froni,  in 
chest  wounds,  382,  385 
injury  of,  in  fractured  ribs,  255 
interosseous,  ligation  of,  210 
intra  cranial,  aneurism  of,  59& 
intra-orbital,  aneurism  of.  596 
ischiatic  or  sciatic,  aneurism  of,  602 

ligation  of,  210 
of  leg  and  foot,  aneurisms  of,  605 
lingual,  ligation  of  207 

for   malignant  tumor  of 
tongue,  791 
mammary,    internal,  hemorrhage 

from,  in  chest  wounds,  382,  385 
obturator,  relations  of,  in  femoral 

hernia,  870 
occipital,  ligation  of,  207 
peroneal,  ligation  of,  213 
popliteal,  aneurism  of,  605 

ligation  and  compression  in, 
compared,  583,  587,  588 
ligation  of,  213 
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Artery,  popliteal- 
rupture  of,  in  fractured  knee, 
239 

pudic,  aneurism  of.  603 
radial,  ligation  of,  210 
sciatic.    See  Arter_y,  iscliiatic. 
subclavian,  aneurism  of,  390 
ligation  of,  207,  598,  599 

intra  thoracic  inflammation 
after,  583 
temporal,  ligation  of,  207 
thyroid,  ligation  of,  207 

for  bronchocele,  783 
tibial,  ligation  of,  212 

posterior,  rupture  of,  in  fracture 
of  knee,  238 
\ilnar,  ligation  of,  210 
vertebral,  aneurism  of,  596 
ligation  of,  207,  596 
Arthritis,  628 

acute,  of  infants,  630 
amputation  for,  632 
causes  of,  629 

chronic  rheumatic.    See  Arthritis, 

rheumatoid, 
deformans,  639 
excision  for,  632 
gelatinous,  628 

excision  for,  632 
of  hip-joint.    See  Hip-disease. 

intervertebral  joints,  702 
residual  abscess  after,  630 
rheumatoid,  639 

of  hip,  diagnosis  of,  from  frac- 
ture, 272 

of  sacro-iliac  joint.    See  Sacro-iliac 
disease. 

suppuration  in,  630,  632 

tenotomj'  in,  631 

traumatic.  221 
Arthropathy  from  nerve-lesion,  640 
Articular  changes  in  dislocation,  284 

neuralgia,  649 
Artificial  anus.    See  Fistula,  fecal. 

limb,  adaptation  of,  109 

membrana  tympani,  755 

pupil.  719 

respiration,  370 

sponge,  66 
Arytenoid  cartilage,  luxation  of,  365 
Ascites,  diagnosis  of,  from  ovarian  tu- 
mor. 911 
Aseptic  traumatic  fever,  51 
Aspliyxia.    See  Apnoea. 
Aspiration,  92 

of  aneurism,  579 

pneumatic,  108 
Assistants,  duties  of,  in  operations,  71 
Asthenopia,  736 
Astigmatism,  735 

Astragalo- scaphoid  joint,  excision  ot, 
689,  691 
ligament,  section  of,  689 
Astragalus,  dislocation  of,  312 
excision  of,  673 
fracture  of,  281 
68 


Astringents  in  inflammation,  59 
Ataxia,  locomotor,  a  cause  of  fracture, 
224 

Atheroma  of  arteries,  568 
Atheromasia,  569 
Atiieromatous  ulcer,  569 
Atlo-axoid  joint,  arthritis  of,  702 
Atony  of  bladder,  983 
Atrophic  scirrhus  of  breast,  826 
Atrophy,  eccentric,  246 
Atropia  in  hydrophobia,  162 

in  sperniatorriicea,  1056 
Auditory  meatus.    See  Meatus. 

nerve,  lesions  of,  761 
Aural  polypi,  751 

speculum,  750 
Auricle,  diseases  of,  749 
Auricular  appendages,  with  macrostoma, 
781 

Avulsion  of  limbs,  123,  153 
amputation  for,  94 
in  reducing  dislocations,  287, 289 
of  nasal  polypi,  766 
toe-nail,  537 
I  Axilla,  dislocation  of  humerus  into,  293 
Axillary  artery.    See  Artery. 

glands,  management  of,  in  excision 
of  breast,  829 

BACK,  injuries  of,  341 
Bacteria  in  pyfemia,  439 
Balanitis,  1036 
Balano-posthitis,  458 
Balls,  encysted,  176 
Bandages,  81 

for  eye,  459,  705,  718 
Bands,  extending,  in  reducing  disloca- 
tions, 286 
internal  strangulation  by,  875 
intrabursal,  548 

membranous,  in  tympanum,  759 

Bar  at  neck  of  bladder,  981 

Barbadoes leg,  502,  542 

Barometer,  state  of,  influencing  results 
of  amputation,  112 

Barren  cysts,  496.    See  Cysts. 

Basedow's  disease.  See  Goitre,  exoph- 
thalmic. 

Bath,  antiseptic,  for  wounds,  152 
hot-air,  in  hydrophobia,  162 

Battey's  operation,  918 

Bavarian  dressing  for  fractures,  244 

Bayonet  wounds.    See  Wounds. 

Bed,  fracture,  234 

Bed-sores,  418 

after  spinal  injuries,  347,  354 

Bell,  instrument  for  varicocele,  1050 

Belladonna  in  shock,  68 

Bellows  for  artificial  respiration,  370 

Bending  of  bone,  219 

Bert's  mode  of  producing  anaesthesia,  80 

Bibron's  antidote,  160 

Biceps  tendon,  displacement  of,  295 
division  of,  681 

Bichloride  of  methylene  as  an  anaesthetic, 
80 
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Bifid  uvula,  802 

Bigelow,  dislocation  of  hip,  302  et  seq. 

litholapaxy,  945 
Bilateral  lithotomy,  962 
Biliary  abscess,  927 

fistula,  398 
Bistoury,  99 

Bites  of  rabid  animals,  161 
snake,  159 
syphilis  from,  159 
Bivalve  speculum,  1061 
Black  cataract,  720 
Bladder,  absence  of,  971 
atony  of,  983 

complicating  lithotrity,  950 
bar  at  neck  of,  981 
calculus  of    See  Calculus,  vesical, 
cancer  of,  980 
catarrh  of,  978 
clots  in,  982 
diseases  of,  971 

malignant,  complicating  litho- 
trity, 950 

structural,  979 
exploration  of    See  Sounding, 
extroversion  or  exstrophy  of,  971 

table  of  cases  of,  975 
fissure  of  neck  of,  981 
fistulfe  of    See  Fistulae. 
foreign  bodies  in,  402 
hemorrhage  from,  982 
hernia  of  835,  976 

calculus  in,  970 
inflamnuition  of    See  Cystitis. 

after  spinal  injuries,  346 
injuries  of,  401 
inversion  of,  976 
irritability  of,  978,  985 
malformations  of,  971 
malpositions  of,  976 
missing  tlie,  in  lithotomy,  957 
neuralgia  of,  985 
paralysis  of,  983 
puncture  of,  992  et  seq. 

for  stricture,  1019 
resecti(m  of  401 
rupture  of,  401 

from  retention  of  urine,  1020 
sacculated,  979 

complicating  lithotrity,  950 
spasm  of,  985 

in  lithotomy,  958 
stone  in.    See  Calculus,  vesical, 
tubercle  of  981 
tumors  of,  980 

Avashing  out  the,  after  lithotrity,  946 

wounds  of,  402 
Blear-eye.    See  Ophthalmia  tarsi. 
Bleeding  piles,  899 
Blennorrhagia.    See  Gonorrhoea. 
Blennorrhoea,  452 

of  lachrymal  sac.  See  Mucocele. 
Blepharitis  ciliaris,  741 
Ble})harospasm,  709 
Blind  fistula  in  ano,  894 
urinary,  1024 


Blind- 
piles,  899 

Blindness,  nervous,  727 

Blisters  in  gonorrhoea,  455 
in  indolent  ulcers,  415 

Blood  in  gangrenous  stomatitis,  419 
in  inflammation,  35 
inhalation  of,  91 
intra-perilontal  injection  of,  91 
loss  of    See  Hemorrhage, 
peptonized,  transfusion  of,  90 
in  pyfemia,  439 
transfusion  of,  90,  186 
in  pypemia,  443 

Blood-calculi,  932 

Bloodless  method  of  operating,  Es- 

maich's,  96 
Blood-letting,  88  et  iteq. 
in  aneurism,  579 

inflammation,  59,  60 
lung  wounds,  384 
shock, 140 

strangulated  hernia,  848 
Bloodvessels  in  inflammation,  35 

injuries  of  177 

in  pyaemia,  439 
Blue  pus,  39 
Boil.    See  Furuncle. 
Bond,  splint  for  fracture  near  elbow,  265 

of  radius,  268 
Bone,  abscess  of,  612 

absorption  of,  after  fracture,  246 

aneurism  in,  624 

atrophy  of,  619 
eccentric,  246 

bending  of,  219 

caries  of    See  Caries. 

contusion  of,  176,  219 

cysts  of,  622 

death  of.    See  Necrosis. 

decalcification  of  607 

decalcified,  for  drainage  tubes,  156 

diseases  of  inflammatory.  606 
non-inflammatory,  619 

eburnation  of,  608 

elongation  of,  after  amputation,  109 

excision  in  continuity  of,  174,  619 

exfoliation  of,  616 

fracture  of.    See  Fracture. 

gangrene  of    See  Necrosis, 
mephitic,  615,  616 

grafting  of,  247,  659 

hemorrhage  from,  107 

hydatids  in,  622 

hypertrophy  of,  619 

injuries  of,  218 

malignant  disease  of,  623 

medullization  of,  607 

necrosis  of    See  Necrosis. 

in  nervous  affections,  622 

osteo-porosis  of,  607 

in  pyaemia,  439 

rarefaction  of  607 

in  rickets,  448 

sarcoma  of,  623 

sclerosis  of,  60S 
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Bone — 

scrofula  of,  447,  621 

suppuration  in,  610  et  seq. 

syphilitic  affections  of.  488,  632 

transplantation  of,  247,  659 

tubercle  in,  621 

tumors  in,  623 
pulsating,  634 

turbinated,  removal  of,  for  nasal 
polypus,  766 

ulceration  of    See  Caries. 
Bone-earth  calculus,  931 
Bone-nippers,  lOO 
Bony  anchylosis,  642  et  xeq. 
Borborygmus  in  hernia,  885 
Bouchon.  184 
Bougie,  Eustachian,  757 

medicated,  455 

oesophageal,  811 

rectal,  889 

urethral,  996 
Bouton.    See  Malignant  pustule. 
Boutouniere  operation  for  urethral  stric- 
ture, 1014  et  seq. 
Bowel.    See  Intestine. 
Bow-legs.    See  Genu  extrorsum. 
Brachial  artery.    See  Artery,  brachial. 
Brachio  cephalic  artery.   See  Artery,  in- 
nominate. 
Brachymetropia.    See  ]\[yopia. 
Bracketed  splint,  274,  275,  670,  673 
Brain,  aneurism  in.        Arteries,  intra- 
cranial. 

changes  in,  after  amputation,  109 

in  hydrophobia,  103 
compression  of.    See  Compression, 
concussion  of.    See  Concussion, 
congestion  of,  from  injuries  of  chest, 
383 

contusion  of,  323 

foreign  bodies  in,  834,  337 

fungus  of,  693 

hernia  of.    See  Hernia  cerebri, 
inflammation  of,  3'28 
injuries  of,  323,  834 
in  pysemia,  439 
syphilitic  affections  of,  481 
tumors  of,  693 
wounds  of,  334 
Brau  dressing  for  compound  fracture,  243, 
279 

Brasdor,  operation  for  aneurism,  584 
Breast,  abscess  of,  821,  828 
cancer  of,  836 

state  of  areola  preceding,  831 
cysts  of,  proliferous,  885 

simple,  834 
diseases  of,  818 

in  male,  830 
excision  of,  838 
gathered,  831 
hydrocele  of,  824 
liyjiertrophy  of,  818 
inflammation  of,  831  | 
milk-tumor  of.  8l9  i 
neuralgia  of,  833  ' 


Breast — 

painful  subcutaneous  tubercle  of,  825 
sarcoma  of,  836 
sero-cystic  sarcoma  of,  825 
strapping  tiie,  823,  833 

tumor  of,  glandular  or  adenoid,  835 
irritable,  513,  825 
sarcomatous,  836 
Bridle-stricture,  1006 
Bromine  in  liosintal  gangrene,  433 
Bronchitis  in  throat  wounds,  303 
Bronchocele,  781 
Bronchotomy,  373  et  seq. 
Bruise.    See  Contusion. 
Bruit  in  aneurism,  575 
Brush-burn,  155 
Bryant's  line,  370 
Bubo,  chancroidal,  462,  405 

gonorrhoeal,  455 

parotid,  783 

primary,  467,  474,  548 

syphilitic,  473 
Bubon  d'emblee.    See  Bubo,  primary.. 
Bubonocele.    See  Hernia,  inguinal. 
Buchanan,  radical  t  reatmentof  hernia,  866 
Bufty  coat  ot  blood  in  infianimation,  36 
Bullet  forceps,  170 

wounds,  164 
Bunion,  548 
Buphthalmos,  711 
Burning  pain  in  nerve  injuries,  310 
Burns  and  scalds,  318 

amputation  for,  94,  315 

anchylosis  of  jaw  from,  318 

cicatrices  of,  316 

duodenal  ulcer  in,  314 

of  month,  pharynx,  and  glottis,  366 
Bnrow,  plastic  operation,  774 
Burr-head  drill,  614,  615 
Bursa,  hyoid,  liygroma  of,  785 
Bursse,  diseases  of,  547 

syphilitic,  478,  482 

injuries  of,  218 
Buslie,  needle  and  needle-carrier  fbr 
piles,  904 

Butcher,  forceps,  knife-bladed,  653,  654 
saw  for  excisions,  126,  139,  653,  653 
Button-cautery,  85 
Button-hole  fracture.    See  Fracture. 
Button-suture,  1039 

CACHEXIA,  cancerous,  530 
Cadaver,  skin-grafting  from,  416 
Ca3cal  hernia,  885 
Caesarean  section,  919 
Calcanenm,  dislocation  of,  312 
excision  of,  674 
fracture  of,  381 
Calcareous  deposits  in  membrana  tj^ra- 

pani,  753 
Calcification  of  arteries,  569 
Calcis,  OS.    See  Calcanenm. 
Calculus,  lacteal  or  mammary,  819 
nasal.    See  Rhinolite. 
prostatic,  968,  995 
renal,  933 
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Calculus,  renal — 

nephrotomy  for,  919 
urachal,  970 
ureteral,  933 
urethral,  968 
urinary,  varieties  of,  929 
vesical,  933 

causes  of,  935 

diagnosis  of,93G 

extra-pelvic,  970 

localities  in  whicli  prevails,  935 

mode  in  which  oiiginates,  938 

nature  and  size  ot,  suitable  for 
litliotrity,  949 

prognosis  of,  940 

proportion  of  cases  requiring  li- 
thotomy, 951 

recurrent,  967 

sounding  for,  937.  /See  Sounding, 
structure  of,  933 
symptoms  of,  936 
treatment  of,  940 

by  lithectasy,  969 
litholapaxy,  945 
lilholysis,  940 
lithotomy,  951,  969.  See 

Lithotomy, 
lithotrity,  941,  969  See 
Lithotrily. 
in  women,  969. 
Calf,  ligature  from  nerve  of,  190 
Cnllisen,  lumbar  colotomy,  882 
Callous  ulcer.    See  Ulcer. 
Callus,  233 

bonding  and  breaking,  in  badly- 
united  fiactures,  244 
Canal  of  Nuck,  hernia  into,  862 
hydrocele  of,  874,  lOliO 
Canaiiculi,  obstiuction  and  slittinir  of 
746 

Canalization  of  veins,  178 
Cancellous  exostosis,  508 
Canula,  trachtal.  374 
Canula-forceps,  719 
Canula-scissors,  727 
Canule  a  ciieniisc  in  lithotomy,  960 
Cancer,  517 

chimney-sweeper's  or  soot,  1039 

colloid,  alveolar,  or  gum,  526 

diagnosis  of,  527 

epithelial.    See  Epithelioma. 

fibrous,  506,  527 

ha;matoid,  525 

hard.    See  Scirrhus. 

local  origin  of,  527 

lymphatic,  519 

medullary.    See  Encephaloid. 

melanoid  or  melanotic.  524 

nature  andgeneral  pathology  of,  527 

osteoid,  525 

prognosis  of,  528 

recurrent,  treatment  of,  530 

scirrhous.    See  Scirrhus. 

soft.    See  Encephaloid. 

treatment  of,  528  \ 

villous,  526  I 


Cancer  of  bladder,  9F0 

bone,  624 

breast.  826 

state  of  areola  preceding,  831 

ear,  762 

jaws,  795,  799 

oesophagus,  HIO 

parotid  gland,  783 

penis,  1038 

prostate,  994 

rectum,  891 

testis,  1053 

tongue,  789 

tonsils,  807 

urethra,  1021 

uterus,  1066 

vagina,  1062 

vulva,  1060 
Cancer-juice,  520,  523 
Cancer-serum,  524 
Cancerous  cachexia,  520 

diathesis,  527 

ulcer,  518 

Cancrum  oris.  See  Stomatitis,  gan- 
grenous. 

Cannon-ball,  wounds  by.  164 

Canthopiasty,  707,  722,  743 

Canthus,  division  of,  459.  See  Cantho- 
piasty. 

Capillaries  in  pysEmia,  439 
Capillar}!-  nsevi,  564 
Capsular  cataract,  720.  726 
Capsulated  scirrhus,  517.  827 
Capsulo-lenticular  cataract,  720 
Caput  obstipum.    See  Wry  neck. 

succedaneum,  321 
Carbolic  acid,  antiseptic  treatment  bv, 
155 

in  diabetic  cases,  71 
hemorrhoids,  905 
hydrocele,  1045 
local  an<iestliesia  by,  80 
Carbolizcd  ligatures,  190 
in  aneurism.  581 
Carbonate-of-lime  calculus,  932 
Carbuncle,  424 
facial,  425 
Carcinoma.    See  Cancer. 
Carden,  amputation  through  condyles  of 

femur,  131 
Cardiac  end  of  stomach,  dilatation  otf 
924,  925 
resection  of,  924 
Carditis  from  contusion  of  chest,  382 
Caries,  613 

of  orbit,  748 
in  stumps.  111 
syphilitic,  483 

of  vertebrfe.    See  Spine,  antero-pos- 
terior  curvature  of 
Carnification  of  marrow,  609 
Carotid  artery.    See  Artery,  carotid. 
Carpus,  dislocations  of,  301 

fractures  of,  269 
Carrageen  poultice,  58 
Carron  oil  for  burns,  316 
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Cartilage  in  callus,  234 

ensiform,  fracture  of,  254 
ulceration  of,  in  artliriti^  639 
Cartilages,  costal,  fractures  of,  253 
epiphyseal,  in  rickets,  448 
loose,  in  joints,  50G,  G48 
semilunar,  dislocation  of,  310 
Cartilaginous  tumors,  506 
Castration,  1054 

for  onanism,  1056 

radical  cure  of  hernia,  837 
tumors  of  testis,  1052  et  seq. 
Cataract,  720 

capsular  and  secondary,  726 
diagnosis  of,  720,  721 
operation  for  ripening,  721 
treatment  of.  721 

by  discission  from  behind,  726 
flap  operation,  722 
linear  extraction,  726 
modified  linear  extraction, 
724 

needle  operation,  or  solution, 
725 

reclination,    depression,  or 

couching,  721 
suction,  726 
traction,  724 

Yon  Graeie's  method,  724 
Catarrh,  vesical,  978 
Catarrnal  ophthalmia,  703 
Catheter,  995 

Eustachian,  757 
female,  1020 
introduction  of,  997 

by  tour  de  maitre,  098 
metallic  and  flexible,  choice  between, 
999 

mode  of  fastening,  in  urethral,  991 
Nelaton's,  906 
prostatic.  989,  990 
self-retaining,  991 
sigmoid,  917 

use  of.  in  enlarged  prostate,  989  et  seq. 

fractured  pelvis,  255 

gonorrhcEa,  456 

spasm  of  urethra,  1004 

spinal  injuries,  354 

stricture  of  urethra,  1010  et  seq. 

vesico-vaginal  fistula,  1029 
vertebrated,  990,  991 
Catheterization,  997 
of  larynx,  370 
posterior,  999 
of  ureters,  933,  970 
Catlin,  99 

Catopric  test  for  cataract,  720 
Caustic  in  aneurism,  590 

arrows.    See  Arrows. 

in  cancer,  528 
ei)ithelioma,  533 

for  piles,  905 

prolapsus  of  rectum,  907 
Cauterisation  en  fleches,  5i9 
Cauteiy,  actual,  80 

button,  85 


Cautery — 

galvanic,  86 

for  laryngeal  growths,  816 
nasal  polypi,  767 
in  hemorrhage,  i88 

hospital  gangrene,  422 
inflammation,  59 
Paquelin's,  87 

for  hemorrhoids,  905 
in  tracheotomy,  374 
ununited  fracture,  247 
urethral  tumors.  1022 
Cavernous  bodies  of  penis,  rupture  of,  403 
Cells,  amceboid,  movement  of,  37 
mastoid,  inflammation  of,  760 
new,  origin  of,  37 
Cellular  and  cellulo-cutaneous  erysipe- 
las.   See  Erysipelas. 
Cellulitis,  541 
CephalhiBniatoma,  321 
Cephal hydrocele,  traumatic,  331 
Cerebral  complications  of  head  injuries, 
323 

irritation.    See  Concussion  of  brain. 

localization,  337 
Cerumen,  accumulation  of,  in  auditory 

meatus,  750 
Cervical  glands,  enlargement  of,  785 
Chain-saw,  652,  653 
Chalazion,  746 
Chancre.    See  Syphilis. 

mixed,  473,  486,  488 

soft  or  non-infecting.  See  Chancroid. 
Chancroid,  462 

com|>lications  of,  463,  465  et  seq. 

diagnosis  of,  464 

from  syphilis,  485 

in  female,  465 

localities  of,  462 

phagedsenic,  463,  467 

pliimosis  and  paraphimosis  with,  466 

prognosis  of,  464 

serpiginous,  463.  467 

treatment  of,  464 

urethral,  465 
Charbon     See  Pustule,  malignant. 
Chaude-pisse,  452 
Cheek,  diseases  of,  773 

fistulae  of,  361 

operations  on.  774 

wounds  of,  361 
Cheek  compressor  for  harelip,  779 
Cheiloplasty  of  lower  lip,  317,  776 

upper  lip  and  angle  of  mouth,  317. 
777 

Cheloid.    See  Keloid. 
Chest,  contusions  of,  380 

foreign  bodies  in,  389 

incision  of,  388 

tapping  the.    5ee  Paracentesis  tho 
racis. 

wounds  of,  382  et  seq. 
Chian  turpentine  in  cancer,  528 
Chilblain.    See  Pernio. 
Chimney-sweeper's  cancer,  1039 
Chloral,  intravenous  use  of,  80 
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Chloral— 

for  wounds,  154 
Chloroform,  administration  of,  78 

in  cataract  operations,  721 
fissure  of  anus,  898 

o(>nipared  with  ether,  75 

primary  anresthesia  from,  76 
Choked  disl<,  732 
Cholecystectomy,  926 
Cholecysto-enterostomy,  926 
Cholecystotomy,  925 
Chondroid  tumor,  505 
Chopart,  amputation  through  tarsus,  125 
Chordee,  455 

Chorea  after  amputation,  109 
complicatinij  fracture,  240 
syphilitic,  481 

Choroid,  diseases  of,  7^.0 

Choroiditis,  730 
syphilitic,  477 

Cicatrices  from  burns,  operations  for, 
316 

contraction  of,  48 
depressed,  318 
growth  of,  48 

wariy  tumors  or  ulcers  of,  538 
Cicatrization,  47 

subcrustaceous,  147 
Cilia.    See  Eyelashes. 
Ciliary  body,  diseases  of  708  et  fteq. 

muscle,  divisi(m  of   See  Cylicotomy. 
paralysis  and  spasm  of,  736 

staphyloma,  712,  714 

zone,  708,  715 
Circular  amputation,  102 
Circulation,  collateral,  199 
Circumcision,  1034 
Cirsocele,  1048.    See  Varicocele. 
Cirsoid  aneurism.    See  Arterial  varix. 
Clamp  and  cautery  for  piles,  903 
prolapsus  of  rectum,  }f07 
Clamp  for  ovariotomy,  916 
Clamp-forceps  for  piles,  905 
Clamp-sliield  for  ovariotomy,  917 
Clap.    See  Gonorrhoea. 

dry,  452 
Clavicle,  dislocation  of,  291,  293 

excision  of  056 

for  dislocation,  292 

fracture  of,  256 
Cleft  palate,  802 

scrotum,  1032 
Climate,  influence  of,  on  aneurism,  572 
Clitoridectomy,  1060 
Clitoris,  hypertrophy  and  excision  of, 
1060 

Cloacae  in  necrosis,  616 
Clove-hitch  knot,  286 
Clover,  apparatus  for  giving  chloroform, 
79 

washing  out  bladder,  946 
Club-foot.    See  Talipes. 
Club-hand,  681 

Coagulating  injections  in  aneurism,  589, 
605 

Coagulation  of  blood  in  inflammation,  36 


Coagulum,   external  and  internal,  in 

wounds  o^  arteries,  184 
Coat-sleeve  amputation,  103 
Cocaine,  local  ansesthesia  by,  80,  711,  740 
Coccygodynia,  255 

Coccvx,  excision  of,  in  imperforate  rec- 
"  tum,  886 
fracture  of,  255 
Cock,  impermeable  stricture  of  urethra, 
1017 

Cohnheim,  origin  of  lymph-corpuscle,  37 

pus  corpuscle,  40 
Cold  abscess.    See  Abscess, 
anesthesia  by  use  of,  80 
ai)pareul  death  from,  319 
in  cancer,  528 
eff'ects  of,  318 
in  hemorrhage,  186 
inflammation,  55 
mechanism  of  death  from,  318 
in  spine  disease,  701 

strangulated  hernia,  848 
traumatic  fever,  56 
Colectomy,  884 
Collajise.    See  shock, 
of  lung,  388 

in  strangulated  hernia.  844 
Collar  for  cicatrices  of  neck,  317 
Collateral  circulation.  199 
Colles,  fracture  of  radius,  267,  2G8 
Colles's  law.  492 
Collodion,  151 
Colloid  cancer,  526,  826 

cysts,  497 

styptic.  152 
Colon,  syphilitic  ulceration  of,  480 
Color-blindness,  734 
Colotomy,  882 

for  imperforate  rectum,  886 
intestinal  obstruction,  882 
recto- vesical  fistula,  893 
stricture  of  rectum,  890.  892 
Columna  nasi,  restoration  of,  770 
Coma  in  spinal  injuries,  347 
Combined  oesophagotomy,  811 
Come,  Frere,  lithotome  cache,  957 
Complaisance,  operations  of,  04,  113 
Complex  cystigerous  cysts,  498 
Compress,  graduated,  i87 
Compressing  bandage  for  eye,  718 
Compression  in  aneurism,  585 

of  brain,  327 

in  cancer,  528 

for  granular  lids,  707 
hemorrhage,  187 

in  inflammation,  60 

of  spermatic  cord  for  neuralgia  of 
testis,  1042 
spinal  cord,  342 
Compressors,  arterial,  97,  586,  960 
Concussion  of  auditory  nerve,  761 

brain,  323 

cerebral  irritation  followino-,  325 

lung,  381 

retina,  358 

solar  plexus,  391 
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Concussion  of— 

spinal  cord,  341 
Condyle  of  lower  jaw,  excision  of,  802 
Condylomata.    See  Mucous  patches. 
Confrontation  in  diagnosis  of  syphilis,  485 
Congenital  cystic  hygroma,  496 

fistula  of  ureter,  972 

hernia,  859 

hydrocele,  1042 

inequality  in  length  of  limbs,  274 
tumor  of  sterno-mastoid,  217,  483, 
785 

Congestion,  34 

Congestive  stricture  of  urethra,  1004 
Conical  cornea,  711,  719 

stump,  109 

trephine,  340 
Conjunctiva,  diseases  of,  70B 

dryness  cf.    See  Xerophthalmia. 
.  tumors  of,  708 
Conjunctivitis,  703  et  seq. 

diphtheritic,  705,  706 

gonorrhoea).    See  Gonorrhoea. 
Conoidal  bullet,  wounds  by,  164 
Consent  of  patient  to  operation,  70 
Constipation  in  strangulated  hernia,  844 
Constriction,  seat  of,  in  strangulated  her- 
nia, 842 
Constrictor,  artery,  189 
Contiguity,  amputation  in,  92 
Continued  suture,  150 
Continuity,  amputation  in,  92 

of  bones,  excision  in,  174,  619 
Continuous  dilatation   in  stricture  of 
oesophagus,  811 

pulverization,  157 
Contractile  stricture  of  urethra,  1007, 

1011,  1012 
Contraction  of  cicatrices,  48 

elbow,  681 

fingers,  681 

forearm  and  hand,  681 

hip,  683 

knee,  685 

shoulder,  680 

tendons  after  amputation.  111 
toes,  692 
Contre-coup,  223 
Contused  wounds.    See  Wounds. 
Contusion,  143 

of  arteries.    See  Arteries, 
bones.    See  Bones, 
brain.    See  Concussion. 
Convulsions  after  operations  in  children, 
778 

from  nerve-wounds,  214 
in  injuries  of  the  head,  329 
spine,  344 
Copaiba  in  gonorrhoea,  455 
Coracoid  process,  fracture  of,  261 
Cord,  spermatic,  compression  of,  for  neu- 
ralgia of  testis,  1042 
hsematocele  of,  1047 
hydrocele  of,  1046 
tumors  of,  10"3 
wounds  of,  405 


Corelysis,  719 
Cornea,  abscess  of,  709 

conical,  711,  719 

fistula  of,  710 

foreign  bodies  in,  358 

hernia  of,  710 

herpes  of,  709 

opacities  of,  711 

paracentesis  of,  709 
for  glaucoma,  737 

plastic  operations  on,  711 

staphyloma  of,  711,  712 

tattooing  the,  711 

trephining  the,  737 

ulcers  of,  710 
Corneitis,  708 
Corns,  536 

Coronoid  process,  fracture  of,  266 
Corpora  cavernosa,  affections  of,  1036 
Corpuscles,  lymph,  30 
pus,  39 

red  and  white  blood,  in  mflamina- 

tion,  35 
Corpuscular  lymph,  37 
Corrosive  liquids,  injuries  by  drinking, 

366 

sublimate  in  dressing  wounds,  156, 
157 

Coryza  in  hereditary  syphilis,  484 
Costal  cartilages.     See  Cartilages. 
Costiveness  in  spinal  injuries,  345 
Cotton-wool  dressing,  108,  152,  154 
Couching  for  cataract,  721 
Counter-extension  in  fractures,  273 
Counter-irritation,  85 
in  arthritis,  682 

hip  disease,  637 

inflammation,  59 

spine  disease,  701 
Counter-stroke,  fracture  by,  223 
Coup  de-tonet,  217 
Couvercle,  184 
Coxalgia.    See  Hip-disease. 
Cradle,  Salter's,  for  fractured  leg,  279, 
280 

Craniotabes  in  rickets,  449 
Creeping  chancroid,  463 
Crepitation  in  chronic  synovitis,  626 
Crepitus  in  fractures,  230 
in  spinal  injuries,  351 
Cretinoid  condition  following  thyroidec- 
tomy, 783 
Crico-thj'rotomy,  372 
Critical  days  in  burns,  315 
Cross-eyes.    See  Strabismus. 
Ci'oss-legged  progression,  683 
Croup,  815 
Croupous  lymph,  37 
Crural  hernia.    See  Hernia,  femoral. 
Cruro  properitoneal  hernia,  870 
Crushing  calculus.    See  Lithotrity. 

in  lateral  lithotomy,  958 
Cryptorchids,  1040 
Crystalline  lens.    See  Lens. 
Cubebs  in  gonorrhoea,  455 
Cuboid  bone,  dislocation  of,  312 
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Cncaine.    See  Cocaine. 

Cuirass-like  scii  rlius  of  breast,  521,  826 

Cuneiform  bone,  dislocation  of,  312 

Cup  of  optic  papilla,  733 

Cupped  blood  in  inflammation,  36 

Cupping-,  89 

Curdy  pus,  39 

Curette,  723 

urethral,  947 
Curvature,  anterior,  of  bones  of  leg,  686 

antero  posterior,  of  spine,  697 

lateral,  of  spine,  677 
Cutaneous  erysipelas.    See  Erysipelas. 

proliferous  cysts,  499 
Cuticle,  trans^plantation  of,  for  ulcers,  415 
Cutting  for  stone.    See  Lithotomy. 
Cyclilis,  714 

Cylicotomy  for  glaucoma,  737 
Cj'lindroma,  515 
Cyphosis,  678 

Cj'st  or  Cysts,  autogenous,  496 
colloid,  497 

complex  cystigerous,  498 
compound,  498 
cutaneous  proliferous,  499 
denligerons,  500 

endogenous  and  exogenous  growth 

of  498 
niultilocular,  498 
mucous,  497 
oily,  497 
origin  of,  495 
parent,  498 

primary  and  secondary,  496 
proliferous,  498,  499 
letention,  495 
sanguineous,  497 
sebaceous,  500 
seminal,  497 
serous,  496 
simple  or  barren,  496 
synovial,  496 
Cysts,  abdominal,  928 
of  antrum,  794 

back,  congenital,  697 

bladder,  dermoid,  980 
in  bone.  622 
of  breast.  824 

broad  ligament,  911,  913 

labia  majora,  1060 

neck,  785 

omentum,  834,  853 

ovary.    See  Ovarian  tumors. 

parotid  region,  783 

prostate,  995 

submaxillary  gland,  784 

testis,  1052 

tongue,  788 

uracbus,  929 
Cystic  hygroma,  congenital,  496 
sarcocele,  1052 
tun)or.    See  Cyst. 
Cystine  calculus,  932 
Cystitis,  976 

ccmiplicating  lithotrity,  950 
in  spinal  injuries,  346 


Cystocele,  832,  976,  1062 
calculus  in,  970 
obturator,  873 
Cystoscope,  1000 
Cystotome,  722,  723 
C^'stotomy.    See  Lithotomy, 
for  cystitis,  979 

enlarged  prostate,  994 
ruptured  bladder,  401 

DACRYO-ADENITIS,  746 
Dacryo-cvstitis,  747 
Dactylitis,  syphilitic,  432,  484 
l)a,y-l)lindness.    See  Nyctalopia. 
Da3'-sigbt.    See  Hemeralopia. 
Deafness,  nervous,  761 
Debridement,  170 

for  protrusion  of  intestine,  396 
Decalcification  of  bone,  607 
Decalcified  bone  for  drainage  tubes,  156 
Deer,  ligature  from  sinew  of,  190 
Deformities,  treatment  of     See  Ortho- 
paedic surgery. 
Deformity,  amputation  for,  95,  113 
in  fractures,  228 

spinal  injuries,  350 
Degeneration  of  lymph,  38 
Deligation  See  Ligation. 
Delirium  in  spinal  injuries,  347 

traumatic,  140,  141 
Demaication,  line  of,  49 
Dementia,  sypliilitic,  481 
Dentigerous  cysts,  500 
of  antrum,  794 
Depletion  in  inflammation,  60 
Deposits,  urinary,  929 
Depressed  fracture  of  skull,  331,  332,  335 

nose,  773 
Depression  of  cataract,  721 
Dermatolysis,  542 
Dermoid  cyst  of  bladder,  980 
Desmoid  tumor,  505 

Destructive  changes  in  inflammation,  40 

Detachment  of  retina,  732 

Determination,  35 

Development  of  lymph,  38 

Dextrine  bandage,  84 

Diabetes  predisposing  to  fracture,  246 

syphilitic,  481 
Diabetic  cataract,  726 

patients,  preparation  of,  for  opera- 
tions, 71 

Diagnosis,  anesthetics  to  aid,  74 
Diaphoretics  in  inflammation,  62 
Diaphragm,  injuries  of,  390 
Diaphragmatic  breathing  in  spinal  inju- 
ries, 345 

hernia,  390,  855 
Diastasis,  282 

of  pelvis,  254,  291 
sternum,  254,  291 
Diatheses,  urinary,  929 
Diathesis,  aneurismal,  573 

cancerous,  527 

hemorrhagic,  183 

purulent  or  pyogenic.    See  Pyaemia. 
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Diathetic  diseases,  444 
Diet  in  inflammation,  54 

after  operations,  65 
Difli'nse  inflammation.  See  Inflammation. 
Diff'iisecl  liydrocele  of  spermatic  cord, 
1046 

sui>puration,  412 
Digitalis  in  inflammation,  63 

shock,  68 

Dilatation  of  orifices  of  stomach,  934,  935 
of  sphincter  aui  in  fissure  of  anus, 
898 
in  piles,  904 
of  urethral  strictures,  1009,  1011 

Dilated  oesophagus,  810 

Dilator,  cosopliageal,  811 
urethral.  969 

Dip  of  conoidal  bullet,  164 

Diphtheria,  815 

Diphtheritic  conjunctivitis,  705,  706 

deposit  on  ■wounds,  69 
Direct  method  of  artificial  respiration, 
871 

Director,  grooved,  19B,  194 
Disarticulation,  93.    See  Amputation. 

of  lower  jaw,  800 
Discission  of  cataract  from  behind,  726 
Disk,  choked,  783 
Dislocation,  282 

articular  changes  produced  by,  284 

causes  of,  288 

complete.  283 

complicated,  383,  387 

complicating  fractures,  339,  241 

compound,  282,  287 

amputation  for,  95,  287 

congenital,  282,  289 

diagnosis  of,  288 

old,  282,  287 

partial,  282 

pathological  and  spontaneous,  382, 
289 

prognosis  of,  284 
reduction  of,  285  et  seq. 
symptoms  of,  283 
treatment  of,  284  et  seq. 
Dislocation  of  ankle,  811 
astragalus,  312 
carpal  bones,  801 
clavicle,  291 
crystalline  lens,  359 
elbow.  298  et  seq. 
hip,  303  et  seq. 

in  hip-disease,  634 
hyoid  bone,  291 
knee,  310 
lower  jaw,  290 

metacarpus  and  finger,^,  301,  302 

metatarsus  and  toes,  812 

patella,  309 

pelvis,  291 

penis,  403 

ribs,  291 

scapula,  298 

semilunar  cartilages,  810 
shoulder,  298  et  seq. 


Dislocation  of — 
spine,  349 
sternum,  253,  291 
tarsus,  312 
wrist,  800 
Displacement  in  fractiires,  228  et  seq. 
Dissecting  aneurism,  572 
Dissection  wounds.    See  Wounds. 
Distichiasis,  741 
Diuretics  in  inflammation,  63 
Division  of  tendons.    See  Tenotomy. 
Dogs,  transplantation  of  bone  from,  247 

periosteum  from,  659 
Dorsal  disease  of  toes,  540 
Double  extension  in  hip-disense,  687 
sacro-iliac  disease,  639 
spine-disease,  701 
I  Double-lip,  774 
Double  vagina,  1059 
Douche,  Tliudichum's,  for  ozoena,  765 
foreign  bodies  in  nose  and  ear, 
360,  ^61 
Drainage  by  catgut,  156  ■ 
in  ovarian  cysts,  913 
after  ovariotomy,  917 
in  suppurating  joints,  221 
suppurative  peritonitis,  394 
Drainage-anchor,  411 
Drainage-tube,  Chassaignac's,  221 
}        after  paracentesis  thoracis,  888 
I        introduction  of,  in  abscess,  411 
I  Dressing  of  operation  wounds,  72 
I  Drill,  burr-head,  614,  615 
j        for  ununited  fracture,  248 
Drilling  vesical  calculi,  958 
Dropsy  of  antrum,  794 

encysted,  3i)2 
Dry-dressing,  108 
Duck-billed  speculum,  1026,  1061 
Duct,  nasal,  obstruction  of,  747 
Duodenal  ulcer  in  burns,  814 
Duodenostomy.    See  Enterostomy. 
Dura  mater,  fungus  of,  692 
Dysphagia  from  aneurism,  575 

conditions  which  produce,  808  eiseq. 
in  spinal  injuries,  345 
wounds  of  throat,  863 
Dyspnoea  from  aneurism,  575 
in  spinal  injuries,  845 
wounds  of  Inng,  383 
throat,  868 

EAR,  accumulation  of  wax  in,  750 
cancer  of,  762 
diseases  of,  749 

syphilitic,  477 
foreign  bodies  in,  860 
hemorrhage  from,  882 
inflammation  of,  fatal,  761 
neuralgia  of,  761 

ringing  in.    See  Tinnitus  anrium. 

watery  discharge  from,  333 
Ear-ache,  758 
Ear-speculum,  750 
Ear-trumpet,  760,  761 
Earth  dressing  for  wounds,  153,  154 
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Eau  de  luce,  160 
Eburnation  of  bone,  608 
Ecchymosis,  143 

ill  fractures,  230 

intra-orbital,  332 

lumbar,  in  liaemotliorax,  385 
Ecraseur  in  amputation  of  penis,  1038 

laryngeal,  816 

rectilinear,  904 

in  removal  of  epithelioma,  533 

liemorrlioids,  904 

tongue,  789  et  seq. 
Ectropion,  743 
Eczema  of  auricle,  749 

mercurial,  491 
Eczematous  ulcer.    See  Ulcer. 
Effusion,  intra-articular,  in  fracture,  231 

rupture  of  muscle,  217 
Eiryptian  ophthalmia,  704,  705 
Eilbides,  542 

Elastic  bandage  in  taxis,  848 

compression  in  orchitis,  1041 

ligature  for  epithelioma,  533 
rectal  fistula,  895 
salivary  fistula,  361 

pressure  in  irreducible  hernia,  839 
Elbow,  anchylosis  of,  046 

amputation  at,  120 

contraction  of,  681 

diseases  and  injuries  of    See  under 
Joints. 

dislocations  of,  298 

excision  of,  172,  659 
Election,  operations  of,  64 
Electric  bath  for  ulcers,  414 
Electricity,  battery  for  storing,  86 

in  cancer,  528 
Electro-puncturation,  87 

for  neuroma,  550 

ununited  fracture,  247 
Elephantiasis  Arabum,  502,  541 

of  scrotum,  1037 
Elevator  for  depressed  bone,  339 
Elliptical  amputation,  104 
Elongation  of  vulva,  805 
Elytrorraphy,  1062 
Embolism,  180 

causing  intra-crauial  aneurism,  572 

of  central  artery  of  retina,  732 

death  from,  after  operations,  08,  142 

by  fat,  142,  237 

fragments  of  liver,  142 

in  P3'femia,  436 

transference  of  tumors  by,  519  * 
Emissions,  seminal,  1055 
Emmetropia,  735 

Emphysema  from  fractured  ribs,  252 
puncture  of  bladder  through  rectum, 
993 

ruptured  intestine,  393 
wounds  of  chest,  382,  383  et  seq. 
throat,  363 

Emprosthotonos,  554 

Empyema,.383,  387 

Encephalitis,  traumatic,  328 

Encephalocele,  698 


Encephaloid,  521  et  seq. 
in  bone,  522,  623 
of  breast,  826 

micioscopic  appearances  of,  523 
morbid  anatomy  of,  523 
natural  history  of,  522 
treatment  of.    /See  Cancer,  treatment 
of 

Eucliondroma,  506 

following  fracture,  225 
Encysted  balls,  176 

calculus,  935,  958 

dropsy,  392 

hsematocele,  1047 

hernia,  861 

hydrocele,  1046 

rectum,  908 
Endermic  use  of  drugs,  86 
Endocarditis,  gonorrhoial,  461 
Endogenous  growth  of  cells,  37 
Endoscope,  999,  1000 

in  gonorrhoea,  455 

urethral  chancroid,  465 
Endothelioma,  516 
Enemata  in  hernia,  841,  848,  852 
Ensiform  cartilage.    See  Cartilage. 
Enterectomy,  884 

Enteritis,  intestinal  obstruction  from,  876, 
880 

syphilitic,  480 
Enterocele.    See  Hernia,  intestinal. 
Entero-epiplocele.    See  Hernia,  mixed. 
Enterorraphy,  393,  396,  397 
Enterostomy,  815 
Enterotome  for  fecal  fistula,  399 
Enterotomy  for  foreign  bodies  in  intes- 
tines, 400 

for  intestinal  obstruction,  881 
polypoid  growths,  892 
Enterotomy  tube,  883 
Entero-vaginal  fistula,  894 
Entrance,  wound  of,  165,  166 
Entropion,  742 
Enucleation.    See  Excision. 

of  ovarian  and  uterine  tumors,  916 
Eperon,  division  of,  in  fecal  fistula,  398 
Epicanthus,  745 
Epididymitis,  gonorrhoeal,  456 
Epigastric  hernia,  856 
Epiglottis,  scarification  of,  366 

tumors  of,  790,  808 
Epilepsy,  ligation  of  vertebral  artery  for, 
596 

syphilitic,  481 
trephining  for,  337 
Epipliora,  746 

Epiphyseal  cartilages  in  rickets,  448 
Epiphyses,  separation  of,  227,  234,  241. 

See  also  under  Fractures. 
Epiphysitis,  612 

Epiplocele.    See  Hernia,  omental. 
Episcleritis,  714 
Episiorraphy,  1062 
Epispadia,  1001 
Epistaxis,  763 

Epithelial  cancer.    See  Epithelioma. 
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Epithelioma,  530  et  seq. 
diagnosis  of,  HSS 
melanotic,  532 

microscopic  appearances  of,  531 

parafflne,  1039 

prognosis  of,  533 

recurrent,  534 

treatment  of,  533 

warty  or  villous,  531 
Epithelioma  of  anus,  891 

larynx,  816 

lip,  775 

penis,  1038 

scrotum,  1039 

tongue,  789 

uterus,  1066 

vulva, 1060 
Epithehomatous  ulcer,  531 
Epulis,  793 
Erasion  in  lupus,  541 
Erectile  tumors,  510,  563 
Ergot  in  enlarged  prostate,  991 

hemorrhoids,  902 

uterine  fibroids,  87,  1064 
Erosion,  chancrous.    See  Syphilis. 
Erysipelas,  427 

cellular,  428,  433 

cutaneous  or  simple,  427,  433 

erratic  or  -wandering,  428 

oedematous,  428 

phlegmonous  or  cellulo-cutaneous, 

428,  432 
traumatic,  428,  433 
treatment  of,  430  etseq. 
Erysipelas  of  air-passages,  431,  433 
arachnoid,  429,  431,  433 
aur-.cle,  749 

fauces  and  larynx,  429,  431,  433 
mucous  membranes,  429 
orbit.  433 

peritoneum,  429,  431,  433 

pharynx.  808 

scalp,  322,  433 

scrotum,  433 

serous  membranes,  429 

stumps,  110 
Erythema  after  operations,  69 
Eschars,  neuropathic,  347 
Esmarch,  anchylosis  of  jaw,  318,  801 

apparatus  for  bloodless  operations, 
96,  157 

bandage  in  aneurism,  585 
Ether,  administration  of,  77 

compared  witli  chloroform,  75 

first  insensibility  from,  76 
'  hypodermic  use  of,  68,  88,  141 

rectal  use  of,  78 
Eucalyptus,  oil  of,  in  antiseptic  surgery, 
156 

Eustachian  catheter,  757 
tube,  dilatation  of,  757 
obstruction  of,  755 
Eversion  of  upper  eyelid,  359 
Evulsion  of  tonsils,  807 
Evidement  in  caries,  615 
Exarticulation,  93.    See  Amputation. 


Excision,  650 

in  arthritis,  633 
caries,  615 

compound  dislocation,  287 
fracture,  badly  united,  344 
compound.  241 
ununited,  347,  348 
gunshot  injuries,  171 

indications  and  contra-indications 
for,  651 

in  joint  wounds,  331 

malignant  disease  of  bone,  634 

mortality  after,  compared  with  am- 
putation, 653 

for  necrosis,  619 

repair  after,  653 

sub-periosteal,  advantages  of,  653 
Excision  of  ankle,  174,  223,  672 
astragalus,  312,  673 
axillary  glands,  839 
bones  in  continuity,  174,  619 
breast,  838 
calcaneum,  674 
cancer,  539 
clavicle,  293,  656 
clitoris,  1060 
coccyx,  356,  886 

cysts  of  ovary  and  broad  ligament, 
913 

elbow,  173,  659 

epithelioma,  533 

eye,  713,  738 

eyelashes,  743,  743 

Fallopian  tubes,  918 

femur,  667 

fibula,  673 

foot,  bones  of,  673 

hand,  bones  of,  663 

hemorrhoids,  903 

hernial  sac,  837 

hip,  172,  231,  641,  645,  663 

inguinal  glands,  466 

iris.    See  Iridectomy. 

jaw,  lower,  357,  800,  802 

upper,  768,  796 
kidney,  921 

knee,  173,  222,  647,  668 
lachrymal  gland,  746 
larynx,  817 
lung,  387,  389 
malleus,  754 
membrana  tyrapani,  754 
naevus,  565 
nasal  tumors,  769 
nerves,  110,  414,  677 
oesophagus,  812 
orbital  contents,  738 
omentum,  396,  853 
ovary.    See  Ovariotomy, 
parotid  gland,  784 
patella,  672 
pharynx,  809 
proi)uce,  1033 
radius,  661 
rectum,  892 

ribs,  388,  390,  656,  937,  928 
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Excision  of — 

scapula,  G54  et  seq. 
scrotum,  1037 
shoulder,  171,  G"")7 
sphincter  ani,  907 
spl(?en,  922 
sternum,  650,  657 
tarsal  bones,  673,  689,  691 
testis.    See  Castration. 

undescended, 1040 
thyroid  gland,  783 
tibia,  672 
tongue,  790 
tonsils,  807 
tumors,  534 

from  brain,  693 
tunica  vaginalis,  1046 
ulna,  661 

urethral  stricture,  1018 
uterine  fibroids,  1064 
uterus,  918,  1065 
wrist,  172,  661 
Excurvation  of  eyelids,  744 
Exenteration  of  eye,  738 
Exfoliation,  616,  618 

in  stumps.  111 
Exit,  wound  of,  165,  166 
Exomphalos.    See  Hernia,  umbilical. 
Exostoses,  cancellous,  508 

of  ear,  752,  760 

ivory-like,  509 

near  joints,  622 
Expanding  sprculum,  1061 
Expediency,  amputations  of,  113.  See 

also  Election. 
Exstrophy  of  bladder,  971,  975 
Extension,  angular,  308,  309 

continuous,  627  et  seq. 

in  dislocation,  286,  288,  296 
spinal  injuries,  353 

for  stumps,  109 

by  weiiiht,  272  ei  seq. 
External  piles,  899 

urethrotomy,  1014,  1015 
Extirpation.    See  Excision. 
Extraction  of  cataract.    See  Cataract. 
Extractor,  screw,  170 
Extra-uterine  pregnancy,  919 
Extravasation,  143,  182 

fecal,  392,  394,  851,  853 

in  fractures,  230,  236 

trephining  for,  335 

of  urine,  395,  404,  1020 
Extroversion  of  bladder,  971,  975 
Exudation  in  intlammation,  37 
Ej^e,  or  eyeball,  contusion  of,  859 

diseases  of,  703 

syphilitic,  477,  480,  484 

excision  of,  738 

for  staphyloma,  713 

exenteration  of,  738 

foreign  bodies  on,  858 

lesions  of,  in  pysemia,  439 
spinal  disease,  699 

wounds  of,  359 


Eyelashes,  displacement  of.    See  Trichi- 
asis. 

double  row  of    See  Distichiasis. 

excision  of,  742,  748 

transplantation  of,  748 
Eyelid,  upper,  eversion  of,  359 
falling  of.    See  Ptosis. 
Eyelids,  adhesion  of.     See  Anchloble- 
pharou. 

diseases  of,  741 

eversion  of.    See  Ectropion. 

excurvation  of,  744 

inversion  of    See  Entropion, 

tumors  of,  746 

wounds  of,  357 

FACE,  diseases  of,  762 
injuries  of,  357 
Facial  artery.    See  Artery. 

carbuncle.    See  Carbuncle. 
Fallopian  tubes,  excision  of,  918 
False  aneurism,  571 
anus,  398 

joint.    See  Fracture,  ununited, 
passage  of  urethra,  403,  1010 
Far-sight.    See  Presbyopia. 
Fat-embolism,  142,  237 
Fatty  degeneration  in  arteries,  568 
matters  in  calculi,  932 
tumors,  500.    See  Tumors, 
usure,  568 
Fauces,  erysipelas  of.    See  Erysipelas. 

syphilitic  affections  of,  475,  480 
Fecal  abscess,  928 

discharges,  involuntary,  in  spinal 

injuries,  345 
fistula.    See  Fistula. 
Feces,  extravasation  of    See  Extravasa- 
ti(m. 
impacted,  882 

diagnosis  of,  from  ovarian  tu- 
mor, 910 
Felon.    See  Paronj^chia. 
Fell  jacket  for  spinal  disease,  701 
Female  catheter,  1020 
Femoral  artery.    See  Artery. 

hernia,  869.    See  Hernia. 
Femur,  dislocation  of,  302 
excision  of,  667 

head  of.  See  Excision  of  hip. 
fracture  of.    See  Fracture, 
primary  cancer  of,  624 
separation  of  epiphyses  of,  276 
Fever,  hectic,  51 

hemorrhagic,  183 
inflammatory,  49 

aseptic,  51 
pyogenic  or  suppurative.    See  Pyae- 
mia. 

scarlet,  after  operations,  69 

secondary,  51 

urethral,  1008 
Fibrinous  or  fibrinous  lymph,  87 
Fibrin  in  inflammation,  36 
Fibrinous  calculi,  982 

iritis,  716 
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Fibio- calcareous  tumors,  504 
Fibro-cartilagiiums  tumors,  500 
Fibro-cellulaV  tumors,  503 
Fibro-cystic  tumors,  504,  1065 
Fibro-niuscular  tumors,  504 
Fibro-nucleated  tumors,  513 
Fibro-plastic  tuuiors,  513 
Fibroid  tumors,  504 

maliii-nant,  500,  527 

recurrent.  513 

uterine,  lOOo 
Fibrous  and  libro  cellular  bodies  in  sac 
of  hydrocele,  1040 

cancer,  500,  537 

epulis,  7!)3 

tissue,  syphililic  atlections  of,  482 

tumors,  504 
Fibula^  curvature  of,  686 

dislocation  of.  311 

excision  of,  073 

fractures  of,  277,  280 
Figure-of-8  bandage,  82 

suture,  150 
Filiform  bougies,  997 
Filopressure,  197.  584 
Fingers,  amputation  of,  117 

chancre  of,  486 

contraction  of,  081 

dislocation  of.  301,  303 

excision  of.  002 

fracture  of,  309 

strangulation  of,  by  ring,  144 

webbed,  083 
First  intention,  union  by,  146 
Fissure  of  anus,  897 

lower  lip  and  angle  of  mouth,  781 

neck  of  bladder,  981 

scrotum,  1032 

upper  lip.    See  Harelip. 

urethra,  1021,  1022 

vagina.  1061 
Fistula.  412 

aerial,  363,  364 

in  ano,  894 

biliary,  398 

blind  urinary,  1034 

of  cheek,  301 
cornea,  710 

entero-vaginal,  894 

fecal  or  intestinal,  398,  843  et  seg. 

gastric,  398 

of  lachrymal  gland,  740 
lachrymalis,  747 
of  nose,  770 
oesophageal,  363 
penile,  1023 
perineal,  959,  1023 
rectal,  893 
recto-labial,  894 
recto-urethral,  893 
recto-vaginal,  893 
recto-vesical,  893 
salivary,  361,  774 
urachal,  1025 
of  ureter,  973 
uretero-vaginal,  1025,  1030 


Fistula — 

urethral,  1033 

urethro-rectal,  1025 

urethro-vaginal,  1025 

urinary,  in  female,  1025  et  seq. 
in  male,  1022  et  seq. 

vesico-rectal,  1035 

vesico  uterine,  1025,  1030 

vesico-utero-vaginal,  1025,  1030 

vesico-vaginal,  1035  et  seq. 
Fixed  bandages,  84 
I  Flame,  inhalation  of,  315 
!  Flap-amputation,  104 

rectangular,  105 

operation  for  cataract,  733 
Flat  foot.  .  See  Talipes  valgus. 
Flexible  probes,  170 
Flexion  in  aneurism,  588 

hemcM-rhage,  187 
Floating  kidney,  operation  for,  933 

tumors,  513 
Flour-paste  bandage,  84 
Fluctuation  of  abscess,  408 
Flushed  face  in  spinal  injuries,  346 
Fluxion,  34 

Follicular  abscesses  of  ear,  750 
Fomentations  in  inflammation,  57 
Foot,  amputations  of,  133,  127 

dislocations  of,  312 

excisions  of,  673 

flat  or  splay.    See  Talipes  valgus 

fractures  of,  281 

perforating  ulcer  of,  539 

tubercular  disease  of,  540 
Forbes,  operation  on  pianist's  finger,  ^82 
Forceps,  artery,  100 

for  aural  polypus,  751,  752 

bone,  618,  652,  653 

bullet,  170 

canula,  719 

entropion,  743 

gouge,  614.  615 

iris,  718 

knife-bladed,  653,  654 

laryngeal,  816 

lion-jawed.  052,  653 

lithotomj^  953 

oesophageal,  377 

polypus,  706 

sequestrum,  018 

Snellen's,  742 

tracheal,  370 

uretiiral,  908 

uterine,  1005 
Forceps-scissors  for  cutting  uvula.  806 
Forearm,  amputation  of,  119 

contraction  of.  681 

dislocations  of  298 

fractures  of,  260 
Foreign  bodies  in  air-i)assages,  300 
bladder,  403 
brain,  334,  337 
ear,  300 
eye,  358 

gunshot  wounds,  109 
incisetl  wounds,  148 


1086 


INDEX. 


Foreign  bodies  in — 
nose,  360 
oesophaijus,  376 
pharynx,  361,  37G 
rectum,  403 

stomach  and  bowels,  400 

thoracic  cavity,  889 

tongue,  361 

urcthi-a,  404 

vagina,  405 
Formallve  changes  in  inflammation,  86 
Four-tailed  bandage,  83 
Fracture,  223 

absorption  of  bone  after,  245 
badly  united,  244 

button-hole  and  perforating,  164,  225 
causes  of,  228 

comminuted  and  multiple,  226 

complete,  225 

complicated,  226,  238 

compound,  225 

amputation  for,  95,  240,  243 
complications  of,  240,  241 
excision  (or,  241 
treatment  of.  240  et  seq. 

from  countcrstroke,  223 

crepitus  in,  230 

delayed  union  of,  245 

diagnosis  of,  231,  283 

directions  of,  226 

displacement  in,  228,  229 

double,  226 

epiphyseal.    See  Epiphyses,  separa- 
tion of. 

false  joint  after.    See  Fracture,  un- 
united. 

fissured  and  grooving,  225 

gangrene  from  tight  bandaging  in, 
237,  238 

green-stick  and  partial,  225,  245 

gunshot.  171  et  seq. 

impacted,  226,  245 

implicating  joints,  289,  241 

incomplete,  225 

iutra-articular  effusion  in,  231 

intra-periosteal,  226 

longitudinal,  227 

from  muscular  action,  223 

oblique,  227 

partial,  225,  245 

reduction  or  setting  of.  235 

simple,  225,  234 

splints  for,  235 

statistics  of,  224 

in  stumps,  239 

symptoms  of,  228  et  seq. 

transverse,  226 

treatment  of,  234  et  seq. 

by  immovable  dressings,  243 

union  of,  282 
delayed,  245 

ununited,  245  et  seq. 

varieties  of,  225 
Fracture-beds,  234 
Fracture-box,  279 
Fractures  of  acetabulum,  255 


ctures  of — 
acromion,  260 
ankle,  280 
astragalus,  281 
calcaueum,  281 
clavicle,  256 
coccyx.  255 

coracoid  process  of  scapula.  261 
coronoid  process  of  ulna,  266 
costal  cartilages,  253 
femur,  condyles  of,  275 
head  of,  255 
shaft  of,  273 
upper  extremity  of,  269 
fibula,  277,  280 
fingers,  269 
foot,  280 
forearm,  266 

humerus,  lower  extremit}'  of,  264 
shaft  of,  263 
upper  extremity  of,  261 
liyoid  bone,  252 
jaw,  lower,  250 
upper,  250 
lachrymal  bone,  250 
larynx,  864 
leg,  277 

malar  bone,  250 
nasal  bones,  249 
olecranon,  265 
patella,  276 
pelvis,  254 
radius,  267 
ribs,  252 
sacrum,  255 
scapula,  260 
skull,  381 
spine,  349 
sternum,  253 
tibia,  277 
ti-achea,  365 
ulna,  266 
vertebrae,  349 
zygoma,  250 
Fragilitas  ossium.    See  Osteomalacia. 
Friction  in  inflammation,  60 

subscapular,  642 
Frog-face,  767,  768 
Frontal  sinus,  affections  of,  749,  773 
Frost-bite,  319 

amputation  for,  94 
Fumigation,  mercurial,  in  syphilis,  490 
Functional  changes  in  inflammation.  34, 
45 

Fungus  of  brain,  693 

dura  mater,  692 

hsematodes.  532,  525 

of  skull,  693 
Furuncle,  or  boil,  423 
Fusible  calculus,  931 
Fusiform  aneurism,  570 

GALACTQCELE,  819 
Gall-bladder,  abscess  in,  927 
distended,  puncture  of,  929 
operations  on,  925 
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(^all-bladder— 

nipture  of,  393 
Gall-stone,  impacted,  880 
Gain,  tubes  of,  316 
Galvanic  cautery,  86,  767,  816 
in  tracheotome',  374 

urethral  stricture.  1009 
Galvanism  for  ulcers,  416 
Galvano-puncture  for  aneurism,  589 

ovarian  cysts.  914 

uterine  fibroids,  1065 
Ganglion,  546 

Gangroena   oris.     See  Stomatitis,  i;a 

grenous. 
Gangrene,  40,  49 

amputation  for,  94 
fiom  arterial  occlusion,  303 
of  bone.    See  Xecrosis. 

mepbitic,  615,  616 
dry,  49,  418 
hospital,  420 

amputation  for.  94 
of  intestine  in  hernia,  843 
in  lacerated  and  contused  wounds, 
153 

moist.  49.  418 
of  penis,  1036 

scrotum,  418 
senile,  418 
spontaneous,  418 
symmetrical,  436 
of  thyroid  gland,  783 
from  tight  bandaging-,  237 
traumadc  or  spreading,  153 
white.  426 
Gangrenous  diseases,  417,  426 
stomatitis.    See  Stomatitis. 
Gaping,  dislocation  of  jaw  from,  391 
fracture  of  hyoid  bone  from,  353 
of  wounds,  146 
Garrot.  97 
Gastrectomy,  923 
Gastric  fistula.    See  Fistula. 
Gastrocele.    See  Hernia  of  stomach. 
Gastro-enterostomy,  925 
Gastrorraphy,  395,  397 
Gastrostomy,  813,  814 
Gastrotomy  for  intestinal  obstruction, 
879.    See  Laparotomy, 
removal  of  foreign  bodies,  400 
stricture  of  oesophagus.  See  Gas- 
trostomy. 
Gathered  breast,  821 
Gauze  and  collodion  dressing,  151 
Gelatinous  arthritis,  628 
Gelsemium  in  hydrophobia,  162 
Gely's  suture,  397 
Genital  organs,  female,  diseases  of, 
gonorrhoea  of,  458 
injuries  of,  405 
malformations  of,  1057 
male,  diseases  of,  1031 

functional,  1054 
injuries  of,  403  etae(2. 
zone,  405 
Genu-extrorsum,  684 


Genu-valgum,  683 

Gland  or  Glands,  axillary,  in  excision  of 
breast,  828,  829 
cervical,  enlargement  of,  785 
lachrymal,  diseases  of,  746 
lymphatic.    See  Lymphatic  glands, 
mammary.    See  Breast, 
parotid.    See  Parotid  gland, 
submaxillary,  tumors  of,  784 
thyroid,  extirpation  of,  783 

hypertrophy  of.    See  Goitre. 
Glandular  tumors,  509 
i  of  breast,  835 

Glass,  liquid  or  soluble,  84 
Glaucoma,  736 

Glaucomatous  cup  of  optic  papilla,  733 
Glazing  of  wounds,  14U 
Gleet,  453 
I  Glioma,  515 

of  brain,  693 
retina,  733 
I  Globes,  concentric,  of  epithelioma,  533 
Glossitis,  785 

Glottis,  burns  and  scalds  of,  366 
I        sciirification  of,  433 
j  Glover's  suture,  150 
Glue  and  zinc  bandage,  85 
,  Gluteal  artery.    See  Artery, 
j  Glycerine  for  hemorrhoids,  901 

wounds,  154 
I  Glycogen  in  lymph  corpuscles,  37 
Glycosuria  in  spinal  injuries,  345 
j  Goitre,  781 

exoplithalmic,  783 
!  Gonorrhoea,  451 

complications  of,  455 
externa],  458 
of  female  genitals,  458 

nose,  mouth,  rectum,  and  umbili- 
cus, 460 
ophthalmic,  459 
Gouorrhoeal  pleurisy,  461 

rheumatic  ophtlialmia,  461 
rheumatism,  460 

analogy  of,  with  pypemia.  441, 
460 

urethral  fever,  1008 
Gorget,  blunt,  953 

cutting,  957 
Gouge  and  gouge-forceps,  615 
Graduated  compress,  187 
Grafting  bone,  659 
muscle,  544 
periosteum,  659,  697 
skin,  etc.,  415,  416 
sponge,  148,  412 
tendons,  218 
1057  Granular  condition  of  auditory  meatus, 
751 

<  membrana  tympani,  753 

lids,  706 

Granulation  and  cicatrization,  47 

union  by,  147 
Granulations,  47 
j       true  or  vesicular,  of  ej^elids,  706 
I  Granulation-tissue  in  arthintis,  638 
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Gravel,  929 

Graves's  disease.  See  Goitre,  exoplitlial- 
mic. 

Green-stick  fracture.    See  Fracture. 
Gritti's  amputation,  131 
Grooved  director,  193,  194 
Grooving  the  tarsal  cartilage,  743 
Guillotine,  laryngeal,  8lG 

lor  tonsils,  807 
Gullet.    See  ffisophagus. 
Gum,  diseases  of,  791 

lancing  the,  792 
Gum-and-clialk  bandage,  84 
Gum-cancer.    See  Cancer,  colloid. 
Gummatous  or  gummy  tumors  in  svph- 
ilis,  483 

Gunshot  fracture.    See  Fracture. 

injury,  amputation  for,  95 

wounds.    See  Wounds. 
Gurgling  in  hernia,  835 
Gustatory  nerve,  division  of,  f(n-  malig- 
nant tumor  of  tongue,  791 
Gypsum  handage,  84 

HEMATOCELE,  1047 
Hsematoid  cancer,  535 
Hsematoma,  143,  497 

auris,  750 
Hsematuria,  393,  981 

intermittent  or  paroxysmal,  982 
in  spinal  injuries,  345 
Hsemoptysis  in  lung  wounds,  383 
Hismolhorax,  380,  383,  385 
Hair,  falling  of,  in  syphilis,  477,  479 

transplantation  of,  416 
Hallux  valgus,  549,  693 
Hannncr,  thermal,  85 
Hammer-toe,  692 

Hamstring  tendons,  division  of,  685 
Hand,  amputations  of,  116,  118 

contraction  of,  681 

dislocations  of,  301 

excisions  of,  6G3 

exploration  of  rectum  by,  889 

fractures  of,  269 

hemorrhage  from,  187,  193,  197,  210 

perforating  ulcer  of,  540 
Handkerchief  bandages,  84 
Hanging,  dislocation  of  cervical  spine  in, 
350 

Hare-eye.    See  Lagophthalmos. 
Harelip,  778 

double,  780 
Harelip-suture,  150 
Hays,  knife-needle  for  cataract,  736 
Head,  diseases  of,  693 

injuries  of,  331 

tapping  the,  694 
Health,  general,  influence  of,  on  results 

of  operations,  64 
Heart,  lesions  of,  in  pyaemia,  439 

rupture  of,  381,  556 

suture  of,  389,  390 

wounds  of,  389 
Heart-clot,  death  from,  after  operation, 
68,  143 


Heat,  eflTects  of,  313 

increased,  in  inflammation,  43 
in  treatment  of  inflammation,  57 
synovitis,  627 

Hectic  fever,  51 

Hemeralopia,  734 

Hemi-glossitis,  786 

Hemiopia,  733 

Hemiplegia  in  injuries  of  head,  337 
spine,  344 
syphilitic,  478 
Hemorrhage  into  abscesses,  410 

in  amputation,  prevention  of,  95,  100, 
107 

arrest  of,  process  of  nature  in,  183 
arterial.  183 
from  bladder,  983 

bone,  107 
in  compound  fractures,  240,  343 
constitutional  effects  of,  183 
death  from,  after  operations,  68 
in  fractured  skull,  333 

gunshot  Avounds,  167,  168 
habitual  or  periodic,  183 
intermittent,  300 
into  hernial  sac,  843 
in  herniotomy,  854 

hospital  gangrene,  431  et  seq. 
from  incised  wounds,  148 
intei-nal  or  concealed,  183 
from  kidneys,  981 
in  lithotomy,  960 
from  nose.    See  Epistaxis. 
in  operations,  73 
parenchymatous,  107,  200 

in  pyaemia,  439 
from  piles,  899,  900 

prostate.  983 

rectum,  893,  899  et  seq. 
secondary,  300 

afier  ligation  in  continuity,  303 

from  stumps,  110,  201 
spontaneous,  183 
subperiosteal,  449 
after  tooth-extraction,  188 
in  traclieotomy,  373 
transfusion  of  blood  for,  186 
treatment  of,  185  et  seq. 

by  acupressure.  195 
cauterization,  188 
cold,  186 

constitutional,  185 

by  ligation,  189 
position,  186 
pressure,  187 
styptics,  187 
torsion,  188 
urethral,  983 

in  gonorrhoea,  456 
venous,  177 

into  vitreous  humor,  730 
in  wounds  of  heart,  889 

lung,  383,  385 

throat,  362 
Hemorrhagic  diathesis,  183 
fever,  183 
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Hemorrhagic —  I 
periostitis,  60G  | 
ulcer.    See  Ulcer. 
Hemorrlioidal  effort,  POl 

flux,  900 
Hemorrhoids,  899 

diagnosis  of,  900,  901 
operations  lor,  902 

causes  of  death  after,  904 
treatment  of,  901 
varieties  of,  899 
Hemp  saw,  1065 
Hepatectomy,  925 
Hepatotomj',  925 
Hepatic  abscess,  927 
Hepatization  of  marrow,  009 
Hermaplirodism.  lOOI,  10o2 
Hermetically  sealed  gunshot  wounds  of 

chest,  384 
Hernia,  causes  of,  830 

classification  of  various  forms  of, 

832,  855 
double,  truss  for,  836 
inflamed.  840 
intestinal,  835 
irreducible,  839 
mixed,  8':)5 

obstructed  or  incarcerated,  840 
omental,  835 

radical  cure  of,  837.    See  also  under 

special  Hernife. 
reducible.    See  Hernia, 
sac  of,  832 

changes  in,  in  strangulation,  843 

contents  of,  833 

hour-glass  shape  of,  842,  859 

hydrocele  of,  834 

interparietal,  849 

mode  of  recognizing,  in  herni- 
otomy, 852 

removal  of,  868 

sloughing  of,  after  herniotomy, 
854 

strangulated,  841 

albuminuria  in,  845 
causes  of,  841 
diagnosis  of,  844 
fecal  fistula  after,  843,  850  et 
seq. 

mechanism  of,  841 
operation  for.   See  Herniotomy, 
peritonitis  in,  844,  854 
prognosis  of,  845 
reduction  of,  845 
in  mass,  849 

persistence    of  symptoms 

after,  849 
rupture  of  intestine  in,  851 
seat  of  constriction  in,  842 
structural  changes  in,  842 
symptoms  of,  843 
taxis  in,  847.    See  Taxis, 
treatment  of,  845  et  seq. 
structure  of,  832 
symptoms  of,  834 
trusses  for,  836 


Herni?e  (special),  855 
abdominal,  830 
of  bladder,  835,  976 

calculus  in,  970 
cffical,  835 
cerebri,  334,  693 
of  cornea,  710 
crnro-properitoneal,  870 
diaiiluagmatic,  390,  855 
epigastric,  856 
femoral  or  crural,  869 
humoralis.    See  Epididymitis, 
inguinal,  858 

anomalous  forms  of,  863 

into  canal  of  Nuck,  862 

congenital,  859 

diagnosis  of,  863 

direct,  862 

encysted,  861 

into  funicular  portion  of  vaginal 

process,  859 
herniotomy  for,  868 
-     infantile,  859,  801 

intermuscular  and  interparietal 

860 
oblique,  859 

in  female,  862 
radical  cure  of,  804 
taxis  for,  868 
trusses  for,  864 

into  vaginal  process  of  perito- 
neum, 859 
inguino-crural,  800 
inguino-labial,  863 
inguino-properitoneal,  860 
inguino-scrotal,  860 
ischiatic  or  sciatic,  875 
labial,  874 
lumbar,  858 
of  lungs,  383,  385,  380 
obturator,  873 
of  ovary,  835 
perineal,  874 
pudendal,  874 
scrotal,  858,  861 
of  stomach,  835 
testis,  1041 
trachea,  816 
umbilical,  856 
vaginal,  875 
ventral,  391,  895,  856 
Hernia-knife,  852 
Hernics  en  bissac,  860 
i  Herniotomy,  851 

for  femoral  hernia,  871 

hemorrhage  in,  854 

for  incarcerated  hernia,  841 

inguinal  hernia,  868 

ischiatic  hernia,  875 

obturator  hernia,  874 
opening  the  sac,  851 
peritonitis  after,  854 
puncture  of  distended  bowel  in,  S^A 
for  pudendal  hernia,  875 
sloughing  of  sac  after,  854 
treatment  of  adhesions  in,  853 
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Hydrocele — 

treatment  of,  1044,  104o 
of  tunica  vaginalis.    See  Hydrocele. 
Hydrocephalus,  paracentesis  for,  C'J4 
Hydronephrosis,  931 
Hjnlrophobia,  IGl 

amputation  for,  95 
Hydrophthalmia,  711 
Hydrops  antri,  794 
j       articuli,  627 
ny,  Hydro-racliitis.    8ee  Spina  bifida. 
Hydro-sarcoccle,  lOol 
Hydrothorax,  383,  387 
Hygienic  condition,  influence  of,  on  re- 
sult of  operations,  65 
Hygromata,  496,  547 

congenital  cystic,  496 
der         of  hyoid  bursa,  785 
Hj'men,  imperforate,  1057 
Hyoid  bone,  dislocation  of,  291 
fracture  of,  252 
bursa,  hj'gromata  of,  785 
HyperfEuiia,  34 

Hyperi3esthesia  after  ligature  of  arteries, 
580 

in  spinal  injuries,  344 
Hypermetropia  or  iij'peropia,  735 
Hypertrophy,  continuous  and  discontin- 
uous, 500 
of  corpora  cavernosa,  1036 

labia,  1059,  1000 
temporary,  in  inflammation,  36 
Hypodermic  injection,  87 
use  of  ergot,  87 

.ether,  68,  88,  141 
mercury  in  syphilis,  87,  490 
Hypopyon,  709 
Hj'pospadia,  1001 
Hysterical  joints,  049 


Herniotomy — 

treatment  of  intestine  in,  852 
omentum  in,  853 

for  umbilical  hernia,  857 

without  opening  sac,  854 
Herpes  corneje,  709 
Herpetic  ulceration  of  penis,  1036 
Hey,  amputation  of  metatarsus,  124 

infantile  hernia,  861 
Hey's  saw,  336 

High  operation  for  st(me.  See  Lithotoii 

supra-pubic. 
Hip,  amputation  at,  132,  007 

anchylosis  of,  644 

arthritis  of    See  Hip-disease, 
rheumatoid,  039 

contraction  of,  683 

diseases  and  injuries  of.    See  uni 
.Joints. 

dislocati(nis  of,  302 

excision  of,  172,  221,  663 
Hip-disLuse,  032 

amputation  for,  667 

diagnosis  of,  035 

excision  for,  063 

prognosis  of,  036 

symptoms  of,  633 

tenotomy  in,  637 

terminations  of,  635 

treatment  of,  637 
Hoang-nan  in  hydrophobia.  102 
Holt,  splitting  strictures,  1011,  1012 
Hordeolum,  741 
Horns  of  face,  499,  500,  535 
Horseshoe  tourniquet,  97,  98 
Hospital  gangrene.    See  Gangi'ene. 
Hot-air  baths  in  hydrophobia,  102 
Hot  water  in  affections  of  eyes,  703 

hemorrhage,  72,  180 
Hour-glass  hernia,  842,  859 
Housemaid's  knee,  547 
Howard,  direct  method  of  artificial  respi- 
ration, 371 
Humerus,  dislocations  of,  293 

excisions  of,  172,  175,  657,  658 

fractures  of,  261.    See  Fracture. 
Hyalitis,  730 
Hydatid  mole,  504 

cysts  of,  498 

testis,  1052 
Hydatids  in  bone,  622 

in  liver,  mode  of  opening,  928 
Hydrarthrosis,  627 

Hydreucephalocele.    See  Meningocele. 
Hydrocele,  1042 

acute,  457,  1041 

of  breast,  824 

canal  of  Nuck,  874,  1060 

congenital.  1042 

encysted,  1046 

of  hernial  sac,  834 

inguinal,  1042 

of  neck,  785 

position  of  testis  in,  1043,  1046 
of  seminal  vesicle,  1047 
spermatic  cord,  1046 


j  CE.    See  Cold. 

1       in  intestinal  obstruction,  879 

in  rectum,  foi-  cldoroform  poisoning, 
77 

Ice-bags,  56 
Ichorous  pus,  39 
Ichorrhajmia     See  Pynemia. 
Ichthyosis  of  tongue,  786,  787 
Idiosyncrasy,  influence  of,  on  result  of 

operations,  65 
Ignipuncture  for  enlarged  tonsils,  807 
Iliac  abscess,  700 

aneurism,  604 

artery.    See  Artery,  iliac. 
Ilio-pelvic  abscess,  928 
Ilio-sciatic  dislocation,  302 
Ilium,  trephining,  for  psoas  abscess,  702 
Illumination,  oblique,  358,  720 
Immediate  union  of  wounds,  146 
Immovable  bandages,  84,  243 
Impacted  calculus,  932,  947,  968 

feces,  882,  910 

fracture,  226 

gall-stones,  880 
Imperforate  anus,  885 

hymen,  1057 
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Imperforate — 

nostril,  763 

rectum,  886 

vasjina,  1058 

vulva,  1057 
Impermeable  stricture,  1006,  1015 
Impotence,  1054 

after  lithotomy,  959 
Impulse  on  coughing,  in  hernia.  835 
Incarcerated  hernia,  840 
Incised  wounds.    See  Wounds. 
Incision  of  abscesses,  410 

artificial  i)upil  by,  719 

of  chest,  388 

for  hydiocele,  1046 
ovarian  cyst,  913 

of  pericardium.  390 

in  peritonitis,  394 

for  phimosis,  1033 
Incisions  in  carbuncle,  424 

eiysipclas,  433 

indolent  ulcers,  415 

inflammation,  59 

operations,  73 

removal  of  tumors,  534 
Incontinence  of  feces  in  injuries  of  spine, 
345 

after  operation  for  fistula.  897 
Incontinence  of  urine.  984.    See  Urine. 
Incrustation,  healing  by,  147 
Incurvation  of  penis,  1031 
India-rubber  collar  for  caries  of  cervical 
spine,  703 

suture.  150 
Indian  metiiod  of  rhinoplasty,  771 

puzzle  for  dislocations  of  fingers,  303 
Indican  in  urine,  in  fractures,  233 
Indicator  for  detection  of  calculous  frag- 
ments, 946 
Indigo  in  renal  calculus,  933 
Indolent  ulcer.    See  Ulcer. 
Induration,  45 

of  chancre,  471 

congenital,  of  sterno-mastoid,  785 
of  lymphatics  and  lymphatic  glands 
in  syphilis,  473,  477 

Infantile  liernia.  859,  861 

Infarctus,  180,  436 

Infiltration  of  urine  after  lithotomy,  961 
Inflamed  hernia,  840 
Inflammation,  33 

acute,  subacute,  and  chronic,  45 

blood  in,  35 

bloodvessels  in,  35 

causes  of,  41 

clinical  view  of,  41 

coagulation  of  blood  in,  36 

course  of,  45 

destructive  changes  in,  40 

diffuse,  of  areolar  tissue,  428 
after  lithotomy,  961 
of  penis  and  scrotum,  1035 
iu  stumps.  110 

diseases  resulting  from,  407 

extension  of,  52 

exudation  iu,  37 


Inflammation — 
fever  in,  49 

formative  changes  in,  30 
functional  changes  in,  34,  45 
gangrene  in,  49 
induration  from,  45 
lymph  in,  30 
nerve-changes  in,  36 
nenro-paralylical,  42 
nutritive  changes  in,  34,  35 
pain  in,  44 

parenchymatous  tissue  iu,  36 
pathology  of,  34 
phlegmonous,  45 
pus  in,  39 
j        redness  in,  42 
j        resolution  in,  52 
1        scrofulous,  446 
[        softening  from,  45 

of  special  tissues  or  organs.  Seethe 

parts  themselves, 
stages  of,  46 
suppuration  in,  46 
swelling  in,  43 
symptoms  of,  43 
temperature  in,  43 
I        temporary  hyperti'opliy  in,  36 
I        tenuinalions  of,  53 
j       treatment  of,  53  et  seq. 
I  alteratives  in,  63 

anodynes  in,  59,  02 
antiseptics  in,  59 
astringents  in,  59 
bleeding,  general,  iu,  60 

local,  iu,  59 
cauterization  in,  59 
cold  in,  55 
compression  in,  00 
counter-irritants  in,  59 
diaphoretics  and  diuretics  in,  02 
diet  in,  54 
friction  in,  60 
heat  in,  57 
incisions  in,  59 
ligation  of  arteries  in,  00 
moisture  in,  57 
position  in,  54 
purgatives  in,  01 
rest  in,  53 
sedatives  in,  61 
stmiulants  in,  55,  59 
tonics  in,  63 
ulceration  in,  40 
Inflammatory  fever,  49 
Inflation  of  abscesses,  413 
lungs  in  apnoea,  370 
bowel  in  intestinal  obstruction,  879 

strangulated  hernia,  849 
tympanum,  754,  755 
urethra,  998 
Inguinal  aneurism,  000. 

hernia,  858.    See  Hernia. 
Inguino  crural  hernia,  800 
Inguino-labial  hernia,  803 
Inguino-properitoneal  hernia,  860 
I  Inguin(vscrotal  hernia,  860 
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Inhalation  of  blood,  fll 
Inhalers  for  annesthetics,  78 
Inheritance,  influence  of,  on  occurrence 

of  hernia,  831 
Injections  of  blood,  intra-peritoneal,  91 
coagulating,  in  aneurism,  589,  COo 
hemorrhoids,  905 
vascular  tumors,  564,  565 
disinfectant,  after  ovariotomy,  918 
in  gonorrhoea,  453  ei  seq. 

hydrocele,  1045 
hypodermic,  87 
of  iodine.    See  Iodine. 
Injury,  amputation  for,  113 

ejects  of,  constitutional,  137,  143 

local,  142 
of  special  tissues  or  organs.    See  the 
parts  themselves. 
Innocent  tumors.    See  Tumors. 
Innominate  artery.   See  Artery,  innomi- 
nate. 

Inoculation  in  diagnosis  of  syphilis,  485 

treatment  of  granular  lids,  707 
Insects,  stings  of,  159 
Insomnia  in  spinal  injuries,  347 
Instruments.  See  the  various  operations. 
Intercostal  artery.  See  Artery,  intercos- 
tal. 

Interference  otoscope,  758 
Intermaxillary  bone,  in  harelip,  778  et 

Intermediate  amputations,  114 
Intermittent  hemorrhage,  200 

ligature,  ICO 
Intermuscular  hernia,  8G0 
Internal  organs,  state  of,  influencing  re- 
sult of  operations,  64 

cesopliagotomy,  811,  812 

piles,  900,  904 

strangulation  of  bowel,  875  et  seq. 
urethrotomy,  1013 
Interosseous  artery.    See  Artery. 
Interparietal  hernia,  860 
Interrupted  suture,  149 
Interstitial  absorption,  45,  46,  613 
Intervertebral  joints,  arthritis  of,  702 
Intestinal  canal,  diseases  of,  875 
fistula.    See  Fistula, 
hernia,  835 
obstruction,  875 
acute,  875 
chronic,  876 
colotoniy  for,  882 
from  contusion  of  abdomen,  392 
diagnosis  of,  877 
enterotom}'  foi-,  881 
gastrotomy  for,  879.  See  Lapar- 
otomy, 
inflation  of  bowel  in,  879 
laparo'omy  for,  879 
locality  of  lesion  in,  877 
puncture  of  intestine  for,  881 
secretion  of  urine  in,  878 
statistics  of,  877 
stercoraceous  vomiting  in,  877 
symptrms  of,  876 


Intestinal  obstruction — 

symptoms  due  to,  in  strangu- 
lated hernia,  844 
treatment  of,  878 
washing  out  stomach  for,  879 
Intestine,  abscesses  connected  with,  928 
changes  in,  in  strangulated  hernia, 
842 

diseases  of.  875 
foreign  bodies  in,  400 
impacted  feces  in,  882,  910 
internal   strangulation   of,   875  et 
seq. 

intussusception  or  invagination  of, 

875  et  seq. 
knotting  of,  878 

management  of,  after  herniotomy, 

852 

paralysis  of,  in  strangulated  hernia, 
850 

protrusion  of,  396 

puncture  of,  393 

after  herniotomy,  854 

for  intestinal  obstruction,  881 

in  pyaemia,  439 

resection  of,  393,  400,  884,  890 
rupture  of,  392 

in  taxis.  851 
spasm  of,  876 
stricture  of,  878 
suture  of,  393,  396,  397,  400 
syphilitic  affections  of,  480 
tumors  of,  878 

twisting  or  volvulus  of,  875  et  seq. 

Avounds  of,  395,  397 
in  herniotoni}',  853 
Intra-articnlar  efl'usion  in  fracture,  231 
rupture  of  muscle,  217 

irrigation,  627 
Intra-buisal  bands,  548 
Intra-cranial  aneurism,  596 

hemorrhage,  324,  327,  335 

suppuration,  329,  337 
Intra-cystic  grOAvths.  498 
Intra-orbital  aneurism,  596 

ecchymosis,  332 
Tntra-periostcal  fracture,  226 
Intra-peritoneal  injection  of  blood,  91 
Intra-pyretic  amputation,  114 
Intussusception,  875 

diagnosis  of,  877 

recovery  from,  by  sloughing,  880 

retrograde,  875 

statistics  of,  877,  880,  881 

of  trachea,  366 

treatment  of,  878 
Inunction,  mercurial,  in  syphilis,  489 
Invagination  of  bowel.  See  lutussuscep 
tion. 

sequestra,  016 
Inversion  in  chloroform-poisoning,  7G 

of  testis,  1040 
Involucrnm  in  necrosis,  616 
Iodide  of  potassium  in  aneurism,  579 
inflanunation,  62 
syphilis,  491,  492 
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Iodine  injections  in  cold  abscesses,  411 
hydrocele,  104o 
bydrocephalns,  695 
ovarian  cysts,  918 
for  radical  cnre  of  hernia,  837 
in  spina  bifida,  090 
Iodoform  in  bydiocele,  1045 

noma  pudendi,  430 

tubercnlons  ulcer  of  rectum,  898 

venereal  diseases,  457  ei  seq. 
Iridectomy,  717 

for  artificial  pupil,  719 
glaucoma,  787 
Iridectomy-knife,  717 
Irido-choroiditis,  715 
Irido-cyclitis,  715 
Iridodcsis,  719 

for  lamellar  cataract,  721 
Iridodialysis,  720 
Iridotomy,  719 
Iris,  diseases  of,  715 

operations  on,  717 

staphyloma  of,  712 
Iris-forceps,  718 
Iris-hook,  718 
Iritis,  715 

sponsrv  or  fibrinous,  710 

syphifitic,  477,  480,  484,  491 
Iron  in  calculus,  933 
Irrigation,  57,  58 

for  foreign  bodies  in  ear,  301  , 

intra-articular,  637 

mediate,  50 
Irritable  stricture,  1008  et  seq. 

tumor  of  breast,  513,  835 

ulcer.    See  Ulcer. 
Ischferaia,  783 
Iscliiatic  hernia,  875 

notch,  dislocation  into,  303 
Ischio-rectal  abscess,  894,  895 
Isinglass  plaster,  151 
Issues,  80 

Itching  of  anus,  908 

Ivory  pegs  for  ununited  fracture,  247 

Ivory -like  exostoses,  508,  509 

JACOB'S  ulcer,  538 
Jarvis's  adjuster,  280 
Jaundice  in  spinal  injuries,  845 
Jaw,  lower,  dislocation  of,  290 
excision  of,  800,  803 

for  gunshot  fracture,  251 
fracture  of,  250 
necrosis  of,  793 
subluxation  of,  291 
tumors  of,  799 
upper,  cysts  of,  794 
excision  of,  790 
fracture  of,  250 
necrosis  of,  798 
osteo-plastic  resection  of,  708 
tumors  of,  794 
Jaws,  anchylosis  of,  801 
from  burns,  318 
diseases  of,  791 
Jequirity  in  eye-diseases,  707 


Joints,  abscess  of,  038.    See  Pyarthrosis. 
amputation  at.     See  Amputation, 

and  special  joints, 
anchylosis  of,  041.    See  Anchylosis, 

and  special  joints, 
contusions  of,  219 
diseases  of,  035 

syphilitic,  478 
drojisy  of,  037.    See  Hydrarthrosis, 
excision  of,  050.    See  Excision,  and 

special  joints, 
false.    See  Fractures,  ununited, 
fractures  through,  289  et  seq. 
gunsliol  injuries  of,  171  et  seq. 
hysterical,  019 

inflammation  of    See  Synovitis  and 

Arthritis, 
injuries  of,  319 
loose  cartilages  in,  048 
neuralgia  of,  049 

rheumatoid  arthritis  of    See  Arthri- 
tis, rheumatoid, 
scrofula  in,  447 
sprains  of,  219 
state  of,  in  pyaemia,  439 
stiff.    See  Anchylosis, 
suppurating,  incisions  in,  231 
wounds  of,  330  et  seq. 

amputation  and  excision  in,  331 
ligation  of  arteries  for,  333 
Jorg,  apparatus  for  wry  neck,  077 
Jugular  vein,  internal,  wounds  of,  177 
Junks  for  fractured  thigh,  274 
Jury-mast  for  disease  of  cervical  verte- 
bra?, 702 

KANGAROO,  ligature  from  tendon  of, 
190 
Keloid,  538 

in  cicatrices  of  burns,  318 
Kelotomy.    See  Herniotomy. 
Keratectomy,  7  j7 
Keratitis,.  708 

in  hereditary  syphilis,  484 
Keratocele,  710 
Kerato  globus,  711 
Keratome,  717 
Kidney,  abscess  in.  931,  938 

calculus  in.    Sre  Culculus,  renal, 
diseases  of,  complicating  lithotomy 
and  litliotrity,  950 
influencing  results  of  operations, 
05,  09 

from  stricture  of  urethra,  1007 
vesical  calculus,  940 
disseminated  suppuration  of,  1007 
extirpation  of,  921 
floating,  operation  for,  933 
hemorrhage  from,  981 
lesions  of,  in  pyaemia,  439 

spinal  injuries,  345 
rupture  of,  393 
Kneading  abdomen  in  hemorrhage,  186 
Knee,  amputation  at,  139,  131 
anchylosis  of,  648,  647 
deformities  of,  088  et  seq. 
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Knee — 

diseases  and  injuries  of.    See  under 
Joints. 

dislocations  of.  310 

excision  of,  173,  223,  fi68 

fractures  involving.  23!),  27.'),  280 

gunshot  wounds  of,  173 

internal  derangement  of.  310 

pain  in,  in  liip  disease,  633 

subluxation  of,  310 

wounds  of,  221 
Knife-blsided  forceps,  658,  6~4 
Knife-needle  for  cataract,  726 
Knives,  amputatiui:.  98 

cataract,  722.  724 

liernia,  8.52,  853 

iridectomy,  717 

lithotomy,  953 
Knock-knee.  683 
Knot,  clove-hitch,  286 

reef,  101 
Kolpoperi  neoplasty,  1066 

"I  ABIA,  affections  of,  1059,  1060 
I  i    Lal)ial  hernia,  874 
Lacerated  wounds.    See  Wounds. 
Lace  suture,  1023 

Lachrymal  apparatus,  syphilis  of,  477 

bone,  fracture  of.  250 

gland,  diseases  of  746 

sac,  diseases  of,  747 
Lachrynialion,  e.xeessive.   See  Epiphora. 

in  si)inal  injuiies,  346 
Lacs,  extending.    See  Bands. 
Lacteal  calculus,  819 
Lagopiithalmos,  745 
Lamellar  cataract,  719  et  seq. 
Lancing  the  gums,  793 
Laparotomy,  879 

statistics  of,  881 

for  extra-uterine  pregnancy,  919 
rupture  of  uterus,  919 
Laparo  elj-trotomy,  919 
Lardaceous  scirrhus  of  breast,  826 
Larre}'',  amputation  at  hip,  134 

shoulder,  120 
Laryngeal  instruments,  816 

sac,  prolapsus  of,  815 

stertor,  76 
Laryngectomy,  817,  818 
Laryngitis,  815 

erysipelatous.    See  Erysipelas. 
Laryngoscope,  mode  of  using,  368,  369 

in  treating  larj^ngeal  growths,  816 
Laryngotom}',  372 

compared  with  tracheotomy,  375 

in  erysipelas  of  air  passages,  433 
pharynx,  808 

for  foreign  bodies  in  air  passages, 
369 

oedema  of  glottis,  376 
restricted  thyroideal.  817 
for  spasm  of  glottis,  364 
sub-liyoidean.    See  Piiaryugotomy. 

true,  817 
Laryngo-tracheotomy,  374 


Lar^Mix,  catheterization  of,  370 

diseases  of,  815 

syphilitic,  480,  484 

erysipelas  of    See  Erysipelas. 

excision  of,  817 

foreign  bodies  in,  366  et  seq. 

injuries  of,  364 
Lateral  curvature  of  the  spine,  677 

ligature.    See  Ligature. 

lithotomy,  953.    See  Lithotomy. 
Lateritions  deposits,  930 
Laughing  gas.    See  Nitrous  oxide. 
Lead  ribbon,  152 
Leeching,  89 
Leg,  amputation  of,  138 

Barbadoes,  502,  543 

deformities  of.  683  et  seq. 

fractures  of,  377 
Lembert's  suture,  397 
Lengthening  in  arthritis,  630 

after  joint-excisions,  653 
Lens,  crystalline,  dislocation  of  359 
opacity  of    See  Cataract, 
ossification  of,  730 
Lenticular  cataract,  730 
Leucocytosis  in  pyajmia,  435,  439 
Leu  coma,  711 
Lids,  granular,  706 
Liebreich,  bandage  for  eye,  718 

ophthalmoscope,  737,  728 
Ligament,  Y,  302 

Ligaments,  laceration  of    See  Sprains, 
of  jaw,  relaxation  of  291 

knee,  relaxation  of  683,  684 
round,  operation  for  shorten- 
ing, 1066 
tarsal,  section  of,  689 
Ligation  of  arteries  for  aneurism,  579.  See 
Aneurism  and  Arteries, 
b}"-  anastomosis,  564 
bronchocele,  783 
hemorrhage,  189.    <S'e<?  Arteries, 

wounds  of,  and  Ligature, 
inflammation,  00 
lines  of  incision  for,  205  et  seq. 
for  malignant  tumor  of  tongue, 
791 

osteoid  aneurism,  624 
special.    See  the  particular  Ar- 
teries. 

for  wounds  of  joints,  233 
epitheli(mia,  533 
fistula  in  ano,  895,  897 

fecal.  399 
hernial  sac,  837 
nfevus,  566 
piles,  904 
polypi,  nasal,  767 

rectal,  892 

uterine,  1065 

vaginal,  1061 
prolapsus  of  i-ectum,  907 
tumors  of  tongue,  789 
tumors  of  urethra,  1022 
veins.  177 

for  pyaemia,  443 
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Ligature,  100 
animal,  190* 
antiseptic,  101,  100 
application  of,  in  continuity  of  arte- 
ries, 189,  193 
in  stumps,  101 
compared  witli  acupressure  and  tor- 
sion, 198 
elastic,  for  rectal  fistula,  89,'),  897 

salivary  fistula,  361 
intermittent,  160 
lateral,  177 

mechanism  of,  in  controlling  hemor- 
rhage, 180 
metaltic,  190 
quadruple,  566 

rules  for  applying,  in  wound  of  ar- 
teries, 191  e't  tieq. 

short-cut,  101,  191 

subcutaneous,  for  nrevns,  566 

in  wounds  of  scalp,  821 
Limbs,  artificial  adaptation  of,  109 
Linear,  rectotomj-,  403,  890,  891 

stricture  of  urethra,  1006 
Lingual  artery.  See  Arterj'. 
Lion -jawed  forceps,  652,  653 
Lipoma.    See  Tumor,  fatty. 

of  nose,  762 
Lips,  aneurism  b}'  anastomosis  of,  564 

chancre  of,  486 

congenital  fissures  of,  781.    See  also 

Harelip, 
diseases  of,  774 
epithelioma  of.  775 
eversion  of,  317 
hyperti-ophy  of,  774 
injuries  of,  361 

malformations  of,  774,  778  et  seq. 

restoration  of.    See  Cheiloplasty. 

tumors  of,  774 

wounds  of,  361 
Lippitudo.    See  Ophthalmia  tarsi. 
Liquid  glass,  84 
Liquor  puris,  39 

Lister,  treatment  of  wounds,  155 
Lithectasy,  969 
Lithic  acid.    See  Uric  acid. 
Lithoclast,  942 
Lithoclysm}^  941 
Litholapaxy,  945 
Litholysis,  940 
Lithotome  cache,  double,  962 

single,  957 
Lithotomy,  951 

choice  of  operation,  965 
compared  with  lithotrity,  948 
prei^aration  of  patient  for,  951 
proportion  of  cases  requiring,  951 
recurrence  of  calculus  after,  967 
in  women,  969 
Lithotomy,  bilateral,  962 
lateral,  952 

accidents  after,  959 
after-treatment  in,  956 
complications  of,  959,  960 
crushing  the  stone  in,  958 


Lithotomy,  lateral — 

dangers  of,  959 
difficulties  in,  957 
diffuse  inflammation  after,  961 
division  of  prostate  in,  955,  957 
right  side  of  prostate  in.  958 
extraction  of  stone  in,  956 
hemorrhage  after,  960 
instruments  required  for,  952 
introduction  of  forceps  in,  956 
lateralization  of  Ivuife  in,  955 
opening  urethra  in,  955 
position  of  patient  in,  954 

surgeon  in,  952 
results  of,  901 
spasm  of  bladder  in,  958 
staff,  how  held  in,  954 
use  of  scoop  in,  956 
variations  in  mode  of  perform- 
ing, 956 
in  women,  970 
wounds  of  rectum  in,  960 

Marian.    See  Lithotomy,  median. 

median,  963 

medio-bilateral,  963 

medio-lateral,  965 

pre-rectal,  963 

recto-vesical,  965 

supra-pubic,  966 
in  women,  970 

urethral,  969 

vaginal,  970 
Lithotrite,  construction  of,  941 

introduction  of,  943 

position  of,  in  crushing  stone,  944 
Lithotrity,  941 

accidents  and  complications  of,  947 

after-treatment  in,  946 

anaesthetics  in,  942 

in  children,  949 

compared  with  lithotomy,  948 

contra-indications  to,  949 

crushing  the  stone  in,  944 

finding  and  seizing  the  stone  in,  943 

history  of,  941" 

impaction  of  fragments  in,  947 
injection  of  bladder  in,  943 
introduction  of  lithotrite  in,  943 
perineal,  948,  964 
position  of  patient  in,  942,  943 

surgeon  in,  943 
preparation  of  patient  for,  942 
rapid,  with  evacuation,  945 
recurrence  of  calculus  after,  967 
retention  of  urine  after,  948 
results  of,  948 
test  for  success  of,  946 
washing  out  bladder  after,  946 
in  women,  969 
Liver,  abscess  in,  926 
cysts  in,  928,  929 

disease  of,  influencing  results  of  ope- 
rations, 69 
embolism  by  fragments  of,  142 
excision  of,  396.    See  Hepatectomy. 
hydatids  in,  928 
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Liver — 

lesions  of,  in  pyfciiiifi,  438 

operations  on,  5)25 

rupture  of,  393 

wound  of,  in  lithotomy,  9.59 
Lobster-tailed  tracheal  trocar,  375 
Local  anaesthesia,  80 
Localization,  cerebral,  337 
Lock-jaw.    See  Trismus. 
Long-sight.    See  Presbyopia. 
Longitudinal  fracture,  227 

piles,  899,  900 
Loose  bodies  in  bursse,  547 
in  ganglia,  546 
sac  of  hernia,  834 

hydrocele,  1046 

cartilages  in  joints,  506,  G48 
Lordosis,  678 

in  rickets,  449 
Lower  jaw.    See  Jaw. 
Lumbar  colotomy,  882.    See  Cololomy. 

hernia,  858.    See  Hernia. 
Lung,  abscess  of,  389 

collapse  of,  383 

concussion  of,  381 

excision  of.  387,  389 

hernia  of,  383,  387 

lesions  of,  in  pyaemia,  438 

rupture  of,  380 

wounds  of,  382 

complications  of,  385  et  seq. 
Lupous  ulcer,  540 
Lupus,  540,  707 
Luxation.    See  Dislocation. 
Lymph,  36 

absorption  of,  38 

corpuscles  in,  36 

degeneration  and  development  of, 

m 

varieties  of,  37 
Lymphadenoma  of  testis,  1053 
Lymphangeiomata,  543 
Lymphangeitis.    See  Angeioleucitis. 
liymphatic  cancer,  519 

glands,  axillary,  in  excision  of  breast, 
828,  829 
cervical,  enlargement  of,  785 
diseases  of,  543 

syphilitic,  473,  477 
scrofula  in,  447 
vascular  tumors,  511 
Lymphatics,  absorption  of  pus  by,  436 
diseases  of,  542 
spread  of  inflammation  by,  52 
state  of,  in  pyaemia,  439 
varicose,  543 
wounds  of,  218 
Lymphoid  tumor,  510 
LjMnphoma,  510 
Lymphorrhoea,  218,  543 

MACROSTOMA,  781 
Macula  lutea  as  seen  with  ophthal- 
moscope, 729 
Madelung,  modified  colotomy,  883 
Magnetic  probe,  169 


EX. 

Malar  bone,  fracture  of,  250 

tumors  of,  795 
Malformations  of  anus  and  rectum,  884 
et  seq. 
bladder,  971 
ear,  749 

female  genitals,  1057 
head,  693 

lips,  774,  778  et  seq. 
male  genitals,  1031.  1040 
palate,  802 
spine,  695 
tongue,  786  et  seq. 
urethra,  1000 

See  also  Congenital  affections,  and 
Orthopaedic  surgery. 
Malignant  epulis,  792 
onychia,  536 
pustule,  425 
sarcoceie,  1053 

stricture  of  oesophagus,  810,  812 

stricture  of  rectum,  890 

tumors,  517.    See  Cancer,  Encepha- 
loid.  Epithelioma,  and  Scirrhus. 
Malleus,  excision  of,  754 
Mammae,  supernumerary,  819 
Mammary  abscess,  821,  823 

calculus,  819 

gland.    See  Breast. 

tumors,  823 
Mammitis,  821 

Manipulation  in  aneurism,  589 


in  dislocations,  286,  297,  304  et  seq.  1 
intestinal  obstruction,  879 
Marrow,  agency  of,  in  repair  of  fractures,  5 
232,  233 

inflammatory  conditions  of.  609 
Massage,  60,  144.  232  1 
Mastoid  cells,  inflammation  of,  760  ] 

process,  perforation  of,  760  ] 
Maxilla.  See  Jaw.  ) 
Maximal  phonometer,  758 

Mayor,  liandkerchief  bandages,  84  ) 


Meatus,  auditor}^,  diseases  of,  750 
foreign  bodies  in,  360 
malformations  of,  749 
vegetable  parasites  in,  750 

Median  lithotomy,  963 

Mediastinum,  abscess  of,  254,  382 
wounds  of,  390 

Mediate  irrigation,  56 

Medio-bilateral  lithotomy,  968 

Medio-lateral  lithotomy,  965 

Medulla.    See  Marrow. 

Medullary  cancer.    See  Encephaloid. 

MeduUization  of  bone,  607 

Meerschaum  probe,  169 

Melanoid  or  melanotic  cancer,  524,  826 

Melanotic  epithelioma,  532 
sarcoma,  515 

Melon-seed-like  bodies  in  bursae,  547 
in  ganglia,  546 

Membrana  tympani,  artificial,  755 
diseases  of,  752 
excision  and  incision  of,  754 
inflammation  of,  752,  753 
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Membrana  lympani,  inflamniation  of— 
syphilitic,  477 
perforation  of,  754 
^Membrane,  Schneiderian,  thickening  of, 

Mi'nibranous  bands  in  tympanum,  739 
IVIeniere's  disease.  761 
iVIeninges,  suppuration  of,  329 

"vvounds  of.  334 
^leningitis,  32!) 

in  spinal  injuries,  347 

spinal,  342 
Meningocele,  693 

Menstrual  discharge,  syphilis  conveyed 
by,  409 

Mephitic  gangrene  of  bone,  615,  616 
]\Iercury,    bicliloride    of,   in  dressing 
wounds,  156,  157 

in  inflammation,  62 
scalds  of  glottis,  366 
syphilis,  487  et  seq. 
Merocele.    See  Hernia,  femoral, 
^lesentery,  elongation  of,  in  hernia,  832 

rupture  of,  392 
Meso-phlcbitis,  436 
3Ietacarpus,  amputation  through,  118 

dislocations  of,  301 

excisions  of,  662 

fractures  of,  209 
Metapyretic  amputations,  114 
INIetastasis,  52 

^letastatic  abscess.    See  Pycemia. 
Metatarso-phalangeal  joint,  excision  of, 

for  bunion,  549 
Metatarsus,  amputation  through,  123,124 

dislocations  of,  312 

fractures  of,  282 
Microbes  in  pysemia,  435 
Microphone,  detection  of  calculi  by,  938 
Mikulicz,  amputation  of  foot,  128,  675 
^Miliary  aneurisms,  573 

extravasation,  324 
Milk-tumor,  819 
3Iiner's  elbow,  547 
]VIinor  surgery,  81 
Mirror,  laryngoscopic,  369 
Mixed  calculus,  931 

hernia,  885 

tumors,  506 
Mobility  in  fractures,  229 
Modified  circular  amputation,  104 
Moist  gangrene,  49.    See  Gangrene. 
Moisture  in  inflammation,  57 
Moles,  535.  567 

hydatid,  498,  504 
Mollities  ossium.    See  Osteomalacia. 
Molluscum  fibrosum,  542 
jNlomentum  of  projectiles,  163 
Monorchids,  1040 
Mousel's  salt,  187 

Morbus  coxa;  or  m.  coxarius.    See  Hip 

di  SGflSG. 

senilis.    See  Arthritis,  rheuma- 
toid. 

jMorel's  tourniquet,  93 

Morplia;a.    See  Keloid  of  Addison. 


Mortification.    See  Gangrene. 
Motor  paralysis  in  spinal  injuries,  343 
Mouth,  burns  and  scalds  of,  306 

contraction  and  closure  of,  774 

diseases  of,  785 

fissure  at  angle  of,  781 

gonorrlum  of,  460 

injuries  of,  361 

noma  of.  ^S'ee  Stomatitis,  gangrenous. 

syphilitic  lesions  of,  473  et  seq. 
Moutii  to  mouth  inflation  of  chest,  370 
Moxa,  86 
Mucocele,  747 
Muco-pus,  39 
Mucous  cysts,  497 

membranes,  erysipelas  of,  423 
scrofula  in,  446 

syphilitic  aff"ections  of,  470,  480. 
484 

patches.    See  Syphilis, 
polypi,  766 

tumors.    See  Myxoma. 
Mulberry  calculus,  930 
Multilocular  cysts,  498 
Multiple  abscesses.    See  Pyremia. 

wedge  for  stricture,  1011 
Mummification,  418 
Mumps,  783 
Muscse  volitantes,  730 
Muscles,  contraction  of,  543.    See  also 
Orthopaedic  surgery. 

diseases  of,  543 
syplnlitic,  482 

injuries  of,  217 

lesions  of,  in  pysemia,  439 

retraction  of,  after  amputation,  109 

spasm  of,  in  dislocations,  285 
fractures,  230,  236 

transplantation  of,  544  . 

tumors  of,  544 
Muscular  action  in  fractures',  223,  228 

tumor,  505 
Mycetoma,  540 
Mydriasis.  717 
Myelitis,  342 
Myeloid  tumor,  513 
Myoma,  505 

of  uterus,  10G3 
Myopia,  735 
Myosis,  717 

in  spinal  injuries,  346 
Myositis,  543 

Myotomy.    See  Tenotomy. 
Myringitis.    See  Membrana  tympani,  in- 
flammation of. 
Myxoma,  504 

V  ^VUS,  564 

i.1     Nails,  growth  of,  in  fractures,  247 

hypertrophy  of,  537 

ingrowing,  537 

ulceration  of  matrix  of,  530 
syphilitic,  479 
Narcotics  in  inflammation,  59 
Nares.    See  Nostrils. 
Nasal  bones,  fractures  of,  249 
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Nasal  bones — 

necrosis  of,  704 
calculi,  769 

duct,  obstructions  of,  747 

polypus,  766 

septum,  diseases  of,  769 
Naso-pbaryngeal  polypi,  767,  708,  795 

vegetations.  765 
Xavel,  ruptured  Hernia,  umbilical. 

Nebula,  711 
Neck,  diseases  of,  781 

hydrocele  of,  785 

injuries  of,  361 

tumors  of,  785 
Necrosis,  615 

acute,  619 

amputation  for,  619 

causes  of,  615 

central,  610,  616 

cloaca)  in,  616 

dry,  016 

excision  for,  619 

exfoliation  in,  616,  618 

instruments  used  for,  018 

involucrum  in,  610 

of  jaws,  793 

moist,  015,  010 

peripheral,  010,  016 

prognosis  of,  017 

repair  of,  016 

after  scalp  wounds,  322 

secondary  .risks  in,  617 

sequestra  in,  616 

in  stumps,  111 

symptoms  of,  617 

syphilitic,  4H3 

total,  611,  610 

treatment  of,  617 

ofvertebrre,  703 

without  sunpuration,  017 
Needle,  anelirismal,  189,  190 

cataract,  720 

in  flesh,  157 

mounted,  149 

njEvus,  500 

surgeon's,  101 
Needle-carrier  for  piles,  904 
Needle-guard,  150 
Needle-operation  for  cataract,  725 
Nelaton's  Hue,  270 
Nephrectomy,  921,  922 
Nephritic  colic,  932 
Nephro-lithotomy,  919,  920 
Nephrorraphy,  922 
Nephrotomy,  919,  921 
Nerves,  anaesthesia  by  compressing,  74 

auditory,  lesions  of,  701 

division  or  excision  of,  110,  214 
for  elephantiasis,  503 
irritable  ulcer,  414 
malignant  tumor  of  tongue, 
791 

neuralgia,  553 
tetanus,  559 
wry  neck,  677 
inflammation  of.    See  Neuritis. 


Nerves — 

inflammation  from  lesions  of,  41 
injuries  of,  214 

in  dislocations,  287 
fractures,  239 
optic,  atrophy  of,  430,  733 

oplitlialmoscopic  appearance  of, 
729 

stretching  of,  734 

tumors  of,  733 
repair  of,  after  division.  215 
sciatic,  resection  of,  in  elephantiasis, 
503 

wounds  of,  214 
Nerve-grafting,  210 

Nerve-stretchinir,  210,  553,  558,  677,  734, 
737,  788 
subcutaneous,  216 
Nervous  blindness,  727 

deafness,  701 

system,  diseases  of,  549 

bone  changes  due  to,  022 
syphilitic,  478,  481 

tissues  in  inflammation,  30 
Neuralgia,  142,  551 

alveolar,  553 

of  anus,  908 

articular,  049 

of  bladder,  985 
breast,  823 
ear,  701 

excision  of  nerves  for,  552 

of  testis,  1042 
tongue,  788 
Neuralgic  tumors,  511 

ulcer.    See  Ulcer. 
Neuritis,  549 

optic,  732 
Neuroma,  500,  550 

in  stumps.  110 
Neuromimesis,  049 
Neuropathic  eschars,  347 
Neuro-retinitis,  732 
Neurosis,  sympathetic,  737 
Neurotomv,  optico-ciliary,  738 
Night-blindness.    See  Hemeralopia. 
Nipple,  fissures  and  excoriations  of,  819 

retraction  of,  in  cancer,  518,  827 

supernumerary,  819 
Nitrate  of  lead  in  onychia,  537 
Nitric  acid  in  hospital  gangrene,  422 
Nitrite  of  amyl,  76,  558 
Nitrous  oxide,  74,  80 
Nodes,  483 

Noli-me  tangere.  See  Lupous  nicer. 
Noma.    See  Stomatitis,  gangrenous. 

pudendi,  419,  1060 
Non-deforming  cl',-.b-foot,  687 
Normal  ovariotomy,  918 
Nose,  calculi  in,  769 

depressed.  773 

diseases  of,  702.    See  also  Nostrils, 
fractures  of,  249 
fistulous  openings  into,  770 
foreign  bodies  in,  300 
gonorrhoea  of,  460 
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Xosf — 

henionliage  from,  708 

in  tViVctured  skull,  332 

liypeitrophy  of,  7(53 

muco-purulent  discharge  from,  764 

operation  for  lenglhening,  770 

restoration  of  770.  AS'ee  Rliiuoplasty. 

wounds  of,  357 
Nostrils,  imperforate,  763 

malignant  tumors  of,  769 

plugging  the,  763 

polypi  olr,  766 

sarcoma  of,  708 
Nucleus  of  calculus,  933 
Nutritive  changes  in  inflamnialion,  34,  45 
from  nerve  wounds,  214 
spinal  injuries,  347 
Nyctalopia,  734 
Nystagmus,  721 

OAKUM  in  dressing  wounds,  152 
seton,  411,  615,  1023 
Oblique  illumination.  358.  720 
Obliteration  of  urethra,  1007,  1017 
vagina,  non-congenital,  1059 
transverse,  1030,  1031 
Obstructed  hernia,  840 
Obstruction  of  canaliculi,  746 
Eustachian  tube,  755 
intestinal,  875.    S:e  Intestinal  ob- 
struction, 
of  nasal  duct,  747 
Obturator  arterj'.    See  Artery, 
for  cleft  palate,  805 
foramen,  dislocation  into,  306 
hernia,  873 
Occipital  artery.    See  Artery. 
Occipito-atloid  joint.  artliritis  of,  702 
Occlusion  of  anus.  884,  885 
of  arteries.    See  Kwery. 
car,  749 
mouth,  774 
nostrils,  763 
pneumatic,  108 
of  vulva,  1057 

See  also  Imperforate,  and  Obstruc- 
tion. 

CE  lema,  inflammatory,  of  scrotum,  1035 
(Edematous  erysipelas.    See  Erysipelas. 

nicer.    See  Ulcer, 
ffisopliageal  bougies,  811 

dilator,  811 

forceps,  377 
(Esnphagismus,  809 
CEsophagostomy.  812,  813 
(Esophagotomy.  378,  379 

combined.  811 

internal,  811,  812  o,q 
for  stricture  of  oesophagus, 
(Esophagus,  auscultation  of,  809 
dilated,  810 
diseases  of,  808 

syphilitic,  480 
excision  of,  812 
foreign  bodies  in,  376 
rupture  of,  370 


(Esophagus — 

stricture  of,  810  et  neq. 

wounds  of,  370 
Oily  cysts,  497,  824 
Old  operation  for  aneurism,  579 
Olecranon,  fracture  of,  265 

osteoplastic  resection  of  300,  059 
Omentum  in  hernia,  833,  835 
strangulated,  843 

management  of,  after  herniotomy, 
853 

protrusion  of,  in  wounds  of  abdo- 
men, 390 

rupture  of,  392 
Omphalocele.    See  Hernia,  umbilical. 
Onanism,  1055 

operations  for,  1056 
Onychia,  530 

syphilitic,  479,  537 
Onyx,  709 

Oopliorectomy,  918,  1065 
Opacities  of  cornea,  711 

crystalline  lens.    See  Cataract. 

vitreous  humor,  730 
Opaline  patch,  476 
Open  method  of  dressing  stumps,  108 
Opening  an  abscess,  410 
Operations,  63 

age  influencing  results  of,  64 

anaesthetics  in,  73  et  >tcq. 

assistants'  duties  in,  71 

death,  causes  of,  after,  67  et  seq. 

diet  after,  65 

dressing  wounds  after,  72 
of  election,  complaisance,  or  expedi- 
ency, 64 

general  health  influencing  results  of, 
04 

general  rules  for,  72 

hemorrhage  after,  08 

hygienic  conditions  influencing  re- 
sults of,  05 

inflammation  after,  69 

preliminary  arrangements  for,  71 

preparation  of  patients  for,  70 

results  of,  circunistiinces  which  in- 
fluence, 64 

scarlet  fever  after,  69 

in  scrofulous  cases,  448 

shock  after,  67 

state  of  internal  organs  influencing 
results  of,  64 

temperament  and  idiosyncrasy  influ- 
encing results  of,  65 

treatment  after,  65,  72 

in  tuberculous  cases,  445 
Ophthalmia,  catarrhal,  703 

chronic,  704 

contagious,  705 

Egyptian,  704,  705 

gonorrhoeal.  See  Gonorrhoea,  oph- 
thalmic. 

neonatorum,  704 

papular  or  pustular.  704 

pldyctenular  or  scrofulous,  704 

pui  ulent,  704 
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Oplitlmlmia — 

rheumatic,  714 
sympallietic,  737 
tarsi,  741 

Ophthalmic  surgery,  anaesthetics  in,  1') 
Ophthahiiitis,  787 

Ophthalmoplegia  externa  and  interna, 
745 

Ophthalmoscope,  737 

diagnosis  of  cataract,  by,  721 

cerebral  concussion  by,  327 
morbid  changes  observed  by,  730  et 
seg. 

Opisthotonos,  554 

Opium  in  hospital  gangrene,  423 

inflammation,  62 

injuries  of  head,  326 

spontaneous  gangrene,  418 

strangulated  hernia,  848 
Optic  nerve.    See  Nerve. 

neuritis,  732 

papilla,  morbid  changes  in,  732 
Optico-ciliary  neurotomy,  738 
Orange-colored  pus,  39 
Orbit,  diseases  of  748 

erysipelas  of,  433 

extirpaticni  of  contents  of,  738 

hemorrhage  into,  in  fractured  skull, 
332 

injuries  of,  358 
Orchitis,  1041 

gonorrhoeal.    See  Epididymitis. 

puncture  of  testis  for,  457,  1041 

strapping  testis  for,  457,  1041 

syphilitic,  481 
Organic  stricture.    See  Stricture. 
Orthop;edic  surgery,  675 
Os  calois.    See  Calcaneum. 
Oscheocele.    See  Hernia,  scrotal. 
Osseous  tumor,  508 
Ossicula  of  ear,  lesions  of,  760 
Ossification  of  ciliary  body,  714 

crystalline  lens,  720 
Osteitis,  607 

deformans,  607 

scrofulous,  621 

in  stumps.  111 

syphilitic,  483 

of  vertebrfc.    See  Spine,  antero-pos- 
terior  curvature  of 
Osteocopic  pain  in  syphilis,  483 
Osteoid  aneurism,  624 

cancer.  525 
Osteoma.  509,  619 
Osteomalacia,  620 
Osteo  myelitis,  609 

in  stumps.  111 

treatment  of,  611 
Osteo-plastic  resection  of  olecranon,  300, 
659 

uppei-  jaw,  768 
Osteo-porosis,  607 

Osteotomy,  subcutaneous,  288,  643,  045, 
683  et  seq. 
for  hallux  valgus,  693 
Osteotrite,  014,  015 


Otorrhoca,  751,  753,  758 
Otoscope,  756 

interference,  758 
Outgrowths.    See  Tumors. 
Oval  amputation,  104 
Ovarian  tumois,  910 

suppuration  in,  928 

treatment  of,  912 
Ovaries,   extirpation  of     See  Ovario- 
tomv. 
both,  with  uterus,  918 

gonf)ri  ha5al  inflammation  of,  458 

hernia  of,  835 

in  strangulated  hernia,  853 

sypliilitic  affections  of,  481 
Ovaiiotomy,  914 

clamp  for,  916 

disinfectant  injections  after,  918 
double,  918 

management  of  adhesions  in,  915 

pedicle  in,  916 

mortality  after,  914 

normal,  918 

rectal,  918 

vaginal,  918 
Overhii)ping  in  fractures,  229 
Over-distenlion  of  strictures,  1011 
Ox,  ligature  from  aorta  of,  190 
Oxalate  of  lime  calculus,  930 
Oxygen  gas  in  apuoea,  371 
Ozijena,  704 

PACHYDERMATOCELE,  542 
Pack-thread  strictures,  1006 
Pagliari,  styptic  for  hemorrhage,  187 
Pain,  burning,  in  nerve  injuries,  216 
in  gunshot  wounds,  167 
inflammation,  44 
spinal  injuries,  345 
Painful  mammary  tumors,  825 

ulcer  of  anus.    See  Fissure. 
Palate,  cleft,  803.    See  Staphylorraphy, 
and  Uranoplast}'. 
diseases  of,  802 

syphilitic,  475,  489 
hard,  acquired,  perforation  of,  805 
fissure  of,  803,  804 
obturators  for,  805 
wounds  of,  361 
Palatine  stertor,  76 
Palmar  abscess,  545 

aicli,  hemorrhage  from,  187,  193. 
197 

fascia,  division  of,  681 
Panaris.    See  Paronychia. 

syphilitic,  483,  484 
Pancreas,  operations  on,  396,  925 
Pancreatectomy,  925 
Pannus,  707,  708 

trachomatous,  706 
Paper  for  dressing  wounds,  67 

splints,  335 
Papilla,  optic,  diseases  of,  732 
Papillary  tumor,  or  papilloma,  511 
Papular  ophthalmia,  704 
Papule,  moist.    See  Mucous  patch. 
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Paqiu'lin's  caulery,  87 

for  hemorrhoids,  905 

in  tracheotomy.  374 
Paracentesis  abdominis,  909 

capitis,  694 

cornea?,  709,  737 

l)ericardii,  390 

thoracis,  387 
Paraffine  for  fixed  bandages,  85 

epithelioma,  1039 
Paralysis  of  bladder,  983 

of  bowel,  in  strangulated  hernia,  SHO 

general,  a  cause  of  fracture,  224 

of  cesophagus,  810 

reflex,  210" 

in  spinal  injuries,  343 

syphilitic,  481 
Paraphimosis,  1035 

complicating  chancroid.  40(5 
Parasites,  vegetable,  in  auditory  meatus, 
750 

Parenchymatous hemoriiiage.  See  Hem- 
onhage. 
iritis,  715 

tissue,  in  inflammation,  3G 
Paronychia,  545 
Parotid  bnbo,  783 

duct,  wound  of,  3(il 

gland,  excision  of,  784 
inflammation  of,  783 

region,  tumors  of,  783 
Passive  motion  in  anch3'losis,  642 

fractures,  238 
Patella,  caries  of,  547 

dislocations  of,  309 

enlarged  bursa  of,  547 

excision  of,  672 

fractures  of,  276 

necrosis  of,  617 
I'aihfinder  lor  urethral  stricture,  1009 
Pearl-tumor,  516 

Pectoral  muscle,  abscej^.s  beneath,  380 
Pedicle,  managemcuc  of,  in  ovariotoniv, 
916 

Pelvic  organs,  injuries  of,  401 
Pelvis,  dislocation  or  diastasis  of,  254,  291 
distorted,  in  lithotomy,  958 
fractures  of,  254 
obliquity  of,  in  hip-disease,  634 
rickets.  449 
spinal  curvature,  678 
Penile  fistula,  1023 
Penis,  amputation  of.  1038 

congenital  adhesion  of,  to  scrotum, 
1031 

contusion  of,  403 

diffuse  inflammation  of,  1035 

dislocation  of,  403 

distortion  of,  in  gonorrhoea.  See 

Chordee. 
fistula  in,  1023 
i.'angrene  of,  1086 

herpetic  and  aphthous  ulcers  of,  1036 
incurvation  of,  1031 
malignant  disease  of,  1038 
strangulation  of,  144,  403 


Penis — 

structural  afl'ectious  of,  1036 

thrombosis  of  1036 

tumors  of,  1038,  1039 

venereal  ulcers  of    See  Chancroid, 
and  Syphilis. 

warts  of,  1038 

wounds  of,  403 
l^eptonized  blood,  transfusion  of,  90 
Percussion  for  diagnosis  of  bone  tumors, 
022 

ununited  fracture,  247 
Pertbrating  ulcer,  319.  539 
Perforation  of  mastoid  process,  760 

membrana  tympani,  754 

palate,  805 
Periarthritis,  641,  680 
Pericarditis  from  coi^tusion  of  chest,  382 

gonorihoeal,  461 

purulent,  390 
Pericardium,  incision  of,  390 

tapping! lie,  390* 

wounds  of.  389 
Perineal  abscess,  456 

band,  273 

fistula,  1023 

after  iitliotomv,  959 

hernia,  874 

lithotrity,  948,  964 

section,  1015.   *S'ee  Uretlirotomy,  ex- 
ternal, without  guide. 
Perinephiic  abscess,  927 
Perineum,  female,  laceration  of,  405  et 
seq. 

male,  wounds  of,  405 
Periosteum,  agency  of,  in  repair  of  frac- 
tures, 232 

Hap  of.  in  amimtation  of  leg,  129 
ununited  fiacture,  246 

grafting,  from  animals,  659,  697 

importance  of  j^reserving,  in  exci- 
sion. 652 
Periostitis,  606 

of  mastoid  process,  760 

in  stumps,  1 1 1 

syphilitic,  483 
Periostosis,  619 
Peri-phlebitis,  436 
Peritomy,  707 

Peritoneum,  lesions  of,  in  pyaemia,  439 

rupture  of,  392 
Peritonitis,  erysipelatous.    See  Erysipe- 
las. 

from  gonorrliuja,  458 
incision  and  drainage  for,  394 
in  strangulated  hern.ia,  844,  854 
traumatic,  394 

Perityphlitic  abscess,  928 

Permanent  stricture.    See  Stricture. 

Permanganate  of  potassium,  in  hospital 
gangrene,  422 

Permeable  stricture,  1006,  1009.  See 
Stricture. 

Pernio  or  chilblain,  319 

Peroneal  artery.    See  Artery. 

Pessaries,  medicated,  in  gonorrhoea,  459 
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Phagedsena,  sloughing.    See  Gangrer 

hospital. 
Phagedenic  chancre,  471 

cliancroid,  463 
Phalanges.    See  Fingers. 
Phantom  stricture  of  rectum,  889 

tumors,  512 
Pharyngotome,  808 
Pharyngotomy.    See  Q5sopha<;otomy. 

sub  hyoidean,  370,  876,  80!),  817 
Pharynx,  abscess  behind.  808 
burns  and  scalds  of,  366 
diseases  of,  808 

syphilitic,  480 
extirpation  of,  809 
foreign  bodies  in,  361,  376 
Phiniosis,  1033 

complicating  chancroid,  466 
gangrene  of  penis  from,  1036 
predisposing  to  hernia,  833 
Phlebectasis.    See  Varix. 
Phlebitis,  5r)9 

connection  of,  with  pyjEmia,  436 
Phlebolites,  180,  901 
Phlegmasia  dolens,  559 
Phlegmonous  abscess.    See  Abscess, 
erysipelas.    See  Erysipelas, 
indammation,  45 
ulcer.    See  Ulcer. 
Phlyctenular  conjunctivitis,  704 
keratitis  or  ophthalmia,  709 
Phonometer,  maximal.  758 
Phosphatic  calculus,  931 
Phthisis,  fistula  in  ano  with,  895 
Pigmentary  sarcoma,  515 
Piles.    See  Hemorrhoids 
Pilocarpine  in  hydrophobia,  103 

after  tracheotomy,  375 
Pirogofl',  amputation  of  foot,  135 
Pityriasis  of  conjunctiva,  708 
Plantar  fascia,  division  of,  688,  693 
Plaster,  adhesive,  151 
antiseptic,  156 
in  fractured  ribs,  253 
isinglass,  151 
Plaster-of- Paris  bandage,  84 

in  spinal  affecTions,  680,  701 
Plastic  lymph,  37 

operations  for  burns,  316 
on  cornea.  711 
eyelids,  742  et  seq. 
lips.    See  Cheiloplasty,  and 

Harelip, 
nose.    <S'ee -Rhinoplasty. ,. 
palate.    See  IStaphylorraphy, 

and  Uranoplasty, 
perineum,  406 
rectum,  893 
for  ulcers,  415 
on  urethra,  1023  et  seq. 
vagina,  1026  et  seq. 
Pleiade  ganglionnaire,  474 
Pleura,  lesions  of,  in  pyt-emia,  438 

■wounds  of  See  Lung,  wounds  of 
Pleurisy,  gonorrhoea],  461 

from  injury  of  chest,  382,  383 


I,  Pleurothotouos,  554 
Plexiform  neuroma,  550 
Pliers,  cutting,  100 

for  fixed  bandages,  85 
Plugging  the  nostrils,  703 
Pneumatic  aspiration  and  occlusion,  108 

speculum  for  ear,  759 
Pneumatocele  or  pneumocele,  383,  386 
Pneumaturia,  983 

Pneumonia  from  injuries  of  chest,  383, 
383 

from  wounds  of  throat,  363 
Pneumothorax.  383,  386 
Pneumo  uria,  983 

Pocketing  the  pedicle  in  ovariotomy,  916 
Pointing  of  abscesses.  407 
Poisoned  wounds.    See  Wounds. 
Polypus,  502 

of  bladder,  980 
ear,  751 

frontal  sinus,  773 
larvnx,  816 
I        nasal,"  766 

naso-pharyugeal,  767  et  seq. 
of  rectum,  893 
urethra.  1031 
uterus,  1065 

hard  or  fibrous,  1064 
vagina,  1061 
Polyscoi)e,  1000 
Popliteal  artery.    See  Artery. 
Porro's  operation.  919 
Port-wine  stain,  505 
Porte-moxa,  80 

Position  in  treatment  of  liemorrhage,  186 
inflammation,  54 
strangulated  hernia,  848 
Posterior  catheterization,  999 

nasal  syringe,  765 
Posthitis,  457,  1036 
Pott,  disease  of  spine,  697,  701 

fracture  of  fibula,  280 
Pouches,  rectal,  inflammation  of,  908 
Poultices,  58 

vaginal,  459 
Pregnancy,  extra-uterine,  919 

operations  during,  65 
Preparation  of  patients  for  operation,  70 
Prepuce,  division  of,  1033 

elongation  of    See  Phimosis. 
I        excision  of,  1033 

gangrene  of,  466,  1036 
herpetic  ulceration  of,  464 
hypertrophy  of,  1036 
infiammation  of    See  Balanitis. 
Pre-rectal  lilliotomy,  963 
Presbyopia,  735 
Presse-arlere,  197 

Pressure  in  aneurism.    See  Aneurism, 

treatment  of,  by  compression. 
I        in  cancer,  528 

carbuncle,  425 
elastic,  in  irreducible  hernia,  839 
in  reduction  of  dislocations,  286 
hemorrhage,  187 
infiannnalion,  60 
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Pressure  in— 

ulcers,  416 
Preventive  treatment  of  calculus,  933 
cleft  palate,  802 
harelip,  778 
Priapism  in  injuries  of  penis,  403 
spine,  346 
in  vesical  calculus.  936 
Primarv  amputation,  113 
bubo,  467,  474,  543 
syphilis,  470 

union  of  wounds    See  Adhesion,  and 
First  intention. 
Probang  for  oes()phai,ms,  377,  378 
Probe,  chemical,  170 

drainage,  231 

drum,  or  reverberatinsr,  169 

electric,  169 

fiexiljle,  170,  614 

jointed.  614 

magnetic,  169 

meerschaum.  169 

Nelatou's,  169 

uterine,  910 

■wire,  614 
Probe-nippers,  169 
Procidentia  uteri,  1066 
Piofunda  artery.    See  Artery,  femoral, 
deep. 

Progression,  cross-legged,  683 
Progressive  ossifj-ing  myositis,  544 
Projectiles,  momentum  of,  164 
Prolabium,  restoration  of,  776 
Prolapsus  ani.    See  Prolapsus  of  rectum, 
of  laryngeal  sac,  815 
rectum,  905 

operations  for,  907 
from  vesical  calculus,  930 
tongue,  786 
urethra,  1002 
vagina,  1062 
Proliferation  of  cells,  37 
Proliferous  cysts,  498,  499 

of  breast,  825 
Prone  position  in  affections  of  spine,  353, 
701 

and  postural  respiration,  371 
Properitoneal  hernia,  860,  870 
Prostate,  abscess  of,  986 

atrophy  of,  994 

bruising  of,  in  lithotomy,  961 

calculi  of,  968,  995 

cancer  of,  994 

cysts  of,  995 

division  of,  in  bilateral  lithotomy, 
963 

lateral  lithotomy,  955,  957,  9o8 
hemorrliaije  from,  982 
hypertrophy  of,  987 

complicating  lithotomy,  958 

lithotrity,  950 
incontinence  of  urine  from,  984, 
985,  989 

retention  of  urine  from,  984,  992 
inflammation  of.    See  Prostatitis, 
injuries  of,  405 


Prostate — 

lesions  of,  in  pynemia,  439 

puncture  of  bladder  through,  992 

tubercle  of,  995 

tumors  of,  987 

in  lithotomy,  959 
Prostatic  calculi,  908,  995 

catheters,  990  ei  seq. 
Prostatitis,  986 
Prostatorrhffia.  986 
Prostration  with  excitement,  140 
Provisional  callus,  233 

tourniquet.    See  Tourniquet. 
Pruritus  of  anus,  908 
Psammoma,  516 
Pseudo-calculi,  932 
Pseudo  paralysis,  syphilitic,  484 
Psoas-abscess,  700 
Psoriasis  of  conjunctiva,  708 

tongue,  786 
Psychrophor,  987 
Pterygium,  707 
Ptomaines  in  pya!mia,  435 
Ptosis,  744 

Pubis,  dislocation  or  diastasis  of,  254,  291 
dislocation  of  femur  on,  307 
fracture  of,  254 

puncture  of  bladder  above,  994 
Pudenda.    See  Genital  organs,  female. 
Pudendal  hernia,  874 
Pudic  artery.    See  Artery. 
Pulleys,  compound,  in  dislocations,  286, 
I     308,  309 

I  Pulpefaction  of  parts,  155 
]  Pulpy  degeneration  of  synovial  mem- 
brane, 628 
1  Pulsating  bronchocele,  782 
tumors,  512 

in  bone,  624 
j  Pulsation  of  aneurism,  574 
recurrent,  581 
Pulse,  venous,  in  chloroform  anaesthesin. 
77 

Pulverization,  continuous,  157 
Puncta  lacrymalia,  eversion  or  oblitera- 
tion of,  746 
Puncturation,  90,  432 
Puncture  of  bladder.    See  Bladder. 

intestine,  393,  849,  854,  881 
Punctured  wounds.    See  Wounds. 
Pupil,  artificial,  operations  for,  718  et  xcq. 

contraction  and  dilatation  of,  717 

in  injuries  of  head,  325,  327 
spine,  346 
Purgatives  in  hernia,  841,  848 

inflammation,  61 
Purulent  conjunctivitis  or  ophthalmia, 
704 

diathesis.  I  g  p 
infection.  ) 
pericarditis,  390 
Pus,  39 

absorption  of,  in  abscesses,  40!) 

pya;mia,  436 
characters  of,  in  caries,  614 

cold  abscesses,  411 
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Pus— 

corpuscles,  origin  of,  39,  40 

varieties  of,  89 
Pustular  ophthalmia,  704 
Pustule,  malignant,  42o 
Puti  id  infection.    See  Pyoemia. 
Puzzle,  Indian,  for  dislocations,  302 
Pyaemia,  434 

analogy  of,  with  gonorrliceal  rheu- 
matism and   urethral  fever, 
441,  460,  1008 
■with  tubercle,  445 

arterial,  437 

causes  of,  440 

contagiousness  of,  440 

diagnosis  of,  441 

idiopathic  or  essential,  440 

materies  niorbi  of,  440 

metastatic  abscesses  in.  437,  438 

morbid  anatomy  of,  438 

pathology  of,  435 

prognosis  of,  442 

symptoms  of,  440 

treatment  of,  442 

trephining  as  a  prophylactic  aaainst, 
337 

Pyremic  patches,  438 
Pyarthrosis,  007,  628 
J'yloric  stenosis,  "washing  out  stomach 
in,  923 

Pylorus,  dilatation  of,  924,  925 

resection  of,  923 
Pyocyanine,  39 

Pyogenic  diathesis  of  fever.  See  Pyremia. 
Pyonephrosis,  921,  928 
Pyrexia,  paralytic,  34G,  347 
Pyrogallic  acid  in  chancroid,  467 

QUADRUPLE  amputation.  106 
ligature  for  njT?vus,  506 
Quilled  suture,  150 
Quinia  in  sliock,  68,  141 

1)ABBIT,  grafting  periosteum  from, 
I  697 

transplantation  of  eye  from,  738 
Rabid  animals,  bites  of,  161 
Racemose  aneurism.    See  Aneurism  by 

anastomosis. 
Rachitis.    See  Rickets. 

adultorum.    See  Osteomalacia. 
Rack  for  fractures  of  lower  extremity, 
280 

Radial  artery.    See  Artery. 
Radiating  incisions  in  ulcers,  415 
Radical  cure  of  hernia,  837 

cases  favorable  for,  838 
femoral,  871 
inguinal,  864 
umbilical,  857 
ventral,  856 
liydrocele,  1045 
varicocele,  1049 
Radius,  dislocations  of,  298 
excision  of,  175,  661 
fractures  of,  267 


Railway  spine,  347 
Ramoneur,  378 

tracheal,  375 
Ranula.  788 

acute,  786,  788 
Rapid  breathing,  analgesia  from,  76 

lithotrity  with  evacuation,  945 
Rarefaction  of  bone,  607 
Rattlesnake  poisoning,  160 
Reaction  from  shock,  08,  140,  141 
Ready  method,  Marshall  Kail's,  371 
Reclination  of  cataract,  721 
Rectal  ansesthesia,  78 

ovariotomy,  918 
Rectangular  flap  amputation,  105 

staff,  956,  964,  965 
Rectilinear  ecraseur,  904 
Rectocele,  1062 
Recto-labial  fistula,  894 
Recto-urethral  fistula,  893,  1025 
Recto-vaginal  fistula,  893 
Recto-vesical  fistula,  893,  1025 

lithotomy,  965 
Rectotomy,  linear,  403.  890,  891 
Rectum,  abscess  near,  895 

bougies  for,  889 

cancer  of,  890 

encysted,  908 

excision  of,  890,  892 

exploration  of,  by  hand,  880 

fistulfE  of,  893 

foreign  bodies  in,  403 

hemorrhage  from,  900  et  seq. 

imperforate,  886 

occlusion  of,  885 

polypus  of,  892 

pouches  of,.inflamed,  908 

prolapsus  of,  905.    See  Prolapsus. 

puncture  of  bladder  through,  993 

speculum  for,  894 

stricture  of,  868 
malignant,  890 
pluimom,  889 
si^nple  or  fibrous.  8  8 
warty,  890 

syphilitic  lesions  of,  480 

tapping  through,  913 

tumors  of,  892 

ulcers  of,  898 

wounds  of,  402 

in  lithotomy.  960 
Recurrent  bandage,  83 

fibroid,  512 

stricture.    See  Contractil-^  stricture, 
tumors,  495,  512 
Red  corpuscles  in  inflammation,  35 
Redness  in  inflammation,  42 
Reducible  hernia.    See  Hernia. 
Reduction  of  dislocations,  285 
spinal,  353 
fractures,  235 

compound,  241 
impacted  and  partial,  245 
hernia,  836 

strangulated,  846.      ee  Taxis, 
in  mass,  849 
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Reduction  of— 

pi-olapsus  of  rectum,  90G 
Keet-kuot,  101 
Reflex  paralysis,  216 
Refraction,  734 

Relaxation  of  membrana  tjnnpani  7r)3 
Renal  calculus,  932 

nephrotomy  for,  919 
vessels,  thrombosis  of,  in  spinal  in- 
juries, 341 
Repair  after  excision,  652 
of  fractures,  233 
■wounds,  146  et  seq. 
in  arteries,  183 
nerves,  215 
tendons,  217,  687 
veins,  178 
Resection.    See  Excision, 
of  bladder,  401 

intestine,  393,  400 
osteo-plastic,  of  olecranon,  300,  659 

upper  jaw,  768 
of  sciatic  nerve,  503 
spine.    See  TreiMiining. 
stomach.  923 
tendo  Achillis.  691 
Resection  sound,  653 
Residual  abscess.    See  Abscess. 
Resolution,  52 
Resorcin  in  chancroid,  465 
Respiration,  artificial,  370 

prcme  and  postural,  371 
Rest  in  concussion  of  brain,  326 
intlammation.  53 

joint  afiFections,  219,  220.  637,  631 

spinal  affections,  353,  700 
Results   of  operations,  circumstances 

which  influence,  64  et  seq. 
Retention  cysts,  495 

of  urine,  983.  SeeJJv'ine. 
in  ironorrhoea,  456 
after  lithotrity.  948 
in  spinal  injuries,  345 
Retina,  concussion  of,  358 

diseases  of,  731 

tumors  of,  732 
Retinitis.  731 

syphilitic.  477 
Retraction  of  divided  arteries,  1^^4 

muscles  after  amputation.  109 

nipple,  in  cancer,  518,  827 
Retractor.  101 

grooved,  for  excisions,  653 
Retrojections  in  gonorrhoea,  454 
Retro  peritoneal  suppuration.  394 
l^etro-pharyngeal  abscess,  808 
Reversed  spiral  bandage,  82 
Revulsion,  85.    See  Counter-irritation. 
Rhagades,  476,  897 
Rheumatic  iritis,  716 

ophthalmia,  714 
Rheumatism,  gonorrhoeal.    See  Gonor- 

rhceal.  .  . 

Rheumatoid  arthritis.    See  Artliritis. 
Rhineurynter  for  epistaxis,  764 
Rhinolites,  769 
70 


Rhinoplasty,  770 
Rhinorrhcea,  764 
Rhinoscopy,  764 
Ribbon,  lead,  152 
Ribs,  changes  in,  in  rickets,  449 

dislocations  of,  291 

excision  of,  388,  390,  657,  927,  928 

fracture  of,  252 

necrosis  of,  617 
Rickets,  448 

in  bone,  620 

predisposing  to  fracture,  224 
Rigidity  of  membrana  tympani,  753 
Ring  for  fracture  of  patella,  277 

strangulation  by,  144,  1036 
Ring-foi'ct'ps  for  piles,  902,  903 
Ripening  cataract,  721 
Uisus  sardonicus,  555 
Rodent  ulcer,  538 
Rolando,  sulcus  of,  338 
Roller  bandages,  81 

Rope  windlass  for  dislocations,  286,  307 
Rotation  of  vertebraj  in  lateral  curvature 

of  spine,  678,  679 
Rotatory  displacement  in  fractures,  229 
Round  ligaments,  operation  for  shorten- 
ing, 1-066 
liubefacients,  85 
Run-around.    See  Onychia. 
Rupia,  syphilitic,  479 
Rupture.    See  Hernia. 

of  abdominal  muscles,  391 

aneurism,  578,  582 

arteries,  180,  392 

bladder,  401,  1020 

gall-bladder,  392 

h<'art,  381,  556 

intestine,  392.  851 

kidneys,  305,  392 

liver,  392 

lungs,  380 

muscles  and  tendons,  217,  556 
nerves,  214 
oesophagus,  376 
perineum,  406 
peritoneum,  392 
sphincter  ani,  898,  903,  904 

vagina,  1062 
stomach,  392 
stricture  of  urethra,  1011 
ureter,  392 
urethra,  403,  1030 
uterus,  919 
vena  cava,  393 

SAC  of  hernia.    See  Herma. 
laryngeal,  prolapsus  of,  815 
Sacciform  disease  of  anus,  908 
Sacculated  aneurism,  571 
bladder,  979 
oesophagus,  810 
Sacro-iliac  disease,  638 
Sacrum,  fracture  of,  255 
Salivary  fistula,  361,  774 
Salivation,  mercurial,  491 
Salts  of  blood  in  inflammation,  36 


1106 


INDEX. 


Sand-bags  for  fractured  thigli,  273 
Sanguineous  cysts,  497 
Sanious  pus,  39 

Saponaceous  matter  in  calculi,  933 
Sarcocele,  1050 

cystic,  1052 

malignant,  1053 

simple,  1051 

syphilitic,  481.  1053 

tuberculous,  1051 
Sarcoma,  514 

of  bone,  623 
breast,  836 
nostrils,  7G8 

sero  cystic,  498,  825 

of  testis,  1052.  1053 
Sarsaparilla  in  inflammation,  63 
Saw,  amputatins:,  99 

Butcher's,  126,  129,  652,  653 

chain,  652,  653 

Key's,  336 
Sayre,  hip-disease,  635  et  xeq. 

spinal  affections,  680.  701,  703 
Scabbing,  healing  by,  147 
Scalds.    See  Burns. 

Scalp,  aneurism  by  anastomosis  of,  563 

contusions  of,  331 

erysipelas  of,  433 

na3vus  of,  567 

tumors  of,  692 

sebaceous,  500 

"wounds  of,  321 
Scalpel,  99 

Scaphoid  bone,  dislocation  of,  312 
Scapula,  dislocation  of.  293 

excision  of,  654,  655 

fracture  of,  260 
Scarification,  89 

Scarlet  fever  after  operations,  69 
Scarpa,  shoe  for  club-foot,  688 
Schneiderian   membrane,  inflammation 

and  thickening  of,  764 
Sciatic  artery.    See  Artery, 
hernia,  875 

nerve,  resection  of,  in  elephantiasis, 
503 

pain  in  cancer,  529 
Scirrhous  cancer.    See  Sciirhns. 
Scirrhus,  517 

acute,  521,  826 

atrophic,  530,  826 

of  breast,  826 

cachexia  in,  520 

capsulated,  827 

cuirass-like,  521,  826 

infiltration  of,  517 

lardaceous,  518,  826 

microscopic  appearances  of,  520 

morbid  anatomy  of,  520 

natural  history  of,  517 

treatment  of.     See  Cancer,  treat- 
ment of. 

ulceration  of,  518 
Scissors,  canula,  737 

for  cutting  uvula,  806 
Sclerema.    See  kuclej-oderma. 


cleroderma,  502,  542 
Sclerosis  of  bone,  608 
clerotic,  staphyloma  of,  712 
tumors  of,  714 
Sclerotitis,  714 
Sclerotomy,  737 

subconjunctival,  733 
Scoop,  lithotomy,  953,  956 
Scoop-syringe,  725 
Screw-extractor,  170 
Scrofula  or  scrofiilosis,  446 
in  bone,  447,  621 
joints,  447 

lymphatic  glands,  447 
mucous  membranes,  44 G 

operations  in,  448 

in  skin,  446 

treatment  of,  447 
Scrofulous  diathesis,  446 

osteitis,  621 

sarcocele.    See  Sarcocele,  tubercu- 
lous. 

synovitis,  628 

temperament,  446 

ulcer,  446,  448 
Scrotal  fistula,  1023 

hernia,  858,  861 

diagnosis  of,  864 
Scrotum,  contusions  of,  404 

diftnse  inflammation  of,  1035 

epithelioma  of,  1039 

erysipelas  of,  433 

excision  of.  1037 

for  varicocele,  1048,  1049 

fissure  or  cleft  of,  1032 

gangrene  of,  4l8 

hypertrophy  or  elephantiasis  of,  1037 

Avounds  of.  404 
Scultetus,  bandage  of,  83 
Sealing  gunshot  AVOunds  of  chest,  384 
Searcher  for  lithotomj',  953 
Sebaceous  tumor,  500 
Second  intention,  union  by,  147 
Secondary  abscesses.    See  Pyfemia. 

adhesion,  147 

amputation,  113 

aneurism,  582 

cataract,  726 

deposits  of  encephaloid,  523 

epithelioma,  531 

scirrhus,  519 
fever,  51 

hemorrhage.    See  Hemorrhage, 
syphilis,  474.    See  Syphilis. 
Secretion  in  inflammation,  34,  45 
Section  of  bone  in  amputation,  103 
excision,  652,  653 
C cesarean,  919 
of  nerves  for  tetanus,  559 
perineal,  1015.     See  Urethrotomy, 

external, 
of  tendons.    /See  Tenotomy, 
veins  for  phlebitis,  561  ' 
varicocele,  1049,  1050 
varix,  563 
Sedatives  in  inflammation,  61 
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pediments  from  urine,  920 
Semilunar  bone,  dislocation  of,  301 

oarlilag-es,  dislocation  of,  310 
Semi-malignant  tumors,  495,  513 
Seminal  cysts,  497,  1046 

emissions,  1055 

vesicle,  hydrocele  of,  1047 
Senile  gangrene,  418 

amputation  for,  94 
Sensory  paralysis  in  spinal  injuries,  344 
Separation,  line  of.  49 
Septhfemia  and  septicfBmia.  See  Pyjemia. 
Septum  of  nose,  diseases  of,  709 
Sequestra,  classiflcation  of,  170 

extraction  of,  618 

in  fractures,  compound.  242 
gunshot,  170 

in  necrosis,  616 

syphilitic,  488 
Sero  cystic  sarcoma,  498,  825 
Sero-pus,  39 
Serous  cysts,  496 

iritis,  715 

membranes,  erysipelas  of,  429 
in  pyaemia,  438,  439 
Serpiginous  chancroid,  463 
Serre-fines,  152 

for  hemorrhage  after  lithotomy,  960 
urinary  vaginal  fislulfe,  1026 
Serum,  artificial,  915 

effusion  of.  in  lung  wounds,  383,  387 
of  hernial  sac,  834,  843 
Seton,  86 

in  cold  abscess,  411 
fistulse,  412 

of  breast,  8-23 
perineal,  1023 
oakum.    See  Oakum, 
in  staphyloma,  712 

ununited  fracture,  247 
Setting  fractures,  235 
Sex,  mode  of  determining,  in  cleft  scro- 
tum, 1032 
Shadow-test  for  refraction,  735 
Shell-wounds,  165 
Shock,  137 

amputation  during,  141 
in  burns,  313 
causes  of,  138 
death  from,  67,  140 
effect  of  anaesthetics  on,  142 
in  gunshot  wounds.  167 
in  injuries  of  abdomen,  392 
lung  Avounds,  383 
reaction  from,  140 
secondary  or  insidious,  68,  143 
temperature  in,  139,  143 
treatment  of,  67,  140 
in  Avounds  of  testis,  139 
Short-cut  ligatures,  101,  191 
Short-sight.    See  Myopia. 
Shortening  in  fracture,  229 
of  thigh,  270,  274 
consecutive,  276 
Shot,  round,  wounds  by,  164 
small,  wounds  by,  104 


Shoulder,  amputation  above  123 
at.  120 
anchylosis  of,  046 
contraction  of,  680 
diseases  and  injuries  of.    See  under 

Joints, 
dislocations  of.  293  et  aeq. 
excision  of,  171 .  057 
Shoulder-girdle,  258 
Sigmoid  catheter.  917 
Silica  in  calculi.  932 
Silicate-of-potassium  bandage.  84 
Silver-fork  deformity  in  fractured  radius, 
207,  268 

Silvester,  artificial  respiration,  371 
Sinuses,  412 

of  brain,  wounds  of,  339 
frontal,  affections  of,  749,  773 
Siphon  aspirator,  92 

trocar,  913 
Skey,  tourniquet,  97 
Skin,  diseases  of,  535 

malignant,  541 
syphilitic.  475,  478,  484 
in  pyiXimia,  439 
scrofula  in,  440 
Skull,  contusions  of,  330 

extravasation  within,  321.  328,  335 
fracture  of,  331 
at  base,  331 
hernia  cerebri  in,  334 
trephining  for,  335  et  seq. 
fungus  of.  093 
iiifiammation  within,  328 
necrosis  of,  617 
in  rickets,  449 

suppuration  within,  329.  337 

syphilitic  diseases  of,  483 

trephining  the,  335  et  seq. 

tumors  of,  693 
Sliding  tubes  for  stricture,  1011 
Sling  for  fractures  of  upper  extremity, 
269 

Slough,  40,  49 

separation  of,  49 
Sloughing  of  aneurisms.  578  et  seq. 

of  bursa  patelhc,  547 
cancer,  518,  523 
hernial  sac,  844,  854 

pliageda^na.        Gangrene,  hospital. 

in  sjiinal  injuries,  347 

ulcer,  414 
Snake-bites,  159 
Snare  for  aural  polypi,  751 

laryngeal  growths,  816 
Snellen's  forceps.  7-13 
Snow-blindness,  734 
Soft  cancer.    See  encephaloid. 

chancre.    See  Chancroid. 
Softening  of  bone.    See  Osteomalacia. 

brain  in  head  injuries,  325,  329 

in  inflammation,  45 

of  spinal  cord,  343 
Solar  plexus,  concussion  of,  391 
Soluble  glass,  84 
Solution  of  cataract,  725 
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Solvent  treatment  of  calculus,  938,  940 
Sonde  a  daid,  96G 
Soot  cancer,  1039 
Sound.  Bellocq's,  763 
for  bladder,  937,  940 
resection,  653 
urethral,  997 
uterine,  910 
Sounding  for  calculus,  937 

in  wonien,  940 
Spanish  windlas,  97 
Spasrm  of  bladder,  985 
of  intestine,  876 

muscles  after  amputation,  109 
in  dislocation,  2^^ 
fracture,  2;,0,  236 
spinal  injuries,  344 
tetanus,  555 
of  ccsophagus,  809 
sphincter  ani,  898 

vaginfe.  1062 
urethra,  1003 
Spasmodic  retention  of  urine,  984 

stricture.    JSee  Spasm. 
Speculum,  aural,  750,  759 
nasal.  764 
rectal,  894 

vaginal,  1026  etseg.,  1061 
Si)ermatic  cord.    See  Cord. 
Spermatocele,  10-^6 
Spermatorrhoea,  1055 
Sphacelus,  49.    See  Gangrene,  Mortifica- 
tion, and  Sloughing. 
Sphincter  ani,  rupture  of,  898,  902,  904 
spasm  of,  898 
vagina^,  spasm  of,  1C63 
Spica  bandaue,  82 
Spider-bite,  J  (iO 
Spina  bifida,  095 
false,  097 
ventosa,  623 
Spinal  abscess,  697  et  seq. 

canal  and  s.  column.  See  Vertebi-al. 
cord,  compression  of,  342,  355 
concussion  of,  341 

from  indirect  causes,  347 
state  of,  after  amputation,  109 

in  hydrophobia,  162 
inflammation  of,  342 
injuries  of,  341 
laceration  of,  342 
progressive  disorganization  of, 
343 

syphilitic  affections  of,  481 
wounds  of,  343 
membranes,  inflammation  and  lacer- 
atibn  of,  342 
Spine,  anchylosis  of,  703 

caries  ot.    See  Antero-posterior  cur- 
vature. 

concussion  of.    See  Spinal  cord, 
curvature  of,  antei o -p.osterior,  697 

lateial,  678.    See  lateral  curva- 
ture. 

in  rickets,  449 
diseases  of,  695 


Spine — 

dislocations  and  fractures  of,  349. 
See  Vertebnie. 

injuries  of,  341 

cerebral  complications  of,  347 
color  of  blood  in,  177 
trephining  for,  354  et  seq. 

necrosis  of,  703 

Pott's  disease  of.    See  Autero-postc- 
rior  curvature. 

railway,  347 

sprains  of,  348 

tiephining  the,  354  et  seq. 
Spiral  bandage,  82 

spring  for  extension,  631 
Splay-foot.    See  Talipes  valgus. 
Spleen,  abscess  in,  927 

excision  of,  396,  922 

lesions  of,  in  pygeniia,  439 

rupture  of,  393 
Splenectomy.    See  Spleen,  excision  of. 
Splicing  nerves,  216 

tendo  Achillis,  691 
Splints,  235 

Bond's,  268 

bracketed,  274,  275,  670,  673 
Carr's,  269 

Dupviytren's,  281,  311 

for  excision  of  knee,  670 

Goi-don's,  269 

interdental,  251 

suspension,  374,  275,  279 

for  vesico-vaginal  fistula,  1029 
Splinters.    See  Sequestra. 
Splitting  vesical  calculi,  958 
Sponge,  artificial,  66 
Sponge-grafting,  148,  412 
Spongy  iritis,  716 

Spontaneous  cure  of  aneurism,  577 

dislocation,  282,  289 

gangrene,  418 

lisematocele,  1047 

hemorrhage,  183 

rupture  of  spleen,  393 
stomach,  393 
Spoons  for  cataract,  724,  725 
Spoon-saw,  1064,  1065 
Sprains,  319 

of  muscles,  217 

vertebral  column,  348 
Sprain-fracture,  219 
Spurious  cataract,  720 
Squint.    See  Straljismus. 
Staff  for  lithotomy,  952  et  seq. 
in  female,  970 

hollow,  956 

rectangular,  956,  964,  965 
straight,  956 

Syme's,  for  division  of  strictures, 
1014 

Stammering  with  urinary  organs,  984 
Stapes,  anchylosis  of,  to  fenestra  ovalis, 
I  760 

Staphyloma,  711 
j        ciliary,  712,  714 
I       of  cornea,  713 
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Staphyloma— 

of  ins,  713 

sclerotic,  712 
Staphyloplasty,  804 
Staphylorraphy,  802 
Starclied  bandage,  84 
Steam,  deatli  from  inhaling.  B15 
Steaming  in  inflammation,°57 
Steatoma.    See  Tnmor,  fatty. 
Stcrcoraceous  abscess,  928 

vomiting  in  intestinal  obstruction, 
877 

strangulated  hernia,  844 
Sterility  in  male,  lOKi 

from  undescended  testes,  1040 
Sterno-cleido-mastoid  muscle,  congenital 
tumor  of,  217,  483,  78.1 
division  of,  676 
Sternum,  dislocation  or  diastasis  of,  254, 
2<)l 

excision  of,  656,  657 

fracture  of,  253 

trephining  the,  254,  382 
Stertorous  breathing  from  annesthetics,  76 

in  compression  of  brain,  327 
Stethoscope  in  diagnosis  of  fracture,  230 
Stiilicidium  lacrymarum,  746 
Stimulants  in  inflammation,  55,  59 
Stings  of  insects,  159 
Stirrup,  adhesive  plaster,  for  extension, 
272 

Stomach,  dilatation  of  orifices  of,  924,  925 
foreign  bodies  in,  400 
hernia  of.  835 

opening  the.    See  Gastrostom}'  and 
Gastrotomy. 

resection  of.  923 

rupture  of,  392 

suture  of,  395,  397 

washing  out,  in  intestinal  obstruc- 
tion, 879 
in  pyloric  stenosis,  923 

wounds  of,  397 
Stomach-tube,  introduction  of,  815 
Stomatitis,  gangrenous,  419 

syphilitic.  484 
Stone  in  bladder  or  kidney.  See  Calculus. 

fit  of.  932 
Storing  electricity,  86 
Strabisinometer,  739 
Strabismus,  739 

Strangulated  hernia,  841.    See  Hernia. 
Strangulation,  144 
of  aneurism.  590 
epithelioma,  533 
hemorrhoids,  901,  904 
internal,  875 

diagnosis  of,  878 
statistics  of,  877,  8S1 
in  strangulated  hernia,  850 
treatment  of,  880 
of  na;vus,  566 

penis,  144,  1035,  1036 
prolapsus  of  rectum,  906,  907 
by  ring,  144,  1036 
of  staphyloma,  713  ^ 


Strangulation — 

by  tight  bandaging,  237 
Strangury,  977 

in  gonorrhcEa,  456 
Strapping  the  breast,  822,  823 

testis,  1041 

for  epididymitis,  457 

ulcers,  415 
Strieker,  theory  of  inflammation,  37,  38, 
40 

Stricture  fever,  1008 

of  intestine,  876,  878 
oesophagus,  363,  810 
rectum,  888  et  seq 
seat  of,  in  strangulated  hernia,  843 
of  trachea,  363,  818 
urethra,  1005 

catheterization  in,  1018 
classification  of  forms  of,  1006 
Cock's  operation  for,  1017 
congestive,  1004 
contractile,  1007.  1011,  1012 
diagnosis  of,  1008 
dUatation  of,  1009,  1011 
external     urethrotomy  for, 

1014,  1015,  1019 
extirpation  of,  1018 
false  passages  in,  1010 
in  female,  1020 

foi'cod    catheterization  for, 

1015,  1019 
impermeable,  1006,  1015 
internal  urethrotomy  for,  1013 
irritable,    1007,    1008,  1011, 

1012 

lancetted  catheter  for,  1015 
locality  of,  1006 
morbid  anatomj''  of,  1006 
permanent  or  organic,  1005 
permeable,  1006,  1009 
puncture  of  bladder  for,  1019 
recurrent.    See  Contractile, 
retention  of  urine  from,  1007, 

1018 
rupture  for,  1011 

of  bladder  or  urethra  in, 
1020 

spasmodic.      See  Urethra, 

spasm  of. 
Syme's  operation  for,  1014 
symptoms  of.  1007 
syphilitic,  480 

tapping  urethra  for,  1017,  1019 
traumatic,  1005  et  seq. 
treatment  of,  1009  et  s^eq. 
urethral  fever  following,  1008 
urethrotomy    for,  external, 
with  guide,  1014 
without  guide,  1015, 
1019 
internal,  1013 

Struma,  444 
Strumous  synovitis,  638 
Stumps,  afteclions  of,  109 

dressing  of,  107 

fractures  in,  239 
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Stumps- 
secondary  bemorrhage  from,  201 

structure  of.  108 
Stve.    See  Hordeolum. 
Stylet-pin  ce,  169 
Styptic  colloid,  152 

cotton,  751 
Styptics  in  bemorrhage,  187 
Sul)-astrngal()id  amputation,  125 
Subclavian  artery.    See  Artery. 
Subclavicular  dislocation,  295 
Sub-conjuuctival  operation  for  strabis- 
mus, 740 

sclerotomy,  732 
Subcoracoid  dislocation,  295 
Subcrustaceous  cicatrization,  147 
Subcutaneous  division  of  urethial  stric- 
ture, 1014 

injection.    See  Hypodermic. 

nerve-stretching,  216 

osteotomy,  288,  648,  645,  6S3  et  seq. 

wounds,  145 
Subglenoid  dislocation,  293 
Subglossitis,  786 

Suh-hyoidean  larvuirotomy  or  pharyn- 

gotomy.  370,  376.  809,  bS17 
Subluxation  of  knee,  810 

lower  jaw.  291 
Submammary  inflammation,  821 
Submaxillary  gland,  tumors  of,  784 
Subperiosteal  abscess,  606 

licmoriiinuc,  449 
Sub-retinal  ctl'iision,  732 
Subscapular  friction,  642 
Sub-spinous  dislocation,  295 
Suction  operation  for  cataract,  72G 

trocar,  92,  387 
Sugar-loaf  stump,  109 
Sulcus  of  Rolando,  338 
Super-laryngeal  encysted  tumor,  785 
Supernumei  ary  nipples  or  mamma2,  819 
Supination  in  fractures  of  forearm,  206, 
269 

Suppositories,   vaginal,  in  gonoirhcea, 
459 

Suppuration.    See  Abscess,  Inflamma- 
tion, and  Pus. 
in  aneurismal  sac,  578,  582 
blue,  39 

in  bone,  610,  612 

diffused,  412 

in  stumjis,  110 

in  Lenioi  liioids,  900 

intra  cranial,  339,  337 

in  joints.    See  Pyartlirosis. 

orange-colored,  39 

retro  peritoneal.  394 

subperiosteal,  diffuse,  606 
Suppurative  fever.    See  Pyajmia. 

stage  of  inflammation,  38,  46 
Supra-mammary  inflammation,  821 
Supra-pul)ic  cystotomy  for  enlarged  pros- 
tate, 994 

lithotomy,  966,  970 
Surgeon,  demeanor  of,  in  operations,  71 

qualifications  necessary  for,  68 


Surgery,  33 

military.    See  Gunshot  wounds, 
minor,  81 
orthopaedic,  675 

plastic.    See  Plastic  operations. 
Surgicalfeverands.  typhus.  /See Pyaemia. 

kidney,  1007 
Suspension  for  fractures,  279 

in  spinal  affections,  680,  701 
Susurrus  in  pulsating  tumors  of  bone,  624 
Suture,  72,  101,  lAd'et  seq. 

in  amputation,  101 

bone,  247,  248,  647,  670 

button,  1029 

in  cataract  operations,  723 
continued  or  glover's,  150 
Gely's,  397 
harelip,  150 
India-rubber.  150 
interrupted,  149 
lace,  1023 
Lembeit's.  397 
materials  used  for,  72 
quilled,  150 

for  ladical  cure  of  hernia,  837 
in  strabismus,  740 
tongue-and-groove,  772 
twisted,  150 

iu  wounds  of  chest,  gunshot,  384 
heart,  389,  390 
intestine,  393,  396,  397,  400 
lacerated,  154 
of  neck,  penetrating,  363 
nerves,  216,  550 
scalp,  321 
scrotum,  404 
stomach,  395,  397 
tendon,  218 
Swelling  in  inflammation,  36,  43 

white.    See  Arthritis. 
Symblepharon,  745 
Syme,  amputation  at  ankle,  127 
cheiloplasty,  777 
radical  cure  of  hernia,  865 
rhinoplasty,  773 
stricture  of  urethra,  1007  et  seq. 
Symmetrical  gangrene,  426 
Sympathetic  nerve,  lesions  of,  in  tetanus, 
557 

oplilhalmia  and  s.  neurosis,  737 
Symphysis  pubis,  diastasis  at,  254 

puncture  of  bladder  through,  994 
Synchisis,  730 

Synchronous  amputation,  100 
Syndectomy.  707 
Synechia,  anterior,  712 

posterior,  715,  719 
Synostosis,  642 
Synovial  cysts,  496 
Synovitis,  625 

scrofulous  or  strumous.    See  Arthri- 
tis, gelatinous. 
Sypbilides,  475 
Syphilis,  468 

alopecia  in,  477.  479 

of  areolar  tigsue,  482 
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Syphilis— 

of  arteries,  481 
from  bites,  159 

of  bone  and  periosteum,  483,  G22 

bubo  in,  478,  48(5,  489 

causes  of,  468 

chancre  in,  470  et  seq. 

chorea  from,  481 

confrontation  in,  485 

congenital,  483 

contagion  in,  468,  469 

course,  or  natural  history  of,  470 

dementia  from,  481 

diagnosis  of,  484 

of  ear,  477 

eye,  477,  480,  484,  716 

gummy  tumors  in,  482 

of  hands  and  feet,  479,  482,  484,  486 

hereditary,  483,  492 

history  of,  468 

incubation  of,  470,  474 

inheritance  of,  468 

inoculation  in,  485 

iodide  of  potassium  for,  491,  492 

of  intestines,  480 
lips,  476,  486 

lymphatic  enlargement  in,  477 

mercury  for,  487  et  seq. 

morbid  anatomy  of,  470 

of  mucous  membranes,  476,  480 

mucous  patches  in,  476,  491 

origin  of,  from  chancres,  473 

of  muscular  and  fibroid  tissues.  482 
nervous  system,  478,  481,  487 

nodes  in,  483 

onychia  in,  479,  537 

osleocopic  pain  in,  483 

panaris  in,  482,  484 

primary,  470 

prognosis  of,  487 

pseudo-paralysis  in,  484 

rhagades  in,  476 

secondary,  474 

of  skin,  475,  478,  484 
solid  viscera,  481 

stages  of,  470 

stricture  from,  480,  1009 

tertiary,  478 

of  testis,  481,  1052 
throat,  475  et  -teq. 
tongue,  476,  480,  486 

treatment  of,  487  et  seq. 

urethral,  vaginal,  and  uterine  dis- 
charges in,  452,  477 
Syphilodermata,  475 
Syphilization,  492 
Syringe,  ear,  360 

litiiotomy,  953 

penis,  453 

posterior  nasal,  765 

prostatic,  987 
Syringotome,  897 

rp-BANDAGES,  83 
I     Tiiliacotius,  rhinopljisty,  770 
Talipes,  686 


Talipes — 

arcuatus,  687 
calcaneo-valgus,  691 
calcaneo-varus,  691 
calcaneus,  690 
equino-valgus,  691 
equino-varus,  688 
equinus,  687 

treatment  of,  without  cutting  ten- 
dons, 691 

valgus,  691 

varus,  688 
Tampon,  tracheal,  799 
Tanjore  pill,  160 
Tapping.    See  Paracentesis. 

hydrocele,  1044 

ovarian  cysts,  912 
Tar  cancer,  530 

Tarsal  cartilage,  grooving  the,  743 
ligaments,  section  of,  689 
tumor.    8ee  Chalazion. 
Tarsus,  amputations  tlirough,  125  et  seq. 
dislocations  of,  312 
excisions  of,  673 

for  varus,  689 
fractures  of,  28i 
Tattooing  the  cornea,  711 

syphilis  transmitted  by,  470 
Taxis,  847 

abdominal,  879 
adjuvants  to,  848 
for  femoral  hernia,  871 
incarcerated  hernia,  841 
inguinal  hernia,  868 
strangulated  hernia,  847 
Teale,  amputation,  105.  108,  132 
clieiloplastic  operations,  317 
suction  operation  for  cataract,  726 
Teeth  in  hereditary  S3'philis,  484 
Telescopic  speculum,  1061 
Temperament,  influence  of,  on  result  of 
operations,  65 
scrofulous,  446 
Temperature  of  abscesses,  408 

in  epilepsy  from  cranial  injury,  337 
extreme,  recovery  from,  319,  346 
in  inflammation,  43 
inflammatory  fever,  50 
pyaemia,  440,  441 
shock,  139,  142 
spinal  injuries,  346 
tetanus,  555 
Temporal  artery.    See  Arteiy. 
Tenaculum,  100 
Tendinous  tumor,  505 
Tendo  Achillis,  division  of,  687 

resection  and  splicing  of,  691 
rupture  of,  217 
suture  of,  218 
Tendons,  contraction  of.  See  Orthopgedic 
surgery, 
after  amputation.  111 
diseases  of,  543 
division  of.    See  Tenotomy, 
injuries  of,  217 
luxation  of,  218 
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Tendons- 
repair  in,  217,  687 
Tenosynovitis,  544 

tuberculous.  545 
Tenotome,  676,  677 
Tenotomy  for  club- foot,  687  et  seq. 

club-band.  681 

contracted  joints,  681  et  seq. 

dislocation  of  astragalus,  312 
cono;enital,  289 
old,"288 

hip-disease,  637 

knock-knee,  688 

lateral  curvature  of  spine,  680 

repair  after,  217,  6S7 

for  strabismus,  789 
wry-neck,  676 
Tertiary  syphilis,  478 
Testis,  abscess  of,  1041 

absence  of,  1040 

cancer  of,  1053 

dentigerous  cyst  of,  500 

disappearance  of,  1040 

excision  of,  1040,  1054.    See  Castra- 
tion. 

hernia  of,  1041,  1042 
hydatid,  1052 

inflammation  of,  1041.    ;Se<?  Orchitis, 
inversion  of,  1040 
lesions  of,  in  pyaemia,  439 
lympliadenoma  of,  1053 
malformations  and  malpositions  of, 
1040 

neuralgia  of,  1042 

position  of,  in  hydrocele,  1043,  1046 
in  inguinal  hernia,  861 

puncture  of,  457,  1041 

sarcocele  of.    See  Sarcocele. 

sarcoma  of,  1052,  1058 

strapping  the,  457.  1041 

swelled.    See  Epididymitis. 

syphilitic  atlections  of,  481 

transplantation  of,  1040 

tumors  of.  1050  et  seq. 

undescended,  1040 

wounds  of,  404 
shock  in,  139 
Tetanus,  554 

amputation  for,  95,  558 

diagnosis  of,  557 

nascentium,  554 

after  operation  for  piles,  904 

pathology  of,  555 

prognosis  of,  557 

in  spinal  injuries,  347 

symptoms  of,  555 

treatment  of,  557 
Thecai,  inflammation  of.    See  Tenosyno- 
vitis. 

Thermal  hammer,  85 
Thigh,  amputation  of,  131 
Thigh-bone.    See  Femur. 
Third  intention,  union  by,  147 
Thoracic  viscera,  ruptures  of,  380 
Thorax.    See  Chest. 
Thrill  in  aneurism,  575 


Throat,  diseases  of,  785 

syphilitic,  475,  480,  491 
injuriesof  ^SeeAir- passages.  Larynx, 
Neck,  and  Trachea. 
Thrombosis,  180 
arterial,  439 

connection  of,  with  pvaemia,  436 

of  penis,  1036 
Thrombus,  143,  144 
Tliudichum's  douche  for  ozsena,  765 

foreign  bodies  in  nose  and  ear, 
360,  361 
Thumb,  amputation  of,  118 

dislocations  of,  302 

excision  and  fracture  of  See  Fingers. 
Thyroid  artery.     See  Artery. 

foramen,  dislocation  into,  306 

gland.    See  Gland. 
Tiiyroideal  laryngotomy,  817 
Thyroidectomy,  cretinoid  condition  fol- 
lowing, 783 ' 
Thyrotomy,  872 

Tibia,  antei'ior  curvature  of,  686 

dislocations  of,  811 

epiphyseal  separations  of,  278 

excision  of,  175,  672 

fractures  of,  277,  280 

section  of,  in  amputation,  129 
Tibial  artery.    See  Arteiy. 
Tic  douloureux,  551 
Tinea  tarsi,  741 
Tinnitus  aurium,  753,  761 
Tire  fond,  170 

Tobacco  enemata,  848,  880 
Toe-nail,  avulsion  of,  537,  538 

hypertrophy  of,  537 

ingrowing,  537 

ulcer,  586 
Toes,  amputation  of,  123 

contraction  of,  692 

dislocations  of,  312 

dorsal  disease  of,  540 

excision  of,  675 

fractures  of,  282 
Tongue,  abscess  of,  786 

aneurism  by  anastomosis  of,  563 

atrophy  of,  787 

cancer  of,  789 

chancre  of,  486 

corns  on,  536 

cysts  of,  788 

diseases  of,  785 

syphilitic,  476,  480,  486 

epithelioma  of,  789 

excision  of,  790 

foreign  bodies  in,  361 

hypertrojihy  or  prolapsus  of,  786 

ichthyosis  of,  511,  787 

malignant  tumor  of,  789 

nsevus  of,  567 

neuralgia  of,  788 

operations  on,  788  et  seq 

papilloma  of,  511 

removal  of,  790 

tumors  of,  788 

ulcers  of,  7$7 
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Tongue — 

wounds  of,  361 
Tongue-and-Efroove  suture,  773 
Tongue-tie,  788 
Tonics  in  inflammation,  63 
Tonsillitis,  806 

Tonsillotonie  or  tonsil  guillotine,  807 
Tonsils,  diseases  of,  806 

s.yphilitic,  47,"),  480 

evulsion  of,  807 

excision  of.  807 

foreign  bodies  in,  377 

hypertrophy  of,  806 
Tooth-wounds.    See  Wounds. 
Torsion,  188 

compared  with  acupressure  and  liga- 
tion, 198 

for  hemorrhoids,  OO.t 
Torticollis.    See  Wry-neck. 
Tour  de  raaitre,  998 
Tourniquet,  98,  95  et  seq. 

abdominal.  135 

for  dislocations,  286,  308 

Esmarch's,  96 

provisional,  171 
Trachea,  diseases  of  815 
syphilitic,  480 

fracture  or  rupture  of,  365 

tumors  of,  818 
Tracheal  canula  or  tube,  374 

tampons,  799 
Tracheocele,  816 
Tracheotomy,  373 

compared  with  laryngotomy,  375 

in  excision  of  upper  jaw,  798 

for  foreign  bodies  in  air  passages,  369 
glossitis,  786 

hemorrhage  in,  373  . 

for  iniuries  of  lar3Mix  and  trachea, 
"365 

malignant  nasal  tumor,  769 
stricture  of  oesophagus,  812 
oedema  of  glottis,  366 
stricture  of  larynx  or  trachea,  364 
in  tetanus,  558 
Trachoma,  706 

Traction  operation  for  cataract,  724 
Transfusion  of  blood,  90,  186,  443 
Transplantation  of  bone,  247,  659 

cuticle,  415 

hairs,  416 

muscle,  544 

periosteum  from  animals,  659,  697 
rabbit's  eye,  738 
testis,  1040 
Transportation  of  patients  with  fracture, 

334 

Transverse  fracture,  236 

obliteration  of  vagina,  10.30,  lOdl 
Traumatic  aneurism,   t.  arthritis,  etc. 
See  Aneurism,  Arthritis,  etc. 

fever.    See  Fever,  inflammatory. 

typhus.    See  Gangrene,  hospital. 
Trephine,  339,  340 
Trephining  for  abscess  of  bone,  613 

cornea,  737 


Trephining — 

in  epilepsy,  337 

ilium  for  psoas  abscess,  703 

in  injuries  of  head,  335 

mastoid  process,  760 

for  osteo-myelitis,  611 

spine,  354,  703 

sternum,  254,  383 
Trichiasis,  741 
Tripier's  amputation,  138 
Tripoli  for  fixed  bandages,  84 
Trismus,  554 

Trocar  for  hydrocele,  1044 
ovariotomy,  915 
siphon,  913 
suction,  92,  387 
Trochanter,  amputation  through,  133 

caries  of,  636 
Tromatopnca,  38  5,  386,  390 
Truss  for  hernia,  836 
femoral,  871 
inguinal,  864 
irreducible,  839 
umbilical,  857 
prolapsus  of  rectum,  907,  908 
varicocele,  1049 
Tube,  enterotomy,  883 

Eustachian.    jSee  Eustachian. 
Fallopian.    See  Fallopian, 
perineal,  953,  957,  960,  1015 
rectal,  879 

stomach,  introduction  of,  815 
tracheal,  374 
Tubercle  or  tuberculosis,  445 
analogy  of,  to  pyseniia,  445 
of  bladder,  981 
bone,  621 
choroid,  731 
mucous.      See    Sj'philis,  mucous 
patch. 

painful  subcutaneous,  511,  550 
of  breast,  835 

of  prostate,  995 

syphilitic,  478 

of  testis,  1051 
touijue,  787 
urethra,  1031 
Tubercular  disease  of  foot,  540 

syphilitic  sarcocele,  481 
Tuberculous  cases,  operations  in,  445 

sarcocele,  1051 

tenosynovitis,  545 

ulcer  of  anus.  898 
conjunctiva,  706 
tongue,  787 
Tubes  of  Galli,  216 
Tubular  aneurism,  570 
Tumors,  493 

adenoid,  509 

amputation  for,  95 

bony,  508 

cartilaginous,  506 

causes  of,  493 

classification  of,  494 

cliondroid,  505 

cystic.    See  Cysts. 
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Tumors — 

desmoid,  .505 
erectile,  510.  563 
excision  of,  534 
fatty,  500 

fibro-calcareous.  504 
fibro-cartilaginous,  506 
fibro  cellular,  503 
fibro- cystic,  504 
fibro-muscular,  504 
fibro-nucleated,  515 
fibro-plastic,  515 
fibrous  or  fil)roid,  504 

maligmmt,  506,  527 

recurrent,  512 
floating,  512 
glandular,  509 
lymphoid,  510 

malignant,  495,  517.  See  Cancer 

Epithelioma, 
mixed,  506 
mucous,  504 
muscular,  505 
myeloid,  513 
neuralgic,  511 
non-malignant,  495 
osseous,  508 

painful  subcutanepus,  511,  550 
papillary,  511 
phantom,  512 
l)ulsating,  512 
recurrent,  495.  512 
sebaceous.    See  Cysts, 
semi-malignant,  495,  512 
tendinous,  505 
vascular,  510,  563 
villous.    See  Papillary. 
Tumors  of  antrum,  794 
auditory  meatus,  752 
auricle,  749 
bladder.  980 
bone,  623 
brain,  693 

breast,  823.    See  Breast. 
bursiE,  548 
cheeks,  773 
choroid,  731 
cicatrices,  538 
epiglottis,  790 
eyelids,  746 
gums,  792 
intestine,  878 
jaw,  lower,  799 
upper,  794 
labia  majora,  1060 
larynx,  816 

superlaryngeal  encysted,  785 
lips,  774 
malar  bone,  795 
mouth,  7}^8 
muscle,  544 
neck,  785 

nerves.    See  Neuroma, 
nostrils,  766,  769 
optic  nerve,  733 
orbit,  748 


lors  of — 

ovary,  910.    See  Ovarian  tumors, 
palate,  806 
parotid  region,  783 
penis,  1038,  1039 
pharynx,  808 
prostate,  959,  987 
rectum,  892 
retina,  732 
scalp,  692 
sclerotic,  714 
scrotum,  1037,  1039 
skin,  535  et  seq. 
skull,  692 

spermatic  cord,  1053 
sterno-mastoid,  congenital,  217,  483, 
785 

submaxillary  gland,  784 
testis.    See  Sarcocele,  and  Testis, 
thyroid  gland,  781 
tongue,  788 
trachea,  818 
urethra,  1021 

uterus,  1063.    See  Uterus, 
vagina,  1063 
Tunica  albuginea,  puncture  of.  457,  1041 
vaginalis,  excision  of,  1046 
hoematocele  of,  1047 
hydrocele  of.    See  Hydrocele. 
Tuning-fork  in  aural  surgery,  757 
Tunnellmg  the  prostate,  993 
Turbinated  bones,  removal  of,  for  nasal 

polypus,  766 
Turpentine,  Chian,  in  cancer,  528 
oil  of,  in  hemorrhage,  187 

hospital  gangrene.  432 
S3'philitic  iritis,  491 
Twisted  suture,  150 

Twisting  of  vertel)ra3iu  lateral  curvature 

of  spine,  678,  679 
Tympanum,  diseases  of  cavitj^  of,  757 
inflamed  mucous  membrane  of,  758 
inflation  of,  754,  755 
medullary  cancer  of,  762 
membrane  of.    See  Merabrana  tym- 
pani. 

syphilitic  inflammation  of,  477 
membranous  bands  in,  759 
mucus  in,  758 
paralysis  of  muscles  of,  761 
rigidity  of  mucous  lining  of,  760 
Typhus,  surgical.    See  Pyremia. 

traumatic.    See  Gangrene,  hospital. 

TTLCERA.TION,  40,  46 
L)       arrest  of.  47 

of  bone.    See  Caries, 
cartilage,  639 

phagedienic,  in  chancre,  471,  488 
"in  chancroid,  463.  467 

serpiginous,  in  chancroid,  463,  467 
Ulcers,  413 

amputation  for,  417 

of  anus,  painful,  897 

atheromatous.  569 

cancerous,  518 
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Ulcers — 

of  cheeks,  773 
cicatrizIiUion  of,  47,  48 
classification  of,  413 
of  cornea,  710 

duodenum,  in  burns,  314 
cczematous,  415 
epitheliomatous.  531 
of  foot,  perforating,  539 
granulation  of,  47 
of  gums,  792 
hemorrhagic,  41G 
indolent  or  callous,  414 

ti  ansplantation  of  cuticle  for,  415 
inflamed  or  phleo-monous,  413 
irritable,  414 
of  lips,  775 
lupous,  540 

mechanical,  of  stumps,  109 
of  mucous  membranes,  417 
neuralgic,  414 
of  nose,  769 

]X'nis,  1036 
perforating.  319,  539 
of  rectum,  898 
repair  of,  47 
rodent,  538 

of  vulva,  1060 
scrofulous.  446  et  seq. 
simple  or  healthy,  413 

venereal.    See  Chancroid, 
slonuhing,  414 
syphilitic,  471,  478,  482,  492 
toe-nail,  536  I 
of  tongue,  787  j 
treatment  of,  after  cicatrization,  417  i 
tuberculous,  706,  787,  898 
of  vagina,  painful,  1061 
varicose,  416 

venereal.   See  Chancroid,  and  Syph- 
ilis. [ 

warty,  of  cicatrices,  538  j 

weak  or  ojdematous,  414 
Ulna,  dislocations  of,  298  et  seq. 

excision  of.  175,  661 

fractures  of,  266,  269  ! 
Ulnar  artery.    See  Artery.  I 
Umbilical  hernia,  856 
Umbilicus,  gonorrhcea  of,  451,  460 
Uncipressure,  197  I 
Union  by  adhesion,  146 

by  first  intention,  146 

of  fractures,  232 
delayed,  245 

by  granulation,  147 

immediate,  146 

of  nerves,  215 

by  second  intention,  147 

of  tendons,  217 

by  third  intention,  147 
Upper  jaw.    See  Jaw,  upper. 
Uracluil  calculus,  970 

fistula,  1025 
Urachus,  cyst  of,  929 
Uranoplasty,  805 
Urates  in  calculi,  930 


Ureter,  catheterization  of,  933,  970 

congenital  fistula  of,  972 

dilatation  of,  933,  1007 

impaction  of  calculus  in,  932 

occlusion  of,  in  operation  for  vesico- 
vaginal fistula,  1030 

removal  of  calculus  from,  933 

rupture  of,  392 
Uretero  vaginal  fistula,  1030 
Urethra,  abscess  of,  456 

bougies  for,  996 

calculus  in,  947,  968 

cancer  of.  1021 

catheters  for,  995 

changes  in,  in  enlarged  prostate,  988 
deficiency  in  floor  of.   See  Hypospa- 
dia. 

in  roof  of.    See  Epispadia, 
diseases  of,  995 
endosco]ie  for,  999 
exploration  of,  995 
false  passages  in,  1010 
female,  dilatation  of,  969,  979,  1022 
fissure  of,  1021,  1022 
fistuljB  of    See  Fistula, 
foreign  bodies  in,  404 
hemorrhage  from,  982 

in  catheterization,  1010 
gonorrhoea,  456 
inflammation  of,  1003.  See  also  Gon- 
orrhoea, 
inflation  of,  998 
laceration  of,  403,  1010 
malformations  of,  1000 
obliteration  of,  1007 
occlusion  of,  1000,  1001 
prolapsus  of,  1002 
rupture  of,  403,  1020 
sounds  for,  997 
sijasm  of,  1003 

stricture  of,  1005.    See  Stricture. 

complicating  lithotrity,  950 

congestive,  1004 
tapping  the,  1017 
tnhcrcle  of,  1021 
tumors  of,  1021 

vermicular  movement  of,  1019 

wounds  of,  403 
Urethral  calculus,  968 

discharge  in  syphilis,  453,  477 

fever,  1008 

analogy  of,  to  pyaemia  and  gon- 
orrhoeal  rheumatism,  441,  460 
complicating  lithotrity,  951 

fistula,  1022 

lithotomy,  969 
Urethritis,  1003.    See  also  Gonorrhoea. 
Urethrocele,  1002 
Urethroplasty,  1024 
Urethro-rectal  fistula,  893,  1025 
Urethrotomes,  1013 

Urethrotomy,  external,  with  guide,  1014 
without  guide,  1015 

for  retention  of  urine,  1019 
internal,  1013 
Urethro- vaginal  fistula,  1025 
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Uric  acid  calculus,  929 
Urinary  calculus.    See  Calculus, 
deposits,  929 
diathesis,  929 
fistula.    See  Fistula, 
organs,  condition  of,  influencing  re- 
sult of  operations,  05 
etl'ect  of  calculus  on,  940 

enlarged  prostate  on,  988 
stricture  of  urethra  on,  1007 
Urine,  albuminous,  in  calculus,  950 
bloody.    See  Hgematuria. 
changes  in,  after  spinal  injuries, 
345 

extravasation  of,  395,  403,  1020 
flow  of,  stopped  by  calculus,  936 
incontinence  of,  in  adults,  985 

in  children,  984 

after  lithotomj^  959 

from  enlarged  prostate,  984,  985, 
989 

in  spinal  injuries,  345 
infiltration  of,  after  lithotomy,  9G1 
retention  of,  983 

from  abscess  of  prostate,  G86 
in  cystitis,  977 

gonorrhtea,  456 
hysterical,  984 
•  after  lithotrity,  948 
with  overflow,  983 
from  paralysis  of  bladder,  983 
prostatic  enlargement,  988 
prostatitis,  986 
spasm  of  uretl)ra,  1003 
in  spinal  injuries,  345 
from  stricture  of  urethra,  1007, 
1018 
congestive,  1004 
secretion  of,  in  intestinal  obstruction, 
878 

suppression  of,  from  renal  calculus, 
933 

in  spinal  injuries,  345 
Uriseptic  suppuration,  1007 
Urostealith  in  calculi,  932 
Uterine  discharge  in  syphilis  477 
fibroids,  1063 
probe  or  sound,  910 
Uterus,  absence  of,  1058,  1059 

amputation  of  neck  of,  1066,  1067 
cancer  of,  1066 
epithelioma  of,  1066 
excision  of,  1065 

with  both  ovaries,  918 
injuries  of,  405 
polypi  of,  1065 
procidentia  of,  1066 
prolapsus  of,  1062,  1066 
rupture  of,  919 
tumors  of,  1063 

diagnosis  of,  from  ovarian  tu- 
mors, 910 
fil)ro-cellular.    See  Polypi, 
fibrocystic,  1065 
fibrous  or  fibro-muscular,  1063 
malignant,  1066 


Uterus,  tumors  of — 

m3reloid  and  recurrent  fibroid, 
1065 
Uvula,  bifid,  802 

elongation  of,  805 
scissors  for,  806 

yACCINATION,  88 
»        transmission  of  syphilis  bj',  469 
Vagina,  absence  of,  1058 

diseases  of,  1061 

double,  1059 

fistulse  of.    See  Fistulte. 

foreign  bodies  in,  405 

gonorrh(Ea  of,  458 

hemorrhage  from  wounds  of,  405 

imjierforate,  1058 

injuries  of,  405 

obliteration  of,  1059 

transverse,  1030,  1031 

painful  ulcer  or  fissure  of,  1061 

polypi  of,  1061 

prolapsus  of,  1062 

spasm  of,  1062 

tapi)ing  abdomen  through,  918 

tumors  of,  1061,  1062 
Vaginal  discharge  in  syphilis,  477 

hernia,  875 

lithotomy,  970 

ovariotomy,  918 

poultices,  459 

speculum,  1026,  1027,  1061 
Vaginismus,  1062 
Vagino-ceivi  plasty,  1066 
Vagino-rectal  tistula,  893 
Valgus.    See  Talipes. 
Valvular  stricture  of  urethra,  1006 
Varicocele,  1048 

diagnosis  of,  from  hernia,  864 

operations  for,  1048  et  seq. 
Varicose  aneurism,  204 

lymphatics,  543 

ulcer,  416 

veins,  561 

of  spermatic  cord.    See  Varico- 
cele. 

Varix.    See  Varicose  veins. 

aneurismal,  204 

non-traumatic,  590 
in  stumps,  110 

arterial,  563 
Varus.    See  Talipes. 
Varus- shoe,  688,  689 
Vas  deferens,  rupture  of,  405 
Vascular  tumors,  510,  563 

of  penis,  1038 
Vegetations.    See  Warts. 

adenoid,  765 
Vein  or  veins,  air  in,  178 

condition  of,  in  pyaemia,  439 

diseases  of,  559 

hemorrhage  from,  177 

inflammation  of,  559.    See  Phlebitis 

injuries  of,  177 

remote  consequences  of,  180 

internal  jugular,  wounds  of,  177 
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Vein  or  veins— 

ligation  of,  177,  443 
pressure  of  aneurism  on,  575,  583 
repair  in  wounds  of,  178 
rupture  of,  177 

in  reducing  dislocations,  287,  288 
saphcua,  dilated,  diagnosis  of  from 

femoral  hernia,  871 
spermatic,  valves  in,  1048 
superficial,  enlarged   in  cancer  of 

breast,  837 
varicose,  561 
wounds  of,  177 

communicating   -with  arteries, 
204 

Vein-brooch,  .163 
Vein-st<mes,  180,  901 
Vena  cava,  rupture  of,  392 

wounds,  390 
Venereal  diseases,  451.    See  Chancroid, 
GonorrhcBa.  and  Syphilis. 

warts.    See  Warts 
Venesection,  90.    See  Bloodletting. 

in  shock,  140 
Venous  aneurism,  177 

n.Tvi,  564 

pulse  in  chloroform  autesthesia,  77 
Ventilation,  influence  of,  on  result  of 

operations,  65,  66 
Ventral  hernia.    See  Hernia. 
Veratrum  viride  in  aneurism,  579 

inflammation,  61 
Vermicular  movement  of  urethra,  1019 
VerrucfE.    See  AVarts. 
Vertebrae,  caries  of    See  Spine,  antero- 
posterior curvature  of. 
necrosis  of,  703 

rotation  of,  in  lateral  curvature  of 
spine,  678,  679 
Vertebial  artery.    See  Artery, 
canal,  hemorrliaoe  into,  342 
column,  dislocations  of,  349,  353 
fractures  of,  349  et  seq. 

tiephining  for,  354 
sprains  of,  348 
Vertebrated  catheter,  9!)0,  991 
Vesical  calculus.    See  Calculus, 
catai-i-b,  978 

irritation  in  gonorrhoea,  452 
Vesicants,  85.    See  also  Blisters. 
Vesication  in  fracture,  236 
Vesico-rectal  fistula.  893,  1035 
Vesico-Literine  fistula,  1035,  1030 
Vesico-utero-vaginal  fistula,  1035,  1C30 
Vesico-vaginal  fistula,  1035  et  seq. 
Vesicular  granulations,  706 
Vezien's  suture,  397 
Villate,  liqueur  de,  111,  615 
Villous  cancer,  526 

epithelioma,  531 

tumors,  5]  1 

of  bladder,  980 
Vircliow,  pathology  of  inflammation,  36 
et  fieq. 

Viscera,  abdominal,  diseases  of,  909etseg. 
injuries  of,  393  et  seq. 


Viscera — 

pelvic,  injuries  of,  401  et  seq. 

thoracic,  injuries  of,  380  et  seq. 
Visceral  sypliilis,  481 
Vision,  field  of,  in  amaurosis,  733 
Vitreous  humor,  diseases  of,  730 
Voice,  impairment  of,  in  throat  wounds, 
363 

Volvulus,  875  et  seq. 

Vomiting  of  blood  in  fractured  skull,  332 
in  injuiics  of  head,  324,  339 
spine,  345 
intestinal  obstruction,  877 
sliock,  139,  140 
strangulated  hernia,  844 
Vulva,  adliesion  of,  1057 
diseases  of,  1059 
iuiperforate,  1057 
inflammation  of,  1060 

gonori  lur.al,  458 
injuries  of,  405 
ulcer  of,  rodent,  1060 

venereal.     See  Chancroid,  and 
Syphilis, 
warts  of,  1060 

WANDERING  cells,  37 
Ward  carriage,  66 
Warm  bath  in  retention  of  urine,  456, 
993,  1019 
strangulated  hernia,  848 
Warmth  in  inflammation,  57 
Warts,  535 

of  cheeks,  774 
larynx,  816 
penis,  1038 
skin-grafting  with,  416 
venereal,  468,  466,  536 
of  vulva,  1060 
Warty  tumors  and  ulcers  of  cicatrices, 
538 

Washing  out  stomach  in  intestinal  ob- 
struction, 879 
pyloric  stenosis,  923 
Water-dressing  in  gunshot  wounds,  171 

warm,  in  inflammation,  57 
Wax  in  ear,  750 
Weak  ankles,  691 
sight,  7.36 
nicer,  414 
Webbed  fingei-s,  682 
Weight  lor  bubo,  489 

extension  in  anchylosis,  643 
arthritis,  631 

fractured  femur,  272,  273,  274 
hip-disease,  637 
for  hemorrhage,  187 
Wens     See  Tumors,  fibro-cellular. 
White  corpuscles  in  inflammation,  35 
in  pytemia,  439 
gangrene,  436 
swelling.    See  Arthritis. 
Whitlow.    See  Panaris,  and  Paronychia. 
Wind  of  ball,  164 

Windlass,  rope,  for  dislocations,  286,  307 
Spanish,  97 
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AVindpipe.    See  Larynx,  and  Trachea. 

Wire  coil  in  anenrism,  590 

I  for  drainage,  321,  411 
setoii  for  hydrocele,  104G 
snare  for  lar5'ngeal  growths,  816 
splint  for  excision  of  knee,  670 
suture  for  radical  cure  of  hernia,  837 

Wood,  epispadia,  1001 

extroversion  of  bladder,  974 
hypospadia,  1002 

radical  cure  of  hernia,  838,  857.  866, 
871 

rhinoplasty,  773 
truss  for  hernia,  836,  8.)?,  864 
Wounds,  145 

antiseptic  treatment  of,  155 
arrow,  158 
arterio-venous,  204 
bayonet,  158 

condition  of,  in  erysipelas.  429 
hospital  gangrene,  421 
pyfemia,  439 
tetanus,  555 

contused.    See  Wounds,  lacerated. 

dissection,  162 

gunshot,  163 

amputation  and  excision  in,  171 
characters  of,  163 
contusion  of  bone  in,  176 
debridement  in,  170 
direction  of  ball  in,  166 
dressing  of  168 

entrance  and  exit  wounds  in,  165 
hemorrhage  from,  167,  168 
momentum  of  projectile  m,  164 
nature  of,  165 
pain  of,  167 

remote  consequences  of,  176 
removal  of  foreign  bodies  from, 
169 

shock  in,  167 
sloughing  in,  165 
symptoms  of,  167 
treatment  of,  168 


Wounds — 

hernia  following,  831 
incised,  145 

dressing  of,  149 

gaping  of,  146 

glazing  of,  149 

healing  of,  146 

hemorrhage  from,  145 

pain  of,  145 

treatment  of,  148 
lacerated,  152 

amputation  for,  95,  154 

gangrene  following,  153 

treatment  of,  154 
open,  145 

of  particular  tissues  and  organs.  See 
the  parts  themselves. 

poisoned,  159 

punctured,  157 

treatment  of,  159 

repair  of,  146 

subcutaneous,  145 

tooth,  159 
Wrist,  amputation  at,  119 

diseases  and  injuries  of.    See  under 
Joints. 

dislocations  of,  300 

excision  of,  172,  661 

fractures  involving,  267 
Wry-neck,  675 

with  painful  spasm,  677 
Wutzer,  radical  cure  of  hernia,  865 

VANTHIC  oxide"or  Xanthine  calcu- 
A    lus,  932 
Xerophthalmia,  746 

Y -LIGAMENT,  303 
Yellow  spot.    See  Maculea  lutea. 

ZINC  plate  for  ulcers.  416 
Zone,  cenital,  405 
Zonular  cataract,  719,  721 
Zygoma,  fracture  of,  250 
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Lea  Brothers  &  Co.,  Nos.  706  and  708  Sansom  St.,  Philadelphia. 

nf  t^fA5^°'^^°^"°!^'^•'?°^*°  b°*h  *h^s®  periodicals  are  invited  from  gentlemen  in  nil  nnrtc 

All  letters  pertaining  to  the  Business  Department  of  these  iournals  should  be  addressed 
exclmively  to  Lea  Brothers  &  Co.,  706  and  708  Sansom  Street,  Philadelphia  ^^^'^'''^ 

MAMTSSOMNE,  SBNMY,  A,  M.,  M,  D.,  ii.  D., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

Pbv.tlS?'^?^''-'^^  Sciences;  Containing  Handbooks  on  Anatomy, 

Physiology  Chemistry,  Materia  Medica,  Practice  of  Medicine,  Surgery  and  Obstetrii. 
Second  edition,  thoroughly  revised  and  greatly  improved.  In  one  large  royal  12mo. 
volume  of  1028  pages,  with  477  illustrations.    Qoth,  $4.25 ;  leather,  $5.00 

The  object  of  this  manual  is  to  afford  a  conven-  |  industry  and  energy  of  its  able  editor  —Boston 
ZrZl^t  i  reference  to  students  during  the  brief    MedUaland  SurZaTjoin-rml  Sept  371874 

raedica  lIctuTeT"'u     ^f^vtlhif'^^'^^^rt    k  ^^'A  the  strictest  truIL^hat  it  is  the 

upon  meaicai  lectures.    It  is  a  favorable  sign  that   best  work  of  the  kind  with  which  we  are  acauaint- 

t  has  been  found  necessary,  in  a  short  space  of  ed.  It  embodies  in  a  condeSZm  a1?  rece^^^ 
The'i  lusfrafioV.'^rr^^^^  revised  edition,   contributions  to  practical  medicinra^d  iL  there- 

1  he  Illustrations  are  very  numerous  and  unusu-  fore  useful  to  every  busy  practitioner  throughout 
ft  ^dneTh«*relf'«Hl?r'  '  w""'  ^^''^'^^if  i  ""l"'  besides  befnl  LmirXly  adaptid  to 

L  w.rt  >1  "VT''°^-  We  can  conceive  such  the  use  of  students  of  medicine.  The  book  is 
^rrpHHmfpr,  n«  fi^i '  °t1'  students,  but  to   faithfully  and  ably  e^ecMi^d.- Charleston  Medical 

practitioners  as  well.  It  reflects  credit  upon  the  |  Journal.  April,  1875. 

STVJOJEWTS'  SEBIBS  OF  MAmiALS, 

A  Series  of  Fifteen  Manuals,  for  the  use  of  Students  and  Practitioners  of  Medicine 
and  Surgery,  witten  by  eminent  Teachers  or  Examiners,  and  issued  in  pocket-size 
12mo.  volumes  of  300-540  pages,  richly  illustrated  and  at  a  low  price.  The  following  vol- 
umes are  now  ready:  Bell's  Comparative  Physiology  and  Anatomy,  Gould's  Surgical 
Diagnosis,  Eobertson's  Physiological  Physics,  Bruce's  Materia  Medica  and  Therapeutics, 
Po^v  er's  Human  Physiology,  Clarke  and  Lockwood's  Dissectors^  Manual,  Kalfe's 
Clinical  Chemistry,  Treves'  Surgical  Applied  Anatomy,  Pepper's  Surgical  Pathology,  and 
Klein's  Elements  of  Histology.  The  following  are  in  press :  Bellamy's  Operative  Surgery, 
Pepper's  Forensic  Medicine,  and  Ctjrnow's  Medical  Applied  Anatomy.  For  separate 
notices  see  index  on  last  page. 

SERIES  OF  CLINICAL  MANUALS. 

In  arranging  for  this  Series  it  has  been  the  design  of  the  publishers  to  provide  the 
profession  with  a  collection  of  authoritative  monographs  on  important  clinical  subjects 
in  a  cheap  and  portable  form.  The  volumes  will  contain  about  550  pages  and  will  be 
freely  illustrated  by  chromo-lithographs  and  woodcuts.  The  following  volumes  are 
just  ready:  Butlin  on  the  Tongue;  Treves  on  Intestinal  Obstruction;  and  Savage  on 
Insanity  and  Allied  Neuroses;  The  following  are  in  active  preparation:  Hutchinson  on 
Syphilis;  Bryant  on  the  Breast;  Morris  on  Surgical  Diseases  of  the  Kidney;  Broadbent 
on  the  Pulse;  Ovtes  on  Surgical  Diseases  of  Children;  ILvcAS  on  Diseases  of  the  Urethra; 
Marsh  on  Diseases  of  the  Joints,  Pick  on  Fractures  and  Dislocations,  and  Ball  on  the 
Rectum  and  Anus.    For  separate  notices  see  index  on  last  page. 

NEILL,  JOSN,  M.  2>.,  and  SMITH,  F.  G.,  M,  D., 

Late  Surgeon  to  the  Penna.  Hospital.  Prof,  of  the  Institutes  of  Med.  in  the  Univ.  of  Penna. 

An  Analytical  Compendium  of  the  Various  Branches  of  Medical 
Science,  for  the  use  and  examination  of  Students.  A  new  edition,  revised  and  improved. 
In  onelarge  royal  12mo.  volume  of  974  pages,  with  374  woodcuts.  Cloth,  $4;  leather,  $4.76. 


LUDLOW,  J,  L.,  M,  !>., 

Consulting  Physician  to  the  Philadelphia  Hospital,  etc 

A  Manual  of  Examinations  upon  Anatomy,  Physiology,  Surgery,  Practice  of 
Medicine,  Obstetrics,  Materia  Medica,  Chemistry,  Pharmacy  and  Therapeutics.  To  which 
is  added  a  Medical  Formulary.  3d  edition,  thoroughly  revised,  and  greatly  enlarged.  In 
one  12mo.  volume  of  816  pages,  with  370  illustrations.    Cloth,  $3.25;  leather,  $3.75. 

The  arrangement  of  this  volume  in  the  form  of  question  and  answer  renders  it  espe- 
cially suitable  for  the  office  examination  of  students,  and  for  those  preparing  for  graduation. 
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DUJVGLISOW,  BOBLJET,  31. 1)., 

Late  Professor  of  Institutes  of  Medicine  in  the  Jefferson  Medical  College  of  Philadelphia. 

MEDICAL  LEXICON;  A  Dictionary  of  Medical  Science:  Containing 
a  concise  Explanation  of  the  various  Subjects  and  Terms  of  Anatomy,  Physiology,  Pathol- 
ogy, Hygiene,  Therapeutics,  Pharmacology,  Pharmacy,  Surgery,  Obstetrics,  Medical  Juris- 
prudence and  Dentistry,  Notices  of  Climate  and  of  Mineral  Waters,  Formulae  for  Officinal, 
Empirical  and  Dietetic  Preparations,  with  the  Accentuation  and  Etymology  of  the  Terms, 
and  the  French  and  other  Synonymes,  so  as  to  constitute  a  French  as  well  as  an  English 
Medical  Lexicon.  Edited  by  Kichakd  J.  Dunglison,  M.  D.  In  one  very  large  and 
handsome  royal  octavo  volume  of  1139  pages.  Cloth,  $6.50;  leather,  raised  bands,  $7.50; 
very  handsome  half  Russia,  raised  bands,  $8. 

The  object  of  the  author,  from  the  outset,  has  not  been  to  make  the  work  a  pere  lexi- 
con or  dictionary  of  terms,  but  to  afford  under  each  word  a  condensed  view  of  its  various 
medical  relations,  and  thus  to  render  the  work  an  epitome  of  the  existing  condition  of 
medical  science.  Starting  with  this  view,  the  immense  demand  which  has  existed  for  the 
work  has  enabled  him,  in  repeated  revisions,  to  augment  its  completeness  and  usefulness, 
until  at  length  it  has  attained  the  position  of  a  recognized  and  standard  authority  wherever 
the  language  is  spoken.  Special  pains  have  been  taken  in  the  preparation  of  the  present 
edition  to  maintain  this  enviable  reputation.  The  additions  to  the  vocabulary  are  more 
numerous  than  in  any  previous  revision,  and  particular  attention  has  been  bestowed  on  the 
accentuation,  which  will  be  found  marked  on  every  word.  The  typographical  arrangement 
has  been  greatly  improved,  rendering  reference  much  more  easy,  and  every  care  has  been 
taken  with  the  mechanical  execution.  The  volume  now  contains  the  matter  of  at  least 
four  ordinary  octavos. 

work  has  been  well  known  for  about  forty  years, 
and  needs  no  words  of  praise  on  our  part  to  recom- 
mend it  to  the  members  of  the  medical,  and  like- 
wise of  the  pharmaceutical,  profession.  The  latter 
especially  are  in  need  of  a  work  which  gives  ready 
and  reliable  information  on  thousands  of  subjects 
and  terms  which  they  are  liable  to  encounter  in 
pursuing  their  daily  vocations,  but  with  which  they 
cannot  be  expected  to  be  familiar.  The  work 
before  us  fully  supplies  this  want. — American  Jour- 
nal of  Pharmacy,  Feb.  1874. 

Particular  care  has  been  devoted  to  derivation 
and  accentuation  of  terms.  With  regard  to  the 
latter,  indeed,  the  present  edition  may  be  consid- 
ered a  complete  "Pronouncing  Dictionary  of 
Medical  Science."  It  is  perhaps  the  most  reliable 
work  published  for  the  busy  practitioner,  as  it  con- 
tains information  upon  every  medical  subject,  in 
a  form  for  ready  access,  and  with  a  brevity  as  ad- 
mirable as  it  is  practical. — Southern  Medical  Record, 
Feb.  ISIi. 

A  valuable  dictionary  of  the  terms  employed  in 
medicine  and  the  allied  sciences,  and  of  the  rela- 
tions of  the  subiccts  treated  under  each  head.  It 
well  deserves  the  authority  and  popularity  it  has 
obtained.— Srifw/t  Med.  Jour.,  Oct.  31,  1874. 

Few  works  of  this  class  exhibit  a  grander  monu- 
ment of  patient  research  and  of  scientific  lore.— ■ 
London  Lancet,  May  13,  1875. 

Dunglison's  Dictionary  is  incalculably  valuable, 
and  indispensable  to  every  practitioner  of  medi- 
cine, pharmacist  and  dentist.— If esiern  Lancet. 
March,  1874. 

It  has  the  rare  merit  that  it  certainly  has  no  rival 
in  the  English  language  for  accuracy  and  extent  of 
references.— iondoM  Medical  Gazette. 


A  book  of  which  every  American  ought  to  be 
proud.  When  the  learned  author  of  the  work 
passed  away,  probably  all  of  us  feared  lest  the  book 
should  not  maintain  its  place  in  the  advancing 
science  whose  terms  it  defines.  Fortunately,  Dr. 
Richard  J.  Dunglison,  having  assisted  his  father  in 
the  revision  of  several  editions  of  the  work,  and 
having  been,  therefore,  trained  in  the  methods 
and  imbued  with  the  spirit  of  the  book,  has  been 
able  to  edit  it  as  a  work  of  the  kind  should  be 
edited — to  carry  it  on  steadily,  without  jar  or  inter- 
ruption, along  the  grooves  of  thought  it  has  trav- 
elled during  its  lifetime.  To  show  the  magnitude 
of  the  task  which  Dr.  Dunglison  has  assumed  and 
carried  through,  it  is  only  necessary  to  state  that 
more  than  six  thousand  new  subjects  have  been 
added  in  the  present  edition. — Philadelphia  Medical 
Times,  Jan.  3, 1874. 

About  the  first  book  purchased  by  the  medical 
student  is  the  Medical  Dictionary.  The  lexicon 
explanatory  of  technical  terms  is  simply  a  sine  qua 
non.  In  a  science  so  extensive  and  with  such  col- 
laterals as  medicine,  it  is  as  much  a  necessity  also 
to  the  practising  physician.  To  meet  the  wants  of 
students  and  most  physicians  the  dictionary  must 
be  condensed  while  comprehensive,  and  practical 
while  perspicacious.  It  was  because  Dunglison's 
met  these  indications  that  it  became  at  once  the 
dictionary  of  general  use  wherever  medicine  was 
studied  in  the  English  language.  In  no  former 
revision  have  the  alterations  and  additions  been 
so  great.  The  chief  terms  have  been  set  in  black 
letter,  while  the  derivatives  follow  in  small  caps; 
an  arrangement  which  greatly  facilitates  reference. 
— Cincinnati  Lancet  and  Clinic,  Jan.  10,  1874. 

As  a  standard  work  of  reference  Dunglison's 


HOBZYW,  BICHABD  D.,  M.  D. 

A  Dictionary  of  the  Terms  Used  in  Medicine  and  the  Collateral 
Sciences.  Eevised,  with  numerous  additions,  by  Isaac  Hays,  M.  D.  late  editor  of 
The  American  Journal  of  the  Medical  Sciences.  lii  one  large  royal  12mo.  volume  of  520 
double-columned  pages.    Cloth,  $1.50;  leather,  $2.00. 

It  is  the  best  book  of  definitions  we  have,  and  ought  always  to  be  upon  the  student's  ts.h\e —Southern 
Medical  and  Surgical  Journal.  "j^/^khx  t. 

BODWELL,  G.  F.,  F.  B.  A.  S.,  F.  C.  S., 

Lecturer  on  Natural  Science  at  Clifton  College,  England. 
_  A  Dictionary  of  Science  :  Comprising  Astronomy,  Chemistry,  Dynamics,  Elec- 
tricity, Heat,  Hydrodynamics,  Hydrostatics,  Light,  Magnetism,  Mechanics,  Meteorolosv 
Pneumatics,  Sound  and  Statics.  Contributed  by  J.  T.  Bottomley,  MA  F  C  S  Willitm 
Crookes,  F.R.S.,  F.CS.,  Frederick  Guthrie,  B.A.,  Ph.  D.,  R.  A.  Proctor  B  A  F  R  aT 
G.  F.  Rodwell,  Editor,  Charles  Tomlinson,  F.R.S.,  F.C.S.,  and  Richard  Wornell  ^M  A*' 
B.Sc.  Preceded  by  an  Essay  on  the  History  of  the  Physical  Sciences.  In  one  haAdsome 
octavo  volume  of  702  pages,  with  143  illustrations.    Cloth,  $5.00. 
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ghay,  mbnry,  f.  m.  s,, 

Lecturer  on  Anatomy  at  St.  George's  Hospital,  London. 

Anatomy,  Descriptive  and  Surgical.  The  Drawings  by  H.  V,  Carter,  M.  D., 
and  Dr.  Westmacott.  The  dissections  jointly  by  the  Author  and  Dr.  Carter.  With 
an  iiitroduction  on  General  Anatomy  and  Development  by  T.  Holmes,  M.  A.,  Surgeon  to 
bt.  George's  Hospital.  Edited  by  T.  Pickering  Pick,  F.  R.  C.  S.,  Surgeon  to  and  Lecturer 
on  Anatomy  at  St.  George's  Hospital,  London,  Examiner  in  Anatomy,  Royal  College  of 
Surgeons  of  England.  A  new  American  from  the  tenth  enlarged  and  improved  London 
edition.  To  which  is  added  the  second  American  from  the  latest  English  edition  of 
Landmarks,  Medical  and  Surgical,  by  Luther  Holden,  F.R.C.S.,  author  of 
"  Human  Osteology,"  "  A  Manual  of  Dissections,"  etc.  In  one  imperial  octavo  volume 
of  1023  pages,  with  564  large  and  elaborate  engravings  on  wood.  Cloth,  $6.00 ;  leather, 
$7.00 ;  very  handsome  half  Russia,  raised  bands,  $7.50. 

This  work  covers  a  more  extended  range  of  subjects  than  is  customary  in  the  ordinaiy 
text-books,  giving  not  only  the  details  necessary  for  the  student,  but  also  the  application  to 
those  details  to  the  practice  of  medicine  and  surgery.  It  thus  forms  both  a  guide  for  the 
learner  and_  an  admirable  work  of  reference  for  the  active  practitioner.  The  engravings 
forrn  a  special  feature  in  the  work,  many  of  them  being  the  size  of  nature,  nearly  all 
original,  and  having  the  names  of  the  various  parts  printed  on  the  body  of  the  cut,  in 
place  of  figures  of  reference  with  descriptions  at  the  foot.  They  thus  form  a  complete  and 
splendid  series,  which  will  greatly  assist  the  student  in  forming  a  clear  idea  of  Anatomy, 
and  will  also  serve  to  refresh  the  memory  of  those  who  may  find  in  the  exigencies  of 
practice  the  necessity  of  recalling  the  details  of  the  dissecting-room.  Combining,  as  it 
does,  a  complete  Atlas  of  Anatomy  with  a  thorough  treatise  on  systematic,  descriptive 
and  applied  Anatomy,  the  work  will  be  found  of  great  service  to  all  pliysicians  who  receive 
students  in  their  offices,  relieving  both  preceptor  and  pupil  of  much  labor  in  laying  the 
groundwork  of  a  thorough  medical  education. 

Landmnrks,  Medical  and  Surgical,  by  the  distinguished  Anatomist,  Mr.  Luther  Holden, 
has  been  appended  to  the  present  edition  as  it  was  to  the  previous  one.  This  work  gives 
in  a  clear,  condensed  and  systematic  way  all  the  information  by  which  the  practitioner  can 
determine  from  the  external  surface  of  the  body  the  position  of  internal  parts.  Thus 
complete,  the  work,  it  is  believed,  will  furnish  all  the  assistance  that  can  be  rendered  by 
type  and  illustration  in  anatomical  study. 


This  well-known  work  comes  to  us  as  the  latest 
American  from  the  tenth  English  edition.  As  its 
title  indicates,  it  has  passed  through  many  hands 
and  lias  received  many  additions  and  revisions. 
The  work  is  not  susceptible  of  more  improvement. 
Taking  it  all  in  all,  its  size,  manner  of  make-up, 
its  character  and  illustrations,  its  general  accur 


There  is  probably  no  work  used  so  universally 
by  physicians  and  medical  students  as  this  one. 
It  is  deserving  of  the  confidence  that  they  repose 
in  it.  If  the  present  edition  is  compared  with  that 
issued  two  years  ago,  one  will  readily  see  how 
much  it  has  been  improved  in  that  time.  Many 
pages  have  been  added  to  the  text,  especially  in 


acy  of  description,  its  practical  aim,  and  its  per-  those  parts  that  treat  of  histology,  and  many  new 
spicuity  of  style,  it  is  the  Anatomy  best  adapted  to  ,  cuts  have  been  introduced  and  old  ones  modified, 
the  wants  of  the  student  and  practitioner.— ifedicaf  —Journal  of  the  American  Medical  Association,  Sept. 
Record,  Sept.  15, 1883.   I  1.  1883.  

Also  for  sale  separate — 

Surgeon  to  St.  Bartholomew'' s  and  the  Foundling  Hospitals,  London. 
Landmarks,  Medical  and  Surgical.    Second  American  from  the  latest  revised 
Eno-lish  edition,  with  additions  by  AV.  W.  Keen,  M.  D.,  Professor  of  Artistic  Anatomy  m 
the^Pennsylvania  Academy  of  the  Fine  Arts,  formerly  Lecturer  on  Anatomy  m  the  Phila- 
delphia School  of  Anatomy.    In  one  handsome  12mo.  volume  of  148  pages.    Cloth,  $1.00 


This  little  book  is  all  that  can  be  desired  within 
its  scope,  and  its  contents  will  be  found  simply  in- 
valuable to  the  young  surgeon  or  physician,  since 
they  bring  before  him  such  data  as  he  requires  at 
every  examination  of  a  patient.  It  is  written  in 
language  so  clear  and  concise  that  one  ought 


almost  to  learn  it  by  heart.  It  teaches  diagnosis  by 
external  examination,  ocular  and  palpable,  of  the 
body,  with  such  anatomical  and  physiological  facts 
as  directly  bear  on  the  subject.  It  is  eminently 
the  student's  and  young  practitioner's  book.— PAy- 
sician  and  Surgeon,  Nov.  1881. 


WILSON,  FBASMUS,  F.  B.  S. 

A  System  of  Human  Anatomy,  General  and  Special.  Edited  by  W.  H 
Gobrecht,  M.D.,  Professor  of  General  and  Surgical  Anatomy  in  the  Meaical  Colle-e  of 
Ohio.  In  one  large  and  handsom^e  octavo  volume  of  616  pages,  with  39/  illustrations. 
Cloth,  $4.00 ;  leather,  $5.00.  

S3IITH,  S,  H„  M.  !>.,  and  SORNEB,  WM.  F.,  M.I>., 

Emeritus  Prof,  of  Surgery  in  the  Univ.  of  Penna.,  etc.       Late  Prof,  of  Anat.  in  the  Vniv.  of  Penna. 
An  Anatomical  Atlas,  Illustrative  of  the  Structure  of  the  Human  Body.    In  one 
large  imperial  octavo  volume  of  200  pages,  with  634  beautiful  figures.     Cloth,  $4.50. 

CLFLAND,  JOHN^MTn.,  F.  JR,  S., 

Professor  of  Anatomy  a)id  Physiology  in  Queen's  College,  Oalicay. 

A  Directory  for  the  Dissection  of  the  Human  Body.    In  one  12mo. 

volume  of  178  pages.    Cloth,  $1.25. 
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ALLEN,  SABJRISOJV,  M.  D., 

Professor  oj  Physiology  in  the  University  of  Pennsylvania. 

A  System  of  Human  Anatomy,  Including  Its  Medical  and  Surgical 
Relations.  For  tlie  use  of  Practitioners  and  Students  of  Medicine.  With  an  Intro- 
ductory Section  on  Histology.  By  E.  O.  Shakespeaee,  M.  D.,  Ophthalmologist  to 
the  Philadelphia  Hospital.  Comprising  813  double-columned  quarto  pages,  with  380 
illustrations  on  109  full  page  lithographic  plates,  many  of  which  are  in  colors,  and  241 
engravings  in  the  text.  In  six  Sections,  each  in  a  portfolio.  Section  I.  Histology. 
Section  II.  Bones  and  Joints.  Section  III.  Muscles  and  Fasciae.  Section  IV. 
Akteries,  Veins  and  Lymphatics.  Section  V.  Nervous  System.  Section  VI. 
Organs  of  Sense,  of  Digestion  and  Genito-Ubinary  Organs,  Embryology, 
Development,  Teratology,  Superficial  Anatomy,  Post-Mortem  Examinations, 
AND  General  and  Clinical  Indexes.  Price  per  Section,  each  in  a  handsome  portfolio, 
$3.50 ;  also  bound  in  one  volume,  cloth  $23.00 ;  very  handsome  half  Kussia,  raised  bands 
and  open  back,  $25.00.    For  sale  by  subscription  only.    Apply  to  the  Publishers. 

Extract  from  Introduction. 

It  is  the  design  of  this  book  to  present  the  facts  of  human  anatomy  in  the  manner  best 
suited  to  the  requirements  of  the  student  and  the  practitioner  of  medicine.  The  author 
believes  that  such  a  book  is  needed,  inasmuch  as  no  treatise,  as  far  as  he  knows,  contains,  in 
addition  to  the  text  descriptive  of  the  subject,  a  systematic  presentation  of  such  anatomical 
facts  as  can  be  applied  to  practice. 

A  book  which  will  be  at  once  accurate  in  statement  and  concise  in  terms ;  which  will  be 
an  acceptable  expression  of  the  present  state  of  the  science  of  anatomy ;  which  will  exclude 
nothing  that  can  be  made  applicable  to  the  medical  art,  and  which  will  thus  embrace  all 
of  surgical  importance,  while  omitting  nothing  of  value  to  clinical  medicine, — would  appear 
to  have  an  excuse  for  existence  in  a  country  where  most  surgeons  are  general  practitioners, 
and  where  there  are  few  general  practitioners  who  have  no  interest  in  surgery. 


It  is  to  be  considered  a  study  of  applied  anatomy 
in  its  widest  sense — a  systematic  presentation  of 
such  anatomical  facts  as  can  be  applied  to  the 
practice  of  medicine  as  well  as  of  surgery.  Our 
author  is  concise,  accurate  and  practical  in  his 
statements,  and  succeeds  admirably  in  infusing 
an  interest  into,  the  study  of  what  is  generally  con- 
sidered a  dry  subject.  The  department  of  Histol- 
ogy is  treated  in  a  masterly  manner,  and  the 
ground  is  travelled  over  by  one  thoroughly  famil- 
iar with  it.   The  illustrations  are  made  with  great 


care,  and  are  simply  superb.  There  is  as  much 
of  practical  application  of  anatomical  points  to 
the  every-day  wants  of  the  medical  clinician  as 
to  those  of  the  operating  surgeon.  In  fact,  few 
general  practitioners  will  read  the  work  without  a 
feeling  of  surprised  gratification  that  so  many 
points,  concerning  which  they  may  never  have 
thought  before  are  so  well  presented' for  their  con- 
sideration. It  is  a  work  which  is  destined  to  be 
the  best  of  its  kind  in  any  language. — Medical 
Record,  Nov.  25, 1882. 


CLAItKE,W,B,,F.M,C.S.     LOCKWOOI^,C.  B.,  F.R.C.S, 

Demonstrators  of  Anatomy  at  St.  Bartholomew's  Hospital  Medical  School,  London. 
The  Dissector's  Manual.    In  one  pocket-size  12mo.  volume  of  396  pages,  with 
49  illustrations.    Limp  cloth,  red  edges,  $1.50.     Just  ready.    See  Students'  Series  of 
Manuals,  page  3. 

part,  are  good  and  instructive.  The  book  is  neat 
and  convenient.  We  are  glad  to  recommend  it.— 
Boston  Medical  and  Surgical  Journal,  Jan.  17,  1884. 


This  is  a  very  excellent  manual  for  the  use  of  the 
student  who  desires  to  learn  anatomy.  The  meth- 
ods of  demonstration  seem  to  us  very  satisfactory. 
There  are  many  woodcuts  which,  for  the  most 


TMBVBS,  FBBBEBICK,  F.  B,  C,  S,, 

Senior  Demonstrator  of  Anatomy  and  Assistant  Surgeon  at  the  London  Hospital. 
Surgical  Applied  Anatomy.    In  one  pocket-size  12mo.  volume  of  540  page# 
with  61  illustrations.  Limp  cloth,  red  edges,  $2.00.    Just  ready.    See  Students'  Series  of 
Manuals,  page  3. 

He  has  produced  a  work  which  will  command  a  I  quickened  by  daily  use  as  a  teacher  and  practi- 
larger  circle  of  readers  than  the  class  for  which  it  tioner,  has  enabled  our  author  to  prepare  a  work 
was  written.  This  union  of  a  thorough,  practical  which  it  would  be  a  most  difficult  task  to  excel  — 
acquaintance  with  these  fundamental  branches,  |  The  American  Practitioner  Feb.  1884. 

cuBwow,  jrosjv,  M.  b.Tf^bTcTb,, 

Professor  of  Anatomy  at  King's  College,  Physician  at  King's  College  Hospital. 
Medical  Applied  Anatomy.    In  one  pocket-size  12mo.  volume.  Preparina 
See  Students'  Series  of  Manuals,  page  3.  y 

BBLLA3IT,  BBWABB^IfTb.  C.  8.~ 

Senior  Assistant-Surgeon  to  the  Charing-Oross  Hospital,  London. 

The  Student's  Guide  to  Surgical  Anatomy:  Being  a  Description  of  the 
most  Important  Surgical  Regions  of  the  Human  Body,  and  intended  as  an  Introduction  to 
operative  Surgery.   In  one  12mo.  volume  of  300  pages,  with  50  illustrations.   Cloth,  $2.25. 

HARTSHORNE'S  handbook  of  anatomy  HORNER'S  SPECIAL  ANATOMY  AND  HT^tot 

and  physiology    Second  edition,  revised^  OGY.   Eighth  editVon.  extensiVety  ?ev?sed  a^^^ 

In  one  royal  12mo.  volume  of  310  pages,  with  220  modified.    In  two  octavo  volumes  of  1007  pa^is 

woodcuts.   Cloth,  «1.75.  with  320  woodcuts.   Cloth,  «6.00.  Pages, 


Lea  Brothers  &  Co.'s  Publications — Physics,  Physiol.,  Anat.  7 
I>MAI>EM,  JOHW        M.  n.,  LL.  JD., 

Professor  of  Chemistry  in  the  University  of  the  City  of  New  York. 
Medical  Physics.    A  Text-book  for  Students  and  Practitioners  of  Medicine.  In 
one  octavo  volume  of  734  pages,  with  376  woodcuts,  mostly  original.  Cloth,  ^4.  Just  ready  . 

From  the  Preface. 

fact  that  a  knowledge  of  Physics  is  indispensable  to  a  thorough  understanding  of 
Medicine  has  not  been  as  fully  realized  in  this  country  as  in  Europe,  where  the  admirable 
works  of  Desplats  and  Gariel,  of  Robertson  and  of  numerous  German  writers  constitute  a 
branch  of  educational  literature  to  which  we  can  show  no  parallel.  A  full  appreciation 
of  this  the  author  trusts  will  be  sufficient  justification  for  placing  in  book  form  the  sub- 
stance of  his  lectures  on  this  department  of  science,  delivered  during  many  years  at  the 
University  of  the  City  of  New  York. 

Broadly  speaking,  this  work  aims  to  impart  a  knowledge  of  the  relations  existing 
between  Physics  and  Medicine  in  their  latest  state  of  development,  and  to  embody  in  the 
pursuit  of  this  object  whatever  experience  the  author  has  gained  during  a  long  period  of 
teaching  this  special  branch  of  applied  science. 

and  it  is  one  of  the  most  valuable  scientific 


Certainly  we  have  no  text-book  as  full  as  the  ex- 
cellent one  he  has  prepared.  It  begins  with  a 
statement  of  the  properties  of  matter  and  energy. 
After  these  the  special  departments  of  physics  are 
explained,  acoustics,  optics,  heat,  electricity  and 
magnetism,  closing  with  a  section  on  electro- 
biology.  The  applications  of  all  these  to  physiology 
and  medicine  are  kept  constantly  in  view.  The 
text  is  amply  illustrated  and  the  many  difficult 
points  of  the  subject  are  brought  forward  with  re- 
markable clearness  and  ability. — Medical  and  Surg- 
ical Reporter,  July  18,  1885.  q. 

The  volume  from  beginning  to  end  teems  with 
useful  information.   Take  the  book  as  a  whole 


treatises  given  to  the  medical  profession  for 
number  of  years.   It  is  profusely  and  handsomely 
illustrated.    The  work  should  have  a  place  upon 
every  physician's  library  shelf — Maryland  Medical 
Journal,  .July  18, 1885.  q. 

This  is  the  only  work  with  which  we  are  ac- 
quainted in  which  phj'sics  is  treated  with  reference 
to  medicine.  Preceptors  who  are  axious  that  their 
pupils  should  have  a  scientific  knowledge  of  med- 
icine, should  make  this  work  a  text- book,  and  re- 
quire a  thorough  study  of  it. — Cincinnati  Medical 
News,  July  18,  1885.  q. 


BOBEBTSOW,  J.  McGBEGOB,  M.  A.,  M.  B., 

Muirhead  Demonstrator  of  Physiology,  University  of  Glasgow. 

Physiological  Physics.  In  one  12mo.  volume  of  537  pages,  with  219  illustra- 
tions.   Limp  cloth,  $2.00.    Just  ready.    See  Students'  Series  of  Manuals,  page  3. 

ments.  It  will  be  found  of  great  value  to  the 
practitioner.  It  is  a  carefully  prepared  book  of 
reference,  concise  and  accurate,  and  as  such  we 
heartily  recommend  it. — Journal  of  the  American 
MedicaX  Association,  Dec.  0, 1884. 


The  title  of  this  work  sufficiently  explains  the 
nature  of  its  contents.  It  is  designed  as  a  man- 
ual for  the  student  of  medicine,  an  auxiliary  to 
his  text-book  in  physiology,  and  it  would  be  particu- 
larlv  useful  as  a  guide  to  his  laboratory  experi- 


D^XTOJV,  JOSW  a,  M.  B., 

Professor  Emeritus  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York. 

Doctrines  of  the  Circulation  of  the  Blood.  A  History  of  Physiological 
Opinion  and  Discovery  in  regard  to  the  Circulation  of  the  Blood.  In  one  handsome 
12mo.  volume  of  293  pages.    Cloth,  $2.    Just  ready. 

Dr  Dalton'sworkis  the  fruit  of  thedeepresearch  [  revolutionized  the  theories  of  teachers,  than  the 
of  a  cultured  mind,  and  to  the  busy  practitioner  it  '  discovery  of  the  circulation  of  the  blood,  this 
cannot  fail  to  be  a  source  of  instruction.  It  will  :  explains  the  extraordinary  interest  it  has  to  all 
inspire  him  with  a  feeling  of  gratitute  and  admir-  !  medical  historians.  The  vo  ume  before  us  is  one 
ation  for  tho'^e  plodding  workers  of  olden  times,  i  of  three  or  four  which  have  beea  written  withm  a 
auon  loi  in  J.  c  i^iu  ^.   ;fi„„„t  fevy  years  by  American  physicians.   It  is  in  several 


who  laid  the  foundation  of  the  magnificent  temple 
of  medical  science  as  it  now  stands.— AVu;  Orleans 
Medical  and  Surgical  Journal,  Aug.  1885. 


respects  the  most  complete.  The  volume,  though 
small  in  size,  is  one  of  the  most  creditable  con- 
tributions from  an  American  pen  to  medical  history 


fn  the  nroo-ress  of  nhvsiolosieal  study  no  fact  tributionsfroman  American  pen  to  medical  nistory 
wa.?  of  greater  moments  more  completely  I  that  has  appeared.-Mcd.  <fc  Surg.  Hep.,  Dec.  6, 1884. 

BY  THE  SAME  AUTHOR. 

The  Topographical  Anatomy  of  the  Brain.  In  three  very  handsome  qiiarto 
volumes  comprising  178  pages  of  descriptive  text.  Illustrated  with  48  full  page  photo- 
grapMc  pS  of  Brnin  Sections,  with  a  like  number  of  explanatory  plates,  as  well  as  many 
woodcuts  through  the  text.   


BELL,  F.  JEFFBEY,  M,  A., 

romtr;ativ;TCl^^^  ^^mo.  volume  of  561  pages, 

with?aXtrSt^^^^^^^  '^-^  P^^^  ^• 

ELLIS,  GEOBGE  VINEB^ 

Emeritus  Professor  of  Anatomy  in  University  College,  London  ir,-.wlo^,rP  nf  thp 

Demonstrations  of  Anatomy.  ^  Being  a  Guide  K"«^^I^dge^  ^ 

Human  Body  by  Dissection.    From  the  eighth  and  revised  London  e^tio^- 
Wsome  octavo  volume  of  716  pages,  with  249jnust^tions^  Cloth,  $4.25  ,  leather,  $0.25. 

HOBEBTS,  JOHNlB^TATM^TMn)^ 

Prof  of  Applied  Anat.  and  Oper.  Surg,  in  Phila.  Polyclinic  and  Coll.  for  Graduates  in  Medicine.^ 
The  Compend  of  Anatomy.    For  use  in  the  dissecting-room  and  m  preparing 
for  examinations.    In  one  16mo.  volume  of  196  pages.    Limp  cloth,  75  cents. 
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DALTOJSr,  JOHN  a,  M,  D., 

Professor  of  Physiology  in  the  College  of  Physicians  and  Surgeons,  New  York,  etc. 

A  Treatise  on  Human  Physiology.  Designed  for  the  use  of  Students  and 
Practitioners  of  Medicine.  Seventli  edition,  thoroughly  revised  and  rewritten.  In  one 
very  handsome  octavo  vohime  of  722  pages,  with  252  beautiful  engravings  on  wood.  Cloth, 
$5.00 ;  leather,  $6.00 ;  very  handsome  half  Eussia,  raised  bands,  $6.50. 

The  merits  of  Professor  Dalton's  text-book,  his  I  more  compact  form,  yet  it?  delightful  charm  is  re- 
smooth  and  pleasing  style,  the  remarkable  clear-  tained,  and  no  subject  is  thrown  into  obscurity, 
ness  of  his  descriptions,  which  leave  not  a  chapter   Altogether  this  edition  is  far  in  advance  of  any 


obscure,  his  cautious  judgment  and  the  general 
correctness  of  his  facts,  are  perfectly  known.  They 
have  made  his  text-book  the  one  most  familiar 
to  American  students. — Med.  Record,  March  4, 1882. 

Certainly  no  physiological  work  has  ever  issued 
from  the  press  that  presented  its  subject-matter  in 
a  clearer  and  more  attractive  light.  Almost  every 
page  bears  evidence  of  the  exhaustive  revision 
that  has  taken  place.   The  materifil  is  placed  in  a 


previous  one,  and  will  tend  to  keep  the  profession 
posted  as  to  the  most  recent  additions  to  our 
physiological  knowledge. — Michigan  Medical  News, 
April,  1882. 

One  can  scarcely  open  a  college  catalogue  that 
does  not  have  mention  of  Dalton's  Physiology  a.* 
the  recommended  text  or  consultation-book.  For 
American  students  we  would  unreservedly  recom- 
mend Dr.  Dalton's  work.- Fa.  ilfed.ilfoj?;A/?/,July,'82. 


fosteh,  michabl,  m,  jd.,  f.  m.  s., 

Prelector  in  Physiology  and  Fellow  of  Trinity  College,  Cambridge,  England. 
Text-Book  of  Physiology.    Third  American  from  the  fourth  English  edition, 
with  notes  and  additions  by  E.  T.  Reichert,  M.  D.    In  one  handsome  royal  12nio.  volume 
of  908  pages,  with  271  illustrations.  Cloth,  $3.25;  leather,  |3.75.  Just  ready. 

to  know  and  what  maybe  passed  over  by  them  as 
not  important.    From  the  beginning  to  the  end. 


Dr.  Foster's  work  upon  physiologj'  is  so  well- 
known  as  a  text-book  in  this  country,  thatitneeds 
but  little  to  be  said  in  regard  to  it.  There  is 
scarcely  a  medical  college  in  the  United  States 
where  it  is  not  in  the  hands  of  the  students.  The 
author,  more  than  any  other  writer  with  whom 
we  are  acquainted,  seems  to  understand  what 
portions  of  the  science  are  essential  for  students 


physiology  is  taught  in  a  systematic  manner.  To 
this  third  Ameiioan  edition  numerous  additions, 
corrections  and  alterations  have  been  made,  so 
that  in  its  present  form  the  usefulness  of  the  book 
will  be  found  to  be  much  increased. —  Cincinnati 
Mtdical  A'eics,  July  1885. 


FOWEB,  HEWMY,  M,  B.,  F.  M.  C.  S., 

Examiner  in  Physiology,  Royal  College  of  Surgeons  of  England. 

Human  Physiology.  In  one  handsome  pocket-size  12mo.  volume  of  396  pages, 
with  47  illustrations.    Cloth,  |1.50.    See  Students'  Series  of  Manuals,  page  3. 


The  prominent  character  of  this  work  is  that  of 
judicious  condensation,  in  which  an  able  and  suc- 
cessful effort  appears  to  have  been  made  by  its 
accomplished  author  to  teach  the  greatest  number 
of  facts  in  the  fewest  possible  words.  The  result 
is  a  specimen  of  concentrated  intellectual  pabu- 
lum seldom  surpassed,  which  ought  to  be  care- 
fully ingested  and  digested  by  every  practitioner 
who  desires  to  keep  himself  well  informed  upon 
this  most  progressive  of  the  medical  sciences. 
The  volume  is  one  which  we  cordially  recommend 


to  every  one  of  our  readers. —  The  American  Jour- 
nal of  (he  Medical  Sciences,  October,  1884. 

This  little  work  is  deserving  of  the  highest 
praise,  and  we  can  hardly  concefve  how  the  main 
facts  of  this  science  could  have  been  more  clearly 
or  conoiselj^  stated.  The  price  of  the  work  is  such 
as  to  place  it  within  the  reach  of  all,  while  the  ex- 
cellence of  its  text  will  certainly  secure  for  it  most 
favorable  commendation  — Cincinnati  Lancet  and 
Clinic,  Feb.  16, 1S84. 


CABFENTFIl,  WM.  B.,  M.  D.,  F.  B.  S.,  F.  G.  S.,  F,  X.  S,, 

Registrar  to  the  University  of  London,  etc. 

Principles  of  Human  Physiology.  Edited  by  Henky  Power,  M.  B.,  Lond., 
F.  E.  C.  S.,  Examiner  in  Natural  Sciences,  University  of  Oxford.  A  new  American  from  the 
eighth  revised  and  enlarged  edition,  with  notes  and  additions  by  Fkancls  G.  Smith,  M.  D., 
late  Professor  of  the  Institutes  of  Medicine  in  the  Universitv  of  Pennsylvania.  In  one 
very  large  and  handsome  octavo  volume  of  1083  pages,  with  two  plates  and  373  illus- 
trations.  Cloth,  $5.50 ;  leather,  $6.50 ;  half  Eussia,  $7. 

FOWJSTFS,  GEOBGF,  JPJi.  JD. 

A  Manual  of  Elementary  Chemistry;  Theoretical  and  Practical.  Em- 
bodying Watt.s'  Tnorcjanic  Chemistry.  New  American  edition.  In  one  largo  royal  12mo. 
volume  of  over  1000  pages,  with  200  illustrations  on  wood  and  a  colored  plate.  Cloth. 
$2.75 ;  leather,  $3.25.    In  a  few  days. 

A  notice  of  the  previous  edition  is  appended. 

of  late  years,  the  chapter  on  the  General  Principles 
of  Chemical  Philosophy  has  been  entirely  rewrit- 
ten. The  latest  views  on  Equivalents,  tjuantiva- 
lence,  etc.,  are  clearly  and  fully  set  forth.  This 
last  edition  is  a  great  improvement  upon  its  prede- 
cessors, which  is  saying  not  a  little  of  a  book  that 
has  reached  its  twelfth  edition.— Oftio  Medical  Re- 
corder, Oct.,  1878. 


The  book  opens  with  a  treatise  on  Chemical 
Physics,  including  Heat,  Light,  Magnetism  and 
Electricity.  These  subjects  are  treated  clearly 
and  briefly,  but  enough  is  given  to  enable  the  stu- 
dent to  comprehend  tiic  facts  and  laws  of  Chemi.s- 
try  proper.  It  is  the  fashion  of  late  years  to  omit 
these  topics  from  works  on  chemistry  but  their 
omission  is  not  to  be  commended.  As  was  required 
by  the  great  advance  in  the  science  of  Chemistry 


Wohler's  Outlines  Of  Organic  Chemistry.  Edited  by  Fittig.  Translated 
by  Ira  Eemsen,  M.  D.,  Ph.  D.   In  one  12mo.  volume  of  550  pages.    Cloth,  $3 


GALLOWAY'S  QUALITATIVE  ANALYSIS.  New 
edition. 

LEHMANN'S  MANUAL  OF  CHEMICAL  PHYS- 
IOLOGY. In  one  octavo  volume  of  327  pages, 
with  41  illustrations.   Cloth,  $2.2.5. 


CARPENTER'S  PRIZE  ESSAY  ON  THE  USE  AND 
Abuse  of  Alcoholic  Liquors  in  Health  and  Dis- 
ease. With  explanations  of  scientific  words  Small 
12mo.   178  pages.    Cloth,  CO  dents. 
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Professor  of  Chemistry  in  the  Normal  School 
of  Science,  London. 


Assist.  Prof,  of  Chemistry  in  the  Normal 
School  of  Science,  London. 


Inorganic  Chemistry.  In  one  handsome  octavo  volume  of  600  pages  with  51 
woodcuts  and  2  lithographic  plates.    Cloth,  $3.75;  leather,  $4.75.    In  a  few  days. 

This  work  on  elementary  chemistry  is  based  upon  principles  of  classification,  nomen- 
clature and  notation  which  have  been  proved  by  nearly  twenty  years  experience  in  teaching 
to  impart  most  readily  a  sound  and  accurate  knowledge  of  the  science? 

ATTFIBLU,  JOMN^lPhTlx, 

Professor  of  Practical  Chemistry  to  the  Pharmaceutical  Society  of  Great  Britain,  etc. 

Chemistry,  General,  Medical  and  Pharmaceutical ;  Including  the  Chem- 
istry of  the  U.  b.  Pharmacopoeia.  A  Manual  of  the  General  Principles  of  the  Science, 
and  their  Application  to  Medicine  and  Pharmacy.  A  new  American,  from  the  tenth 
English  edition,  specially  revised  by  the  Autlior.  In  one  handsome  royal  12mo.  volume 
of  728  pages,  with  87  illustrations.    Cloth,  $2.50 ;  leather,  $3.00. 


A  text-book  which  passes  through  ten  editions 
in  sixteen  years  must  have  good  qualities.  This 
remark  is  certainlj'  applicable  to  Attfield's  Chem- 
istry, a  book  which  is  so  well  known  that  it  is 
hardly  necessary  to  do  more  than  note  the  appear- 
ance of  this  new  and  improvea  edition.  It  seems, 
however,  desirable  to  point  out  that  feature  of  the 
book  which,  in  all  probability,  has  made  it  so 
popular.  There  can  be  little  doubt  thAt  it  is  its 
thoroughly  practical  character,  the  expression 
being  used  in  its  best  sense.  The  author  under- 
stands what  the  student  ought  to  learn,  and  is  able 


to  put  himself  in  the  student's  place  and  to  appre- 
ciate his  state  of  mind. — American  Chemical  Jour- 
nal., April,  1884. 

It  is  a  book  on  which  too  much  praise  cannot  be 
bestowed.  As  a  text-book  for  medical  schools  it 
is  unsurpassable  in  the  present  state  of  chemical 
science,  and  having  been  prepared  with  a  special 
view  towards  medicine  and  pharmacy,  it  is  alike 
indispensable  to  all  persons  engaged  in  those  de- 
partments of  science.  It  includes  the  whole 
chemistry  of  the  last  Pharmacopoeia. — Pacific  Medi- 
cal and  Sugrical  Journal,  Jan.  188'1. 


BLOXA3I,  CHARLES  L,, 

Professor  of  Chemistry  in  King^s  College,  London, 

Chemistry,  Inorganic  and  Organic.  New  American  from  the  fifth  Lon- 
don edition,  thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo 
volume  of  727  pages,  with  292  illustrations.    Cloth,  $3.75 ;  leather,  $4.75. 


Comment  from  us  on  this  standard  work  is  al- 
most superiluous.  It  differs  widely  in  scope  and 
aim  from  that  of  Attfield,  and  in  its  way  is  equally 
beyond  criticism.  It  adopts  the  most  direct  meth- 
ods in  stating  the  principles,  hypotheses  and  facts 
of  the  science.  Its  language  is  so  terse  and  lucid, 
and  its  arrangement  of  matter  so  logical  in  se- 
quence that  the  student  never  has  occasion  to 
complain  that  chemistry  is  a  hard  study.  Much 
attention  is  paid  to  experimental  illustrations  of 
chemical  principles  and  phenomena,  and  the 
mode  of  conducting  these  experiments.  The  book 
maintains  the  position  it  has  always  held  as  one  of 


the  best  manuals  of  general  chemistry  In  the  Eng- 
lish language. — Detroit  Lancet,  Feb.  1884. 

The  general  plan  of  this  work  remains  the 
same  as  in  previous  editions,  the  evident  object 
being  to  give  clear  and  concise  descriptions  of  all 
known  elements  and  of  their  most  important 
compounds,  with  explanations  of  the  chemical 
laws  and  principles  involved.  We  gladly  repeat 
now  the  opinion  we  expressed  about  a  former 
edition,  that  we  regard  Bloxam's  Chemistry  a3 
one  ot  the  best  treatises  on  general  and  applied 
chemistry. — American  Jour,  of  Pharmacy,  Dec.  1883. 


SIMON,  TF.,  Fh.  Z).,  M.  J)., 

Professor  of  Chemistry  and  Toxicology  m  the  College  of  Physicians  and  Surgeons,  Baltimore,  and 

Professor  of  Chemistry  in  the  Maryland  College  of  Pharmacy. 
Manual  of  Chemistry.  A  Guide  to  Lectures  and  Laboratory  work  for  Beginners 
in  Chemistry.  A  Text-book,  specially  adapted  for  Students  of  Pharmacy  and  Medicine. 
In  one  8vo.  vol.  of  410  pp.,  with  16  woodcuts  and  7  plates,  mostly  of  actual  deposits, 
with  colors  illustrating  56  of  the  most  important  chemical  reactions.  Cloth,  $3.00 ;  also 
without  plates,  cloth,  $2.50.    Just  ready. 


This  book  supplies  a  want  long  felt  by  students 
of  medicine  and  pharmacy,  and  is  a  concise  but 
thorough  treatise  on  the  subject.  The  long  expe- 
rience of  the  author  as  a  teacher  in  schools  of 
medicine  and  pharmacy  is  conspicuous  in  the 
perfect  adaptation  of  the  work  to  the  special  needs 
of  the  student  of  these  branches.    The  colored 


plates,  beautifully  executed,  illustrating  precipi- 
tates of  various  reactions,  form  a  novel  and  valu- 
able feature  of  the  book,  and  cannot  fail  to  be  ap- 
preciated by  both  student  and  teacher  as  a  help 
over  the  hard  places  of  the  sciQnce.— Maryland 
Medical  Journal,  Nov.  22,  1884. 


BEMSFW,  IRA,  M.  X>.,  :Ph.  n., 

Professor  of  Chemistry  in  the  Johns  Hopkins  University,  Baltimore. 

Principles  of  Theoretical  Chemistry,  with  special  reference  to  the  Constitu. 
tion  of  Chemical  Compounds.  Second  and  revised  edition.  In  one  handsome  royal  12mo 
volume  of  240  pages.    Cloth,  $1.75.    Just  ready. 


The  book  is  a  valuable  contribution  to  the  chemi- 
pftl  literature  of  instruction.  That  in  so  few  years 
a  second  edition  has  been  called  for  indicates  that 
manv  chemical  teachers  have  been  found  ready 

JJidorse  its  plan  and  to  adopt  its  methods.  In 
this  edition  a  considerable  proportion  of  the  book 
v^^^^ln  rewritten,  much  new  matter  has  been 
-jJLn  and  the  whole  has  been  brought  up  to  date. 
We  earnestly  commend  this  book  to  every  student 


of  chemistry.  The  high  reputation  of  the  author 
assures  its  accuracy  in  all  matters  of  fact,  and  its 
judicious  conservatism  in  matters  of  theory,  com- 
bined with  the  fulness  with  which,  in  a  small 
compass,  the  present  attitude  of  chemical  science 
towards  the  constitution  of  compounds  is  con- 
sidered, gives  it  a  value  much  beyond  that  accorded 
to  the  average  text-books  of  the  Aay.— American 
Journal  of  Science,  March,  1884. 
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CSARLJES,  T,  CBANSTOUW,  M.  I),,  F,  C.  S.,  31.  S,, 

Formerlfi  Asst.  Prof,  and  Dejnonst.  of  Chemistry  and  Chemical  Physics,  Queen's  College,  Belfast. 

The  Elements  of  Physiological  and  Pathological  Chemistry.  A 

Handbook  for  Medical  Students  and  Practitioners.  Containing  a  general  account  of 
Nutrition,  Foods  and  Digestion,  and  the  Chemistry  of  the  Tissues,  Organs,  Secretions  and 
Excretions  of  the  Body  in  Health  and  in  Disease.  Together  with  the  methods  for  pre- 
paring or  separating  their  chief  constituents,  as  also  for  their  examination  in  detail,  and 
an  outline  syllabus  of  a  practical  course  of  instruction  for  students.  In  one  handsome  octavo 
volume  of  463  pages,  with  38  woodcuts  and  1  colored  plate.    Cloth,  $3.50. 


The  work  is  thoroughly  trustworthy,  and  in- 
formed throughout  by  a  genuine  scientific  spirit. 
The  author  deals  with  the  chemistry  of  the  diges- 
tive secretions  in  a  systematic  manner,  which 
leaves  nothing  to  be  desired,  and  in  reality  sup- 
plies a  want  in  English  literature.  The  book  ap- 
pears to  us  to  be  at  once  full  and  systematic,  and 
to  show  a  just  appreciation  of  the  relative  import- 
ance of  the  various  subjects  dealt  with. — British 
Medical  Journal,  November  29,  1884. 


Dr.  Charles' manual  admirably  fulfils  its  inten- 
tion of  giving  his  readers  on  the  one  hand  a  sum- 
mary, comprehensive  but  remarkably  compact,  of 
the  mass  of  facts  in  the  sciences  which  have  be- 
come indispensable  to  the  physician  ;  and,  on  the 
other  hand,  of  a  system  of  practical  directions  so 
minute  that  anal.yses  often  considered  formidable 
may  be  pursued  by  any  intelligent  person. — 
Archives  of  Medicine,  Dec.  1884. 


HOFFMAJSfJSr,  F.,  A.M,,  m.n.,  &  FOWFR  F,B,,  Fh.JD,, 

Public  Analyst  to  the  State  of  New  York.  Prof,  of  Anal.  Chem.  in  the  Phil.  Coll.  of  Pharmacy. 
A  Manual  of  Chemical  Analysis,  as  applied  to  the  Examination  of  Medicinal 
Chemicals  and  their  Preparations.  Being  a  Guide  for  the  Determination  of  their  Identity 
and  Quality,  and  for  the  Detection  of  Impurities  and  Adulterations.  For  the  use  of 
Pharmacists,  Physicians,  Druggists  and  Manufacturing  Chemists,  and  Pharmaceutical  and 
Medical  Students.  Third  edition,  entirely  rewritten  and  much  enlarged.  In  one  very 
handsome  octavo  volume  of  621  pages,  with  179  illustrations.  Cloth,  $4.25. 


We  congratulate  the  author  on  the  appearance 
of  the  third  edition  of  this  work,  published  for  the 
first  time  in  this  country  also.  It  is  admirable  and 
the  information  it  undertaltes  to  supply  is  both 
extensive  and  trustworthy.  The  selection  of  pro- 
cesses for  determining  the  purity  of  the  substan- 
ces of  which  it  treats  is  excellent  and  the  descrip- 


tion of  them  singularly  explicit.  Moreover,  it  is 
exceptionally  free  from  typographical  errors.  We 
have  no  hesitation  in  recommending  it  to  those 
who  are  engaged  either  in  the  manufacture  or  the 
testing  of  medicinal  chemicals. — London  Pharmor 
ceutical  Journal  and  Transactions,  1883. 


CLOWES,  FJRAWK,  D,  Sc.,  London, 

Senior  Science-Master  at  the  High  School,  Neivcastlcrunder-Lyme,  etc. 

An  Elementary  Treatise  on  Practical  Chemistry  and  Qualitative 
Inorganic  Analysis.  Specially  adapted  for  use  in  the  Laboratories  of  Schools  and 
Colleges  and  by  Beginners.  Third  American  from  the  fourth  and  revised  English  edition. 
In  one  very  handsome  royal  12mo.  volume  of  about  400  pages,  with  about  50  illustrations. 
Cloth,  $2.50.    In  a  few  days. 

The  style  is  clear,  the  language  terse  and  vigor-  and  text  hooli.— Medical  Record,  July  18,  1885. 
ous.  Beginning  with  a  list  of  apparatus  necessary  We  may  simply  repeat  the  favorable  opinion 
for  chemical  work,  he  gradually  unfolds  the  sub-  which  we  expressed  after  the  examination  of  the 
ject  from  its  simpler  to  its  more  complex  divisions,  previous  edition  of  this  work.  It  is  practical  in  its 
It  is  the  most  readable  book  of  the  kind  we  have  aims,  and  accurate  and  concise  in  its  statements, 
yet  seen,  and  is  without  doubt  a  systematic,  —American  Journal  of  P?tarmacn,  Ausaft  1885. 
Intelligible  and  fully  equipped  laboratory  guide  ' 


RALFF,  CMARLFS  H.,  M.  L>.,  F.  R.  C.  F., 

Assistant  Physician  at  the  London  Hospital. 

Clinical  Chemistry.  In  one  pocket-size  12mo.  volume  of  314  pages,  with  16 
illustrations.    Limp  cloth,  red  edges,  $1.50.    See  Students'  Series  of  Manuals,  page  3. 


This  is  one  of  the  most  instructive  little  works 
that  we  have  met  with  in  a  long  time.  The  author 
is  a  physician  and  physiologist,  as  well  as  a  chem- 
ist, coii.=equently  the  book  is  unqualifiedly  prac- 
tical, telling  the  physician  just  what  he  ougnt  to 
know,  of  the  applications  of  chemistry  in  medi- 


cine. Dr.  Ralfe  is  thoroughly  acquainted  with  the 
latest  contributions  to  hia  science,  and  it  is  quite 
refreshing  to  find  the  subject  dealt  with  so  clearly 
and  simply,  yet  in  such  evident  harmony  with  the 
modern  scientific  methods  and  spirit.— il/edicaj 
Record,  February  2,  1884. 


CLASSEN,  ALFXAJSTDER, 

Professor  in  the  Royal  Polytechnic  School,  Ai.v-la-Chapelle. 

Elementary  Quantitative  Analysis.  Translated,  with  notes  and  additions  by 
Edgar  F.  Smith.  Ph.  D.,  Assistant  Professor  of  Chemistry  in  the  Towne  Scientific  School 
University  of  Penna.    In  one  12mo.  volume  of  324  pages,  with  36  illust.    Cloth  $2.00.  ' 

It  is  probably  the  best  manual  of  an  elementary        .....  '  • 

nature  extant  insomuch  as  its  methods  are  the 
best.'*  It  teaches  by  examples,  commencing  with 
single  determinations,  followed  by  separations. 


and  then  advancing  to  the  analysis  of  minerals  and 
such  products  as  are  met  with  in  applied  chemis- 
try. It  IS  an  indispensable  book  for  students  in 
Chemistry.— £os<ori  Journal  of  Chemistry,  Oct.  1878 


GREENE,  WILLIAM  H.,  M.  D., 

Demonstrator  of  Chemistry  in  the  Medical  Department  of  the  University  of  Pennsylvania 
A  Manual  of  Medical  Chemistry.  For  the  use  of  Students.   Based  upon  Bow- 
man's Medical  Chemistry.  In  one  12mo.  volume  of  310  pages,  with  74  illus.  Cloth  $1  75 
It  is  a  concise  manual  of  three  hundred  pages,    the  recognition  of  compounds  due  to  patholoeical 


giving  an  excellent  summary  of  the  best  methods 
of  analyzing  the  liquids  and  solids  of  the  body,  both 
for  the  estimation  of  their  normal  constituents  and 


conditions.  The  detection  of  poisons  is  trelwl 
vyith  sufficient  fulness  for  the  purpose  of  thesHi 
dentor  practitioner.— Boston  Jl.  of  Chem.  June  '80 


Lea  Brothers  &  Co.'s  Publications — Pharm.,  Mat.  Med.,  Therap.  11 


BMUWTOJ^,  T.  LATJJDBU,  M.D.,  D.Sc,  F.R.S.,  F.B,C.JP., 

Lecturer  on  Materia  Medica  and  Therapeutics  at  St.  Bartholomew's  Hospital,  London,  etc. 

A  Text-book  of  Pharmacology,  Therapeutics  and  Materia  Medica; 

Including  tlie  Pharmacy,  the  Physiological  Action  and  the  Therapeutical  Uses  of  Drugs. 
In  one  handsome  octavo  volume  of  about  1000  pages,  with  188  illustrations.  Cloth,  $5.50 : 
leather,_  $6.50.    In  press. 

It  is  with  peculiar  pleasure  that  the  early  appearance  of  this  long  expected  work  is 
announced  by  the  publishers.  Written  by  the  foremost  authority  on  its  subject  in  Eng- 
land, it  forms  a  compendious  treatise  on  materia  medica,  pharmacology,  pharmacy,  and 
the  practical  use  of  medicines  in  the  treatment  of  disease.  Space  has  been  devoted  to  the 
fundamental  sciences  of  chemistry,  physiology  and  pathology,  wherever  it  seemed  necessary 
to  elucidate  the  proper  subject-matter  of  the  book.  A  general  index,  an  index  of  diseases 
and  remedies,  and  an  index  of  bibliography  close  a  volume  which  will  undoubtedly  be  of 
the  highest  value  to  the  student,  practitioner  and  pharmacist. 


It  is  a  scientific  treatise  worthy  to  be  ranked  with 
the  highest  productions  in  physiology,  either  in 
our  own  or  any  other  language.  Everything  is 
practical,  the  dry,  hard  facts  of  pliysiology  being 
pressed  into  service  and  applied  to  the  treatment 
of  the  commonest  complaints.  The  information 
is  so  systematically  arranged  that  it  is  available 
for  immediate  use.    The  index  is  so  carefully 


compiled  that  a  reference  to  any  special  point  is 
at  once  obtainable.  Dr.  Brunton  is  never  satisfied 
with  vague  generalities,  but  gives  clear  and  pre- 
cise directions  for  prescribing  the  various  drugs 
and  preparations.  We  congratulate  students  on 
being  at  last  placed  in  possession  of  a  scientific 
treatise  of  enormous  practical  importance. — The 
Lancet,  June  27,  1885. 


PABJRISJS,  BDWAItn, 

Late  Professor  of  the  Theory  and  Practice  of  Pharmacy  in  the  Philadelphia  College  of  Pharmacy. 
A  Treatise  on  Pharmacy :  designed  as  a  Text-book  for  the  Student,  and  as  a 
Guide  for  the  Physician  and  Pharmaceutist.    With  many  Formulae  and  Prescriptions. 
Fifth  edition,  thoroughly  revised,  by  Thomas  S.  Wiegand,  Ph.  G.    In  one  handsome 
octavo  volume  of  1093  pages,  with  256  illustrations.    Cloth,  $5  ;  leather,  $6. 


No  thoroughgoing  pharmacist  will  fail  to  possess 
himself  of  so  useful  a  guide  to  practice,  and  no 
physician  who  properly  estimates  the  value  of  an 
accurate  knowledge  of  the  remedial  agents  em- 
ployed by  him  in  daily  practice,  so  far  as  their 
miscibility,  compatibility  and  most  effective  meth- 
ods of  combinaiion  are  concerned,  can  afford  to 


Each  page  bears  evidence  of  the  care  bestowed 
upon  it,  and  conveys  valuable  information  from 
the  rich  store  of  the  editor's  experience.  In  fact, 
all  that  relates  to  practical  pharmacy — apparatus, 
processes  and  dispensing — has  been  arranged  ana 
described  with  clearness  in  its  various  aspects,  so 
as  to  afford  aid  and  advice  alike  to  the  student  and 


leave  this  %vork  out  of  the  list  of  their  works  of  i  to  the  practical  pharmacist.   The  work  is  judi- 
reference.    The  country  practitioner,  who  must  ciously  illustrated  with  good  woodcuts — American 
always  be  in  a  measure  his  own  pharmacist,  will  I  Journal  of  Pharmacy,  January,  1884. 
find  it  indispensable.— Zouwi'iiZe  Medical  News,  1     There  is  nothing  to  equal  Parrish's  Pharmacy 
March  29, 1884.  in  this  or  any  other  language.— I/0)idon  Pharma- 

This  well-known  work  presents  itself  now  based  I  eeutical  Journal. 
upon  the  recently  revised  new  Pharmacopoeia.  | 

HEJRMAim,  Z>r.  ZV, 

Professor  of  Physiology  in  the  University  of  Zurich. 

Experimental  Pharmacology.  A  Handbook  of  Methods  for  Determining  the 
Physiological  Actions  of  Drugs.  Translated,  with  the  Author's  permission,  and_  with 
extensive  additions,  by  Robert  Meade  Smith,  M.  D.,  Demonstrator  of  Physiology  m  the 
University  of  Pennsylvania.  In  one  handsome  12mo.  volume  of  199  pages,  with  32 
illustrations.    Cloth,  $1.50.  

MAISCH,  JOSl^M.,  Phar,  D., 

Professor  of  Materia  Medica  and  Botany  in  the  Philadelphia  College  of  Pharmacy. 

'  A  Manual  of  Organic  Materia  Medica;  Being  a  Guide  to  Materia  Medica  of 
the  Veo-etable  and  Animal  Kingdoms.  For  the  use  of  Students,  Druggists,  Pharmacists 
and  Physicians.  New  (second)  edition.  In  one  handsome  royal  12mo.  volume  of  550 
naee'^  with  242  illustrations.    Cloth,  $3.00.    Just  ready. 

^  *  ■      ■       •  »   '^i  '   excellent,  being  very  true  to  nature,  and  are  alone 

worth  the  price  of  the  book  to  the  student.  To  the 
practical  physician  and  pharmacist  it  is  a  valuable 
work  for  handy  reference  and  for  keeping  fresh 
in  the  memory  the  knowledge  of  materia  medica 
and  botany  already  acquired.  We  can  and  do 
heartily  recommend  it. — Medical  and  Surgical  Re- 
porter, Feb.  14, 1885. 


This  work  contains  the  substance,— the  J5mcttca2 
"kernel  of  the  nut"  picked  out,  so  that  the  stu- 
dent has  no  superfluous  labor.  He  can  confidently 
accept  what  this  work  places  before  him,  without 
anv  fear  that  the  gist  of  the  matter  is  not  in  it 
Another  merit  is  tKat  the  drugs  are  placed  before 
him  in  such  a  manner  as  to  simpli^  very  much 
the  study  of  them,  enabling  the  mind  to  grasp 
them  more  readily    The  ilfustrations  are  most 


inem  iiioic  icauiij'.    ^...^  —   

KT^TTr'TP    T  MITCHELL f  M.  !>.,  F.  jB.  C.  P., 

PhvSdtn  and  Lecturer  on  Materia  Medica  and  Therapeutics  at  Charing  Cross  Hospital,  London. 
..«■  /    •     -KiT^Aina  QTiH  ThprRtieuticS.    An  Introduction  to  Kationai  Ireat- 
menf  ^^"Itltl^olTfi  555  pages.    Lunp  clolh,  S1.50.  reoAy. 

See  Students'  Series  of  Manuals,  page3.  

riTtTVFTTII  nOBEBT  EGLESFIELD,  M.  D. 

A  TTriiversal  Formulary,  containing  the  Methods  of  Preparing  and  Admims- 
terin^Offidnll  and  oS^ei TlSfcine's.  The  whole  adapted  to  Physicians  and  Pharmaceut- 
Lts  Third  edition,  thoroughly  revised,  with  numerous  additions,  by  John  M  Maisoh, 
Phar  D.,  Professor  of  Materil  Medica  and  Botany  in  the  Philadelphia  College  of  Pbarmacy. 
In  one  octavo  volume  of  775  pages,  with  38  illustrations.    Cloth,  $4.o0 ;  leather,  $5.50. 
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STIZZJS,  A.,  M.  !>.,  XX.  X>.,  <&  MAISCH,  J,  M,,  Phm\  2>., 

Professor  Emeritus  of  the  Theory  and  Prac-  Prof,  of  Mat.  Med.  and  Botany  in  Phila. 

tice  of  Medicine  and  of  Clinical  Medicine  College  of  Pharmacy,  Sec'' y  to  the  Ameri- 

in  the  University  of  Pennsylvania.  can  Pharmaceutical  Association. 

The  National  Dispensatory:  Containing  the  Natural  History,  Chemistry,  Phar- 
macy, Actions  and  Uses  of  Medicines,  including  those  recognized  in  the  Pharmacopoeias  of 
the  United  States,  Great  Britain  and  Germany,  with  numerous  references  to  tlie  French 
Codex.  Third  edition,  thoroughly  revised  and  greatly  enlarged.^  In  one  magnificent 
imperial  octavo  volume  of  1767  pages,  with  311  fine  engravings.  Cloth,  $7.25; 
leather,  $8.00 ;  half  Eussia,  open  back,  $9.00.  With  Denison's  "  Eeady  Keference  Index  " 
$1.00  in  addition  to  price  in  any  of  above  styles  of  binding.    Just  ready. 

In  the  present  revision  the  authors  have  labored  incessantly  with  the  view  of  making 
the  third  edition  of  The  National  Dispensatory  an  even  more  complete  represen- 
tative of  the  pharmaceutical  and  therapeutic  science  of  1884  than  its  first  edition  was  of 
that  of  1879.  For  this,  ample  material  has  been  afforded  not  only  by  the  new  United 
States  Pharmacopoeia,  but  by  those  of  Germany  and  France,  Mdiich  have  recently  appeared 
and  have  been  incorporated  in  the  Dispensatory,  together  with  a  large  number  of  new  non- 
ofiicinal  remedies.  It  is  thus  rendered  the  representative  of  the  most  advanced  state  of 
American,  English,  French  and  German  pharmacology  and  therapeutics.  The  vast  amount 
of  new  and  important  material  thus  introduced  may  be  gathered  from  the  fact  that  the 
additions  to  this  edition  amount  in  themselves  to  the  matter  of  an  ordinary  full- sized  octavo 
volume,  rendering  the  work  larger  by  twenty-five  per  cent,  than  the  last  edition.  The 
Therapeutic  Index  (a  feature  peculiar  to  this  work),  so  suggestive  and  convenient  to  the 
practitioner,  contains  1600  more  references  than  the  last  edition — the  General  Index 
3700  more,  making  the  total  number  of  references  22,390,  while  the  list  of  illustration* 
has  been  increased  by  80.  Every  effort  has  been  made  to  prevent  undue  enlargement  of 
the  volume  by  having  in  it  nothing  that  could  be  regarded  as  superfluous,  yet  care  has 
been  taken  that  nothing  should  be  omitted  which  a  pharmacist  or  physician  could  expect 
to  find  in  it. 

The  appearance  of  the  work  has  been  delayed  by  nearly  a  year  in  consequence  of  the 
determination  of  the  authors  that  it  should  attain  as  near  an  approach  to  absolute  ac- 
curacy as  is  humanly  possible.  With  this  view  an  elaborate  and  laborious  series  of 
examinations  and  tests  have  been  made  to  verify  or  correct  the  statements  of  the  Pharma- 
copoeia, and  very  numerous  corrections  have  been  found  necessary.  It  has  thus  been  ren- 
dered indispensable  to  all  who  consult  the  Pharmacopoeia. 

The  work  is  therefore  presented  in  the  full  expectation  that  it  will  maintain  the 
position  universally  accorded  to  it  as  the  standard  authority  in  all  matters  pertaining  to 
its  subject,  as  registering  the  furthest  advance  of  the  science  of  the  day,  and  as  embody- 
ing in  a  shape  for  convenient  reference  the  recorded  results  of  human  experience  in  the 
laboratory,  in  the  dispensing  room,  and  at  the  bed-side. 

Comprehensive  in  scope,  vast  in  design  and  I  up  to  date.  The  work  has  been  very  well  done,  a 
splendid  in  execution,  The  National  Dispensatory  large  number  of  extra-pharmacopoeial  remedies 
may  be  justly  regarded  as  the  most  important  work   having  been  added  to  those  mentioned  in  previous 

T  kt.j:...,  tit   -  -    editlOMS. — London  Lancct,  Nov.  22, 1884:. 

Its  completeness  as  to  subjects,  the  comprehen- 
siveness of  its  descriptive  language,  the  thorough- 
ness of  the  treatment  of  the  topics,  its  brevity  not 
sacrificing  the  desirable  features  of  information 
for  which  such  a  work  is  needed,  make  this  vol- 
ume a  marvel  of  exceUence.— Pharmaceutical  Re- 
cord, Aug.  15, 1884. 


of  its  kind  extant. — Louisville  Medical  News,  Dec 
6,  1884. 

We  have  much  pleasure  in  recording  the  appear- 
ance of  a  third  edition  of  this  excellent  work  of 
reference.  It  is  an  admirable  abstract  of  all  that 
relates  to  chemistry,  pharmacy,  materia  medica, 
pharmacology  and  therapeutics.  It  may  be  re- 
garded as  embodying  the  Pharmacopoeias  of  the 
civilized  nations  of  the  world,  all  being  brought 


FABQVHAMSOJS^,  ROBERT,  M,  D., 

Lecturer  on  Materia  Medica  at  St.  Mary's  Hospital  Medical  School. 

A  Guide  to  Therapeutics  and  Materia  Medica.  Third  American  edition, 
specially  revised  by  the  Author.  Enlarged  and  adapted  to  the  U.  S.  Pharmacopoeia  by 
Frank  Woodbury,  M.  D.    In  one  handsome  12mo.  volume  of  524  pages.    Cloth,  $2.25.  ^ 

Dr.  Farquharson's  Therapeutics  is  constructed  umned  pages— one  side  containing  the  recognized 
upon  a  plan  which  brings  before  the  reader  all  the  :  physiological  action  of  the  medicine,  and  tlie  other 
essential  points  with  reference  to  the  properties  of  |  the  disease  in  which  observers  (who  are  nearly  al- 
drugs.  It  impresses  these  upon  him  in  such  a  way  ways  mentioned)  have  obtained  from  it  good  re- 
as  to  enable  him  to  take  a  clear  view  of  the  actions  ,  suits — make  a  very  good  arrangement  Tne  earlv 
of  medicines  and  the  disordered  conditions  in  i  chapter  containing  rules  for  prescribinf?  is  excel 
which  they  must  prove  useful.    The  double-col-  |  Wnt.— Canada  Med.  and  Surg.  Journal,  Dec.'l882. 

STILLBf  ALFRED,  M.  D^TXX.  I>~ 

Professor  of  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 

Therapeutics  and  Materia  Medica.  A  Systematic  Treatise  on  the  Action  and 
Uses  of  Medicinal  Agents,  including  their  Description  and  History.  Fourth  edition 
revised  and  enlarged.  In  two  large  and  handsome  octavo  volumes,  containing  1936  paees' 
Cloth,  $10.00;  leather,  $12.00;  very  handsome  halt  Russia,  raised  bands,  $13.00. 

We  can  hardly  adrnit  that  it  has  a  rival  in  the  j  in  pharmacodynamics,  but  as  by  far  the  most  corn- 
multitude  of  its  citations  and  the  fulness  of  its    plete  treatise  upon  the  clinical  and  practical  sid« 
research  into  clinical  histories,  and  we  must  assign  '  of  the  question.— Boston  Medical  andSurqical  Jour- 
it  a  place  in  the  physician's  library;  not,  indeed,  I  nal,  Nov.  5, 1874. 
&B  fully  representing  the  present  state  of  knowledge  | 
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COATS,  JOSJEJPM,  M.  J>.,  F, 

Pathologist  to  the  Olasgow  Western  Infirmary. 

.  A  Treatise  on  Pathology,  In  one 
with  339  beautiful  illustratione.    Cloth,  $5.50 

The  work  before  us  treats  the  subject  of  Path- 
ology more  extensively  tlian  it  is  usually  treated 
in  similar  works.  Medical  students  as  well  as 
physicians,  who  desire  a  work  for  study  or  refer- 
ence, that  treats  the  subjects  in  the  various  de- 
partments in  a  very  thorough  manner,  but  without 
prolixity,  will  certainly  give  this  one  the  prefer- 
ence to  any  with  which  we  are  acquainted.  It  sets 
forth  the  most  recent  discoveries,  exhibits,  in  an 
interesting  manner,  the  changes  from  a  normal 


J^.  J*,  s., 

very  handsome  octavo  volume  of  829  pages, 
;  leather,  $6.50. 

condition  effected  in  structures  by  disease,  and 
points  out  the  characteristics  of  various  morbid 
agencies,  so  that  they  can  be  easily  recognized.  But, 
not  limited  to  morbid  anatomy, it  explains  fully  how 
the  functions  of  organs  are  disturbed  by  abnormal 
conditions.  There  is  nothing  belonging  to  its  de- 
partment of  medicine  that  is  not  as  fully  elucidated 
as  our  present  knowledge  will  admit.— Cincinnati 
Medical  News,  Oct.  1883. 


GREEN,  T.  SEWBT,  M.  2>., 

Lecturer  on  Pathologi/  and  Morbid  Anatomy  at  Charing-Cross  Hospital  Medical  School,  London. 
Pathology  and  Morbid  Anatomy.    Fifth  American  from  the  sixth  revised 
and  enlarged  English  edition.    In  one  very  handsome  octavo  volume  of  482  pages,  with 
150  tine  engravings.    Cloth,  $2.50. 

The  fact  that  this  well-known  treatise  has  so 
rapidly  reached  its  sixth  edition  is  a  strong  evi- 
dence of  its  popularity.  The  author  is  to  be  con- 
gratulated upon  the  thoroughness  with  which  he 
has  prepared  this  work.  It  is  thoroughly  abreast 
with  all  the  most  recent  advances  in  pathology. 


No  work  in  th«  English  language  Is  so  admirably 

adapted  to  the  wants  of  the  student  and  practi- 
tioner as  this,  and  we  would  recommend  it  most 
earnestly  to  every  one. — Nashville  Journal  of  Medi- 
cine  and  Surgery,  Nov.  1884. 


WOODHEAD,  G.  SIMS,  M.  2>.,  F,  M.  C.  F.  E., 

Demonstrator  of  Pathology  in  the  University  of  Edinburgh. 
Practical  Pathology.    A  Manual  for  Students  and  Practitioners.    In  one  beau- 
tiful octavo  volume  of  497  pages,  with  136  exquisitely  colored  illustrations.    Cloth,  $6.00. 

The  author  merits  all  praise  for  having  produced 
a  valuable  work. — Medical  Record,  May  31,  1884. 

It  is  manifestly  the  product  of  one  who  has  him- 
self travelled  over  the  whole  fieldand  who  is  skilled 


It  forms  a  real  guide  for  the  student  and  practi- 
tioner who  is  thoroughly  in  earnest  in  his  en- 
deavor to  see  for  himself  and  do  for  himself.  To 
the  laboratory  student  it  will  be  a  helpful  com- 
panion, and  all  those  who  may  wish  to  familiarize 
themselves  with  modern  methods  of  examining 
morbid  tissues  are  strongly  urged  to  provide 
themselves  with  this  manual.  The  numerous 
drawings  are  not  fancied  pictures,  or  merely 
schematic  diagrams,  but  they  represent  faithfully 
the  actual  images  seen  under  the  microscope. 


not  merely  in  the  art  of  histology,  but  in  the  obser- 
vation and  interpretation  of  morbid  changes.  The 
work  is  sure  to  command  a  wide  circulation.  It 
should  do  much  to  encourage  the  pursuit  of  path- 
ology, since  such  advantages  in  histological  study 
have  never  before  been  offered. —  The  Lancet,  Jan. 
5,  1884. 


SC SAFER,  EDWARD  A.,  F.  R.  S., 

Assistant  Professor  of  Physiology  in  University  College,  London. 

The  Essentials  of  Histology.  In  one  octavo  volume  of  246  pages,  with 
281  illustrations.    Cloth,  $2.25.  Shortly. 

CORNIL,  v.,         and        RAHTTIER,  Z., 

Prof,  in  the  Faculty  of  Med.  of  Paris.  Prof  in  the  College  of  Prance. 

A  Manual  of  Pathological  Histology.  Translated,  with  notes  and  additions, 
by  E.  O.  Shakespeare,  M.  D.,  Pathologist  and  Ophthahnic  Surgeon  _  to  Philadelphia 
Hospital,  and  bv  J.  Henry  C.  Simes,  M.  D.,  Demonstrator  of  Pathological  Histology  in 
the  University  of  Pennsylvania.  In  one  very  handsome  octavo  volume  of  800  pages,  witn 
360  illustrations.   Cloth,  $5.50  ;  leather,  $6.50 ;  half  Eussia,  raised  bands,  $7. 

^''^SE^r^'on  £{:raPA'nat.fnd  ^ys.  fnthe  Med.  School  of  St.  Bartholomew's  Hosp.,  London 
Elements  of  Histology.  In  one  pocket-size  12mo  volume  of  360  pages,  with  181 
illus.   Limp  cloth,  red  edges,  $1.50.    See  Students'  Series  of  Manuals,  page  6 


Although  an  elementary  work,  it  is  by  no  means 
superficial  or  incomplete,  for  the  author  pre.sents 
in  concise  language  nearly  all  the  fundamental  facts 
regarding  the  microscopic  structure  of  tissues. 


The  illustrations  are  numerous  and  excellent.  We 
commend  Dr.  Klein's  Elements  most  heartily  to 
the  student.— Medical  Record,  Dec.  1,  1883. 


FEFFER,  A.  J,,  M.  B.,  M.  S.,  F,  R.  C.  S., 

Surgeon  and  Lecturer  at  St.  Mary's  Hospital,  London. 
Surgical  Pathology.    In  one  pocket-size  12mo.  volume  of  511  pages,  with  81 
illustrations.  Limp  cloth,  rid  edges,  $2.00.    See  Students'  Series  of  Manuals,  page  3. 

It  is  not  pretentious,  but  it  will  serve  exceed- 
in^lv  well  as  a  book  of  reference.  It  embodies  a 
preat  deal  of  matter,  extending  over  the  whole 
fiolH  of  surgical  pathology.  Its  form  is  practical, 
Ha  ian!£ua''e  is  clcar,  and  the  information  set 
forth  is  well-arranged,  well-indexed  and  well- 


illustrated.  The  student  will  find  in  it  nothing 
that  is  unnecessary-  The  list  of  subiects  covers 
the  whole  range  of  surgery.  The  book  supplies  a 
very  manifest  want  and  should  meet  with  suc- 
cess —New  York  Medical  Journal,  May  31, 1884. 


o..TTAFFR'S  PRACTICAL  HISTOLOGY.   In  one   OGY.   Tran.slated  by  Joseph  Leidy  M  D    In  one 
SCHAFfct^^       ,12nio.  volume  of308  pages,  with  I  volume,  very  large   imperial   quarto   with  320 
handsome  roj"*'  r  «  .  poppgr.piate  figures,  plain  and  colored  and  des- 

^  r  e's  ATLAS  OF  PATHOLOGICAL  HISTOL-  |  criptive  letter-press.    Cloth,  84.00 
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FLINT,  AUSTIN,  M.  X>., 

Prof,  of  the  Principles  and  P  actice  of  Med.  and  of  Clin.  Med.  in  Bellevue  Hospital  Medical  College,  N.  Y. 

A  Treatise  on  the  Principles  and  Practice  of  Medicine.  Designed  for 
the  use  of  Students  and  Practitioners  of  Medicine.  With  an  Appendix  on  the  Researches 
of  Koch,  and  their  bearing  on  the  Etiology,  Pathology,  Diagnosis  and  Treatment  of 
Phthisis.  Fifth  edition,  revised  and  largely  rewritten  In  one  large  and  closely-printed 
octavo  volume  of  1160  pages.    Cloth,  $5.50 ;  leather,  $6.50 ;  half  Russia,  $7. 

Koch's  discovery  of  the  bacillus  of  tubercle  gives  promise  of  being  the  greatest 
boon  ever  conferred  by  science  on  humanity,  surpassing  even  vaccination  in  its  benefits  to 
mankind.  In  the  appendix  to  his  work,  Professor  Flint  deals  with  the  subject  from  a 
practical  standpoint,  discussing  its  bearings  on  the  etiology,  pathology,  diagnosis,  prog- 
nosis and  treatment  of  pulmonary  phthisis.  Thus  enlarged  and  completed,  this  standard 
work  will  be  more  than  ever  a  necessity  to  the  physician  who  duly  appreciates  the  re- 
sponsibility of  his  calling. 

This  work  is  so  widely  known  and  accepted  as 
the  best  American  text-book  of  the  practice  of 
medicine  that  it  would  seem  hardly  worth  while  to 
give  this,  the  fifth  edition,  anything  more  than  a 
passing  notice.  But  even  the  most  cursory  exami- 
nation shows  that  it  is,  practically,  much  more 
than  a  revised  edition;  it  is,  in  fact,  rather  anew 
work  throughout.  This  treatise  will  undoubtedly 
continue  to  hold  the  first  place  in  the  estimation 
of  American  physicians  and  .students.  No  one  of 
our  medical  writers  approaches  Professor  Flint  in 
clearness  of  diction,  breadth  of  view,  and,  what  we 
regard  of  transcendent  importance,  rational  esti- 
mate of  the  value  of  remeaial  agents.  It  is  thor- 
oughly practical,  therefore  pre-eminently  the  book 
for  American  readers.— .Si.  Louis  Clin.  Bee,  Mar.  '81. 


A  well-known  writer  and  lecturer  on  medicine 
recently  expressed  an  opinion,  in  the  highest  de- 
gree complimentary  of  the  admirable  treatise  of 
Dr.  Flint,  and  in  eulogizing  it,  he  described  it  ac- 
curately as  "readable  and  reliable."  No  text-book 
is  more  calculated  to  enchain  the  interest  of  the 
student,  and  none  better  classifies  the  multitudi- 
nous subjects  included  in  it.  It  has  already  so  far 
won  its  way  in  England,  that  no  inconsiderable 
number  of  men  use  it  alone  in  the  study  of  pure 
medicine;  and  we  can  say  of  it  that  it  is  in  every 
way  adapted  to  serve,  not  only  as  a  complete  guide, 
but  also  as  an  ample  instructor  in  the  science  and 
practice  of  medicine.  The  style  of  Dr.  Flint  is 
always  polished  and  engaging.  The  work  abounds 
in  perspicuous  explanation,  and  is  a  most  valuable 
text-book  of  medicine. — London  Medical  News. 


SABTSHOMNE,  SBNRY,  M.  !>.,  LL.  D., 

Lately  Professor  of  Hygiene  in  the  University  of  Pennsylvania. 

Essentials  of  the  Principles  and  Practice  of  Medicine.  A  Handbook 
for  Students  and  Practitioners.  Fifth  edition,  thoroughly  revised  and  rewritten.  In  one 
royal  12mo.  volume  of  669  pages,  with  144  illustrations.    Cloth,  $2.75;  half  bound,  $3.00. 


Within  the  compass  of  600  pages  it  treats  of  the 
history  of  medicine,  general  pathology,  general 
symptomatology,  and  physical  diagnosis  (including 
laryngoscope,  ophthalmoscope,  etc.),  general  ther- 
apeutics, nosology,  and  special  pathology  and  prac- 
tice. There  is  a  wonderful  amount  of  information 
contained  in  this  work,  and  it  is  one  of  the  best 
of  its  kind  that  we  have  seen. — Glasgow  Medical 
Journal,  Nov.  1882. 

An  indispensable  book.  No  work  ever  exhibited 
a  better  average  of  actual  practical  treatment  than 


this  one;  and  probably  not  one  writer  in  our  day 
had  a  better  opportunity  than  Dr.  Hartshorne  for 
condensing  all  the  views  of  eminent  practitioners 
into  a  12mo.  The  numerous  illustrations  will  be 
very  useful  to  students  especially.  These  essen- 
tials, as  the  name  suggests,  are  not  intended  to 
supersede  the  text-books  of  Flint  and  Bartholow, 
but  they  are  the  most  valuable  in  affording  the 
means  to  see  at  a  glance  the  whole  literature  of  any 
disease,  and  the  most  valuable  treatment.— CAtcapo 
Medical  Journal  ayid  Examiner,  April,  1882. 


BBISTOWB,  JOHN  STUM,  M.  2).,  F.  It,  C.  F., 

Physician  and  Joint  Lecturer  on  Medicine  at  St.  Thomas'  Hospital. 
A  Treatise  on  the  Practice  of  Medicine.    Second  American  edition,  revised 
by  the  Author.  Edited,  with  additions,  by  James  H.  Hutchinson,  M.D.,  physician  to  the 
Pennsylvania  Hospital.    In  one  handsome  octavo  volume  of  1085  pages,  with  illustrations. 
Cloth,  $5.00 ;  leather,  $6.00 ;  very  handsome  half  Russia,  raised  bands,  $6.50. 

The  reader  will  find  every  conceivable  subject    are  appropriate  and  practical,  and  greatly  add  to 
connected  with  the  practice  of  medicine  ably  pre-    its  usefulness  to  American  readers  —^win^o  Med- 
sented,  in  a  style  at  once  clear,  interesting  and    ical  and  Surgical  Journal,  March  1880 
concise.   The  additions  made  by  Dr.  Hutchinson  ' 


WATSON,  SIB  TMOMAS,  M,  2)., 

Late  Physician  in  Ordinary  to  the  Queen. 

Lectures  on  the  Principles  and  Practice  of  Physic.  A  new  American 
from  the  fifth  English  edition.  Edited,  with  additions,  and  190  illustrations  by  Henry 
Hartshorne,  A.  M.,  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania 
In  two  large  octavo  volumes  of  1840  pages.    Cloth,  $9.00  ;  leather  $11  00 


LECTURES  ON  THE  STUDY  OF  FEVER.  By 
A.  Hudson,  M.  D.,  M.  R.  I.  A.  In  one  octavo 
volume  of  308  pages.   Cloth,  82.50. 

STOKES'  LECTURES  ON  FEVER.  Edited  by 
John  William  Moore,  M.  D.,  F.  K.  Q.  C.  P.  In 
one  octavo  volume  of  280  pages.   Cloth,  82.00. 


A  TREATISE  ON  FEVER.  By  Robert  D.  Lyons, 
K.  C.  C.   In  one  8vo.  vol.  of  354  pp.  Cloth,  $2.25. 

LA  ROCHE  ON  YELLOW  FEVER,  considered  in 
Its  Historical,  Pathological,  Etiological  and 
Iherapeutical  Relations.  In  two  large  and  hand- 
some octavo  volumes  of  1468  pp.   Cloth  87  oo 


A  CENTURY  OF  AREERICAN  MEDICINE,  1776-1876.  By  Drs  E  H  Ci*p.r.  w  t 
BiGELow,  S.  D.  Gboss,  T.  G.  Thomas,  and  J.  S.  Billings.   In  one  12mo.  volume  of  370  pages.   Cloth',  $2.26'. 
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A  System  of  Practical  Medicine. 

BY  AMERICAN  AUTHOBS. 

Edited  by  WILLIAM  PEPPER,  M.  D.,  LL.  D., 

PROVOST  AND  PROFESSOR  OF  THE  THEORY  AND  PRACTICE  OF  MEDICINE  AND  OF 
ClilNICAL  MEDICINE  IN  THE  UNIVERSITY  OF  PENNSYLVANIA, 

Assisted  by  Louis  Starr,  M.  D.,  Clinical  Professor  of  the  Diseases  of  Children  in  the 
Hospital  of  the  University  of  Pennsylvania. 

In  five  imperial  octavo  volumes,  containing  about  1100  pages  each,  with  illustrations.    Brice  per 
volume,  cloth,  $5 ;   leather,  $6  ;   half  Russia,  raised  bands  and  open  back,  $7.    Volume  I. 
(General  Pathology,  Sanitary  Science  and  General  Diseases)  contains  1094  pages, 
with  24  illustratiom  and  is  just  ready.     Volume  II.  (General  Diseases  [con- 
tinued] and  Diseases  of  the  Digestive  System)  contains  1312  pages, 
with  27  illustrations,  and  is  just  ready.    Volwne  III.  (Diseases  of 
the  Respiratory,  Circulatory  and  Haematopoietic  Systems) 
containing  about  1050  pages,  will  be  ready  October  1st, 
and  the  subsequent  volumes  at  intervals  of  four 
months  thereafter. 

The  publishers  feel  pardonable  pride  in  announcing  this  magnificent  work.  For 
three  years  it  has  been  in  active  preparation,  and  it  is  now  in  a  sufficient  state  of  forward- 
ness to  justify  them  in  calling  the  attention  of  the  profession  to  it  as  the  work  in  which 
for  the  first  time  American  medicine  is  thoroughly  represented  by  its  worthiest 
teachers,  and  presented  in  the  full  development  of  the  practical  utility  which  is  its 
preeminent  characteristic.  The  most  able  men — from  the  East  and  the  West,  from  the 
North  and  the  South,  from  all  the  prominent  centres  of  education,  and  from  all  the 
hospitals  which  afford  special  opportunities  of  study  and  practice — have  united  in 
generous  rivalry  to  bring  together  this  vast  aggregate  of  specialized  experience. 

The  distinguished  editor  has  so  apportioned  the  work  that  each  author  has  had 
assigned  to  him  the  subject  which  he  is  peculiarly  fitted  to  discuss,  and  in  which  his  views 
will  be  accepted  as  the  latest  expression  of  scientific  and  practical  knowledge.  The 
practitioner  will  therefore  find  these  volumes  a  complete,  authoritative  and  unfailing  work 
of  reference,  to  which  he  may  at  all  times  turn  with  full  certainty  of  finding  what  he  needs 
in  its  most  recent  aspect,  whether  he  seeks  information  on  the  general  principles  of  medi- 
cine, or  minute  guidance  in  the  treatment  of  special  disease.  So  wide  is  the  scope  of  the 
work  that,  with  the  exception  of  midwifery  and  matters  strictly  surgical,  it  embraces  the 
whole  domain  of  medicine,  including  the  departments  for  which  the  physician  is  accustomed 
to  rely  on  special  treatises,  such  as  diseases  of  women  and  children,  of  the  genito-urinary 
organs,  of  the  skin,  of  the  nerves,  hygiene  and  sanitary  science,  and  medical  ophthalmology 
and  otology.  Moreover,  authors  have  inserted  the  formulas  which  they  have  found  most 
efficient  fn  the  treatment  of  the  various  affections.  It  may  thus  be  truly  regarded  as  a 
Complete  Library  of  Practical  Medicine,  and  the  general  practitioner  possessing  it 
may  feel  secure  that  he  will  require  little  else  in  the  daily  round  of  professional  duties. 

In  spite  of  every  effort  to  condense  the  vast  amount  of  practical  information  fur- 
nished, it  has  been  impossible  to  present  it  in  less  than  5  large  octavo  volumes,  containing 
about  5500  beautifully  printed  pages,  and  embodying  the  matter  of  about  15  ordinary 
octavos.    Illustrations  are  introduced  wherever  they  serve  to  elucidate  the  text. 

As  material  for  the  work  is  substantially  complete  in  the  hands  of  the  editor,  the  pro- 
fession may  confidentlv  await  the  appearance  of  the  remaining  volumes  upon  the  dates 
above  specified.  A  de'tailed  prospectus  of  the  work  will  be  sent  to  any  address  on  appli- 
cation to  the  publishers. 

It  is  a  large  undertaking,  but  quite  justifiable  in 
the  case  of  a  progressive  nation  like  the  United 
States.  At  any  rate,  if  we  may  judge  of  future 
volumes  from  the  first,  it  will  be  justified  by  the 
result.  We  have  nothing  but  praise  to  bestow 
upon  the  work.  The  articles  are  the  work  of 
writers,  many  of  whom  are  already  recognized  m 


this  country  as  authorities  on  the  particular  topics 
on  which  they  deal,  whilst  the  others  show  by  the 
way  they  have  handled  their  subjects  that  they 
are  fully  equal  to  the  task  they  had  undertaken. 
*  *  *  A  work  which  we  cannot  doubt  will  maka 
a  lasting  reputation  for  itself. — London  Medical 
Times  and  Gazette,  May  9, 1886. 


BBYNOLJyS,  J,  RUSSELL,  M.  JD,, 

Professor  of  the  Principles  and  Practice  of  Medicine  in  University  College,  London. 
A  System  of  Medicine.  With  notes  and  additions  by  Henry  Hartshorne, 
A  M  M.  D.,  late  Professor  of  Hygiene  in  the  University  of  Pennsylvania.  In  three  large 
«nd  handsome  octavo  volumes,  containing  3056  double-columned  pages,  with  317  illustra- 
tWis  Price  per  volume,  cloth,  $5.00 ;  sheep,  $6.00 ;  very  handsome  half  Eussia,  raised  bands, 
le  50    Per  set,  cloth,  $15 ;  leather,  $18 ;  half  Russia,  $19.50.   Sold  only  by  subscription. 
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STILLE,  ALFBEJD,  M.       LL.  D., 

Professor  Emeritus  of  the  Theory  and  Practice  of  Med.  and  of  Clinical  Med.  in  the  Univ.  of  Penna. 
Choiera:  Its  Origin,  History,  Causation,  Symptoms,  Lesions,  Prevention  and  Treat- 
ment. In  one  handsome  12mo.  volume  of  163  pages,  with  a  chart.  Cloth,  $1.2o.  Jmt  ready. 

The  threatened  importation  of  cholera  into  the  country  renders  peculiarly  timely 
this  work  of  an  authority  upon  the  subject  so  eminent  as  Professor  Still6.  The  history 
of  previous  epidemics,  their  modes  of  propagation,  the  vast  recent  additions  to  our 
knowledge  of  the  causation,  prevention  and  treatment  of  the  disease,  allhave  been  handled 
so  skilfully  as  to  present  with  brevity  the  information  which  every  practitioner  should 
possess  in  advance  of  a  visitation. 


This  timely  little  work  is  full  of  the  learning 
and  good  judgment  which  marks  all  that  comes 
from  the  pen  of  its  distinguished  author.  What 
he  has  to  say  on  treatment  is  characterized  by 
his'usual  caution  and  his  well-known  preference 


for  a  rational  system.  Altogether,  the  monograph 
is  one  that  will  have  an  excellent  influence  on  the 
professional  mind.— Medical  and  Surgical  Reporter, 
August  1,  1885.  q. 


FLINT,  AUSTIN,  M.  1>. 

Clinical  Medicine.  A  Svstematic  Treatise  on  the  Diagnosis  and  Treatment  of 
Diseases.  Designed  for  Students  and  Practitioners  of  Medicine.  In  one  large  and  hand- 
some octavo  volume  of  799  pages.    Cloth,  $4.50 ;  leather,  $5.50 ;  half  Eussia,  $6.00. 

It  is  here  that  the  skill  and  learning  of  the  great  i  sistently  with  brevity  and  clearness,  the  different 
clinician  are  displayed.  He  has  given  us  a  store-  <  subjects  and  their  several  parts  receiving  tne 
1  f  i,„,^,„iq.^o-o  ^.-.rnoiio.iffrir  f ho  atn- I  attention  which,  relatively  to  their  importance, 


yjlLHl\.,ia,ii    Oityj   \jLi~^  ^iicKj  a*       ....^^  o    '   —  

house  of  medical  knowledge,  excellent  for  thestu 
dent,  convenient  for  the  practitioner,  the  result  of 
a  long  life  of  the  most  faithful  clinical  work,  col- 
lected by  an  energy  as  vigilant  and  systematic  as 
untiring,  and  weighed  by  a  judgment  no  less  clear 
than  his  observation  is  close.— ^rcWues  of  Medicine, 
Dec.  1879. 

To  give  an  adequate  and  useful  conspectus  of  the 


attention  which,  relatively  to  their  importance, 
medical  opinion  claims  for  them,  is  still  more  diffi- 
cult. This  task,  we  feel  bound  to  say,  has  been 
executed  with  more  than  partial  success  by  Dr. 
Flint,  who.se  name  is  already  familiar  to  students 
of  advanced  medicine  in  this  country  as  that  of 
the  author  of  two  works  of  great  merit  on  special 
subjects,  and  of  numerous  papers  exhibiting  much 
originality  and  extensive  research.— 7  he  Dublin 


extensive  fieldof  modern  clinical  medicine  is  a  task  originality  and  e: 
of  no  ordinary  difficulty;  but  to  accomplish  this  con-  \  Journal,  JJec.  1879. 

By  the  Same  Author. 
Essays  on  Conservative  Medicine  and  Kindred  Topics.  In  one  very  hand- 
some royal  12mo.  volume  of  210  pages.    Cloth,  $1.38. 

BBOABBFNT,  W.  S.,  M,  !>.,  F.  B.  a  F,, 

Physician  to  and  Lecturer  on  Medicine  at  St.  Mary's  Hospital. 
The  Pulse.    In  one  12mo.  volume.    See  Series  of  Clinical  Manuals,  page  3. 

SCSBFIBFB,  DB.  JOSFFH. 

A  Manual  of  Treatment  by  Massage  and  Methodical  Muscle  Ex- 
ercise. Translated  by  Walter  Mendelson,  M.  D.,  of  New  York.  In  one  handsome 
octavo  volume  of  about  300  pages,  with  about  125  fine  engravings.  Preparing. 

FINLAYSON,  JA3IFS,  M.  2>.,  Editor, 

Physician  and  Lecturer  on  Clinical  Medicine  in  the  Olasgow  Western  Infirmary,  etc. 
Clinical  Diagnosis.  A  Handbook  for  Students  and  Practitioners  of  Medicine. 
With  Chapters  by  Prof.  Gairdner  on  the  Physiognomy  of  Disease ;  Prof.  Stephens  on 
Diseases  of  the  Female  Organs ;  Dr.  Robertson  on  Insanity ;  Dr.  Gemmell  on  Physical 
Diagnosis ;  Dr.  Coats  on  Laryngoscopy  and  Post-Mortem  Examinations,  and  by  the  Editor 
on  Case-taking,  Family  History  and  Symptoms  of  Disorder  in  the  Various  Systems.  In 
one  handsome  12mo.  volume  of  546  pages,  with  8*  illustrations.    Cloth,  $2.63. 

FENWICK,  SAMUEZ,  M.  !>., 

Assistant  Physician  to  the  London  Ho^pvtal. 

The  Student's  Guide  to  Medical  Diagnosis.  From  the  third  revised  and 
enlarged  English  edition.  In  o«e  very  handsome  royal  12mo.  volume  of  328  pages,  with 
87  illustrations  on  wood.    Cloth,  $2.25. 

TAJSNEB,  THOMAS  SAWKES,  M,  D. 

A  Manual  of  Clinical  Medicine  and  Physical  Diagnosis.  Third  American 
from  the  second  London  edition.  Revised  and  enlarged  by  THiBURY  Fox,  M.  D. 
In  one  small  12mo.  volume  of  362  pages,  with  illustrations.    Cloth,  $1.50. 

FOTSEBGILL,  «7.  M.,  M.  D.,  Edin,,  M,  B.  C.  F,,  Land,, 

Physician  to  the  City  of  London  Hospital  for  Diseases  of  the  Chest. 

The  Practitioner's  Handbook  of  Treatment ;  Or,  The  Principles  of  Thera- 
peutics. New  edition.    In  one  octavo  volume.  Preparing. 


STURGES'  INTRODUCTION  TO  THE  STUDY 
OF  CLINICAL  MEDICINE.  Being  a  Guide  to 
the  Investigation  of  Disease.  In  one  handsome 
12mo.  volume  of  127  pages.   Cloth,  $1.25. 


DAVIS'  CLINICAL  LECTURES  ON  VARIOUS 
IMPORTANT  DISEASES.  By  N.  S.  Davis 
M.  D.  Edited  by  Frank  H.  Davis,  M.  D.  Second 
edition.   12mo.  287  pages.    Cloth,  $1.76. 
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mCSAMJDSOW,  B.  W.,  31.  A.,  31,1).,  LL.  !>.,  F.It.S.,  F.S.A. 

Fellow  of  the  Royal  College  of  Physicians,  London. 

Preventive  Medicine.  In  one  octavo  volume  of  729  pages.  Cloth,  $4;  leather, 
*o  ;  very  handsome  half  Eussia,  raised  bands,  $5.50. 

Dr.  Richardson  has  succeeded  in  producing  a 
work  which  is  elevated  in  conception,  comprehen- 
sive in  scope,  scientific  in  character,  systematic  in 


arrangement,  and  which  ia  written  in  a  clear,  con- 
cise and  pleasant  manner.  He  evinces  the  happy 
faculty  of  extracting  the  pith  of  what  is  known  on 
the  subject,  and  of  presenting  it  in  a  most  simple, 
intelligent  and  practical  form.  There  is  perhaps 
no  similar  work  written  for  the  general  public 
that  contains  such  acomplete,i-eliaDle  and  instruc- 
tive collection  of  data  upon  the  diseases  common 
to  the  race,  their  origins,  causes,  and  the  measures 
for  their  prevention.  The  descriptions  of  diseases 
are  clear,  chaste  and  scholarly ;  the  discussion  of 


the  question  of  disease  is  comprehensive,  masterly 
and  fully  abreast  with  the  latest  and  best  knowl- 
edge on  the  subject,  and  the  preventive  measures 
advised  are  accurate,  exjslicit  and  reliable.— T/ie 
American  Journal  of  the  Medical  Sciences,  April,  1884. 

This  is  a  book  that  will  surely  find  a  place  on  the 
table  of  every  progressive  physician.  To  the 
medical  profession,  whose  duty  is  quite  as  much  to 
prevent  as  to  cure  disease,  the  book  will  be  a  boon. 
—Boston  Medical  and  Surgical  Journal,  Mar.  G,  1884. 

The  treatise  contains  a  Vast  amount  of  solid,  valu- 
able hygienic  information.— ikfetiicaZ  and  Surgical 
Seporter,  Feb.  23,  1884. 


In  one  very  handsome  octavo  volume  of  292 


bahtmolow,  mobebts,  a.  31.,  31.  n.,  ll.  d., 

Prof,  of  Materia  Medica  and  General  Therapeutics  in  the  Jefferson  Med.  Coll.  of  Phila.,  etc. 
Medical  Electricity.    A  Practical  Treatise  on  the  Applications  of  Electricity 

to  Medicine  and  Surgery.    Second  edition.    ^  ' — '          -  "  '   .-.rvr. 

pages,  with  109  illustrations.    Cloth,  $2.50. 

The  second  edition  of  this  work  following  so 
soon  upon  the  first  would  in  itself  appear  to  be  a 
sufficient  announcement;  nevertheless,  the  text 
has  been  so  considerably  revised  and  condensed, 
and  so  much  enlarged  by  the  addition  of  new  mat- 
ter, that  we  cannot  Tail  to  recognize  a  vast  improve- 
ment upon  the  former  work.  The  author  has  pre- 
pared his  work  for  students  and  practitioners — for 
those  who  have  never  acquainted  themselves  with 
the  subject,  or,  having  done  so,  find  that  after  a 
time  their  knowledge  needs  refreshing.  We  think 
he  has  accomplished  this  object.  The  book  is  not 
too  voluminous,  but  is  thoroughly  practical,  sim- 
ple, complete  and  comprehensible.    It  is,  more 


A  most  excellent  work,  addressed  by  a  practi- 
tioner to  his  fellow-practitioners,  and  therefore 
thoroughly  practical.  The  work  now  before  us 
has  the  exceptional  merit  of  clearly  pointing  out 
where  the  benefits  to  be  derived  from  electricity 
must  come.  It  contains  all  and  everything  that 
the  practitioner  needs  in  order  to  understand  in- 
telligently the  nature  and  laws  of  the  agent  he  is 
making  use  of,  and  for  its  proper  application  in 
practice.  In  a  condensed,  practical  form,  it  pre- 
sents to  the  physician  all  that  he  would  wish  to 
remember  after  perusing  a  whole  library  on  medical 
electricity,  including  the  results  of  the  latest  in- 
vestigations.   It  is  the  book  for  the  practitioner. 


over,  replete  with  numerous  illustrations  of  instru-  1  and  the  necessity  for  a  second  edition  proves  that 
ments,  appliances,  etc. — Medical  Record,  November  j  it  has  been  appreciated  by  the  profession.— P/jj/si- 
15,  1882.  I  dan  and  Surgeon,  Dec.  1882. 


TSE  TJSAB-BOOK  OF  TBEAT3IENT. 

A  Comprehensive  and  Critical  Review  for  Practitioners  of  Medi- 
cine.   In  one  12mo.  volume  of  320  pages,  bound  in  limp  cloth,  with  red  edges,  $1.25. 

This  work  presents  to  the  practitioner  not  only  a  complete  classified  account  of  all 
the  more  important  advances  made  in  the  treatment  of  Disease  during  the  year  ending 
Sept.  30,  1884,  but  also  a  critical  estimate  of  the  same  by  a  competent  authority.  Each 
department  of  practice  has  been  fully  and  concisely  treated,  and  into  the  consideration  of 
each  subject  enter  such  allusions  to  recent  pathological  and  clinical  work  as  bear  directly 
upon  treatment.  As  the  medical  literature  of  all  countries  has  been  placed  under  contri- 
bution, the  references  given  throughout  the  work,  together  with  the  separate  indexes  of 
subjects  and  authors,  will  serve  as  a  guide  for  those  who  desire  to  investigate  any  thera- 
peutical topic  at  greater  length. 


In  a  few  moments  the  busy  practitioner  can  re- 
fresh his  mind  as  to  the  principal  advances  in 
treatment  for  a  year  past.  This  kind  of  work  is 
peculiarly  useful  at  the  present  time,  when  current 
literature  is  teeming  with  innumerable  so-called 
advances,  of  which  tiie  practitioner  has  not  time 
to  determine  the  value.  Here  he  has,  collected 
from  many  sources,  a  resume  of  the  theories  and 
facts  which  are  new,  either  entirely  or  in  part  the 
decision  as  to  their  novelty  being  made  by  those 
who  by  wide  reading  and  long  experience  are 
fully  competent  to  render  such  a  verdict.— ^wen- 


can  Journal  of  the  Medical  Sciences,  April,  1885. 

It  is  a  complete  account  of  the  more  important 
advances  made  in  the  treatment  of  disease.  Ex- 
treme pains  have  been  taken  to  explain  clearly  in 
the  fewest  possible  words  the  views  of  each 
writer,  and  the  details  of  each  subject.  One  of 
the  principle  points  about  the  book  is  its  practical, 
yet  concise  language.  Each  editor  has  well  per- 
formed his  duty,  and  we  can  say  with  truth  that 
it  is  a  volume  well  worth  buying  for  frequent  use. 
—  Virginia  Medical  Monthly,  March,  1885. 


sSo?Physici2to  and  late  Led  on  Principles  and  Practice  of  Med.  at  Guy's  Hospital,  London. 

On  the  Diseases  of  the  Abdomen;  Comprising  those  of  the  Stomach,  and 
other  parts  of  tloe  Alimentary  Canal,  (Esophagus,  Caecum,  Intestines  and  Peritoneum.  Second 
ISan  fiom  thii-d  enlarged  aAd  revised  English  edition.  In  one  handsome  octavo 
volume  of  554  pages,  with  illustrations.    Cloth,  !f3.&U. 

PAVY'S  TREATISE  ON  THE  FUNCTION  OF  DI- 
rESTION;  its  Disorders  and  their  Treatment. 
From  the  second  London  edition.  In  one  octavo 
volume  of  238  pages.   Cloth,  82.00. 

^  A  MBERS'  MANUAL  OF  DIET  AND  REGIMEN 
TN  HEALTH  AND  SICKNESS.  In  one  hand- 
some octavo  volume  of  302  pp.   Cloth,  $2.75. 


BARLOW'S  MANUAL  OF  THE  PRACTICE  OF 
MEDICINE.  With  additions  by  D.  F.  Condib, 
M  D    1  vol.  8vo.,  pp.  603.    Cloth,  S2.50. 

TODD'S  CLINICAL  LECTURES  ON  CERTAIN 
ACUTE  DISE.A.SES.  In  one  octavo  volume  of 
320  pages.    Cloth,  $2.50. 

HOLLAND'S  MEDICAL  NOTES  AND  REFLEC- 
TIONS.  1  vol.  8vo.,  pp.  493.    Cloth,  $3.50. 


18 


Lea  Brothers  &  Co.'s  Publications — Tiiroat,  ijungs.  Heart. 


COHEN,  J,  SOLIS,  M,  D., 

Lecturer  on  Laryngoscopy  mid  L>iseascs  of  the  Throat  and  Chest  in  the  Jefferson  Medical  College. 

Diseases  of  the  Throat  and  Nasal  Passages.  A  Guide  to  the  Diagnosis  and 
Treatment  of  Affections  of  the  Pharynx,  Oesophagus,  Trachea,  Larynx  and  Nares.  Third 
edition,  thoroughly  revised  and  rewritten,  with  a  large  number  of  new  illustrations.  In 
one  very  handsome  octavo  volume.  Preparing. 


SJEILEB,  CARL,  M.  !>., 

Lecturer  on  Laryngoscopy  in  the  University  of  Pennsylvania. 

A  Handbook  of  Diagnosis  and  Treatment  of  Diseases  of  the  Throat, 
Nose  and  Naso-Pharynx.  Second  edition.  In  one  handsome  royal  12mo.  volume 
of  294  pages,  with  77  illustrations.    Cloth,  $1.75. 

the  essentials  of  diagnosis  and  treatment  in  dis- 
eases of  the  throat  and  nose.  The  art  of  laryngos- 
copy, the  anatomy  of  the  throat  and  nose  and  the 
pathology  of  the  mucous  membrane  are  discussed 
with  conciseness  and  ability.  The  work  is  pro- 
fusely illustrated,  excels  in  many  essential  feat- 
ures, and  deserves  a  place  in  the  office  of  the 
practitioner  who  would  inform  himself  as  to  the 
nature,  diagnosis  and  treatment  of  a  class  of  dis- 
eases almost  inseparable  from  general  medical 
practice.  With  advanced  students  the  book  must 
be  very  popular  on  account  of  its  condensed  style. 
— Louisville  Medical  News,  June  26,  1883. 


It  is  one  of  the  best  of  the  practical  text-books 
on  this  subject  with  which  we  are  acquainted.  The 
present  edition  has  been  increased  in  size,  but  its 
eminently  practical  character  has  been  main- 
tained. Blany  new  illustrations  have  also  been 
introduced,  a  case-record  sheet  has  been  added, 
and  there  are  a  valuable  bibliography  and  a  goou 
index  of  the  whole.  For  any  one  who  wishes  to 
make  himself  familiar  with  the  practical  manage- 
ment of  eases  of  throat  and  nose  disease,  the  book 
will  be  found  of  great  value. — New  York  Medical 
Journal,  June  9.  1883. 

The  work  before  us  is  a  concise  handbook  upon 


BROWNE,  LENNOX,  F.  B,  C,  S,,  Edin., 

Senior  Surgeon  to  the  Central  London  Throat  and  Ear  Hospital,  etc. 
The  Throat  and  its  Diseases.    Second  American  from  the  second  English  edi- 
tion, thoroughly  revised.    With  100  typical  illustrations  in  colors  and  50  wood  engravings, 
designed  and  executed  by  the  Author.    In  one  very  handsome  imperial  octavo  volume  of 
about  350  pages.  Preparing. 

FLINT,  AUSTIN,  M.  D., 

Professor  of  the  Principles  and  Practice  of  Medicine  in  Bellevue  Hospital  Medical  College,  N.  Y. 

A  Manual  of  Auscultation  and  Percussion ;  Of  the  Physical  Diagnosis  of 
Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aneurism.  Third  edition.  In  one  hand- 
some royal  12mo.  volume  of  240  pages.    Cloth,  $1.63. 


It  is  safe  to  say  that  there  is  not  in  the  English 
language,  or  any  other,  the  equal  amount  of  clear, 
exact  and  comprehensible  information  touching 
the  physical  exploration  of  the  chest,  in  an  equ?u 
number  of  words.  Professor  Flint's  language  is 
precise  and  simple,  conveying  without  dubiety 


the  results  of  his  careful  study  and  ample  ex- 

Eerience  in  such  wise  that  the  young  will  find  it  the 
est  source  of  instruction,  and  the  old  the  most 
pleasant  means  of  reviving  and  complementing 
their  knowledge.  —  American  Practitioner,  June, 
1883. 


BY  THE  SAME  AUTHOR. 

Physical  Exploration  of  the  Lungs  by  Means  of  Auscultation  and 
Percussion.  Three  lectures  delivered  before  the  Philadelphia  County  Medical  Society, 
1882-83.    In  one  handsome  small  12mo.  volume  of  83  pages.    Cloth,  $L00. 

A  Practical  Treatise  on  the  Physical  Exploration  of  the  Chest  and 
the  Diagnosis  of  Diseases  Affecting  the  Respiratory  Organs.  Second  and 
revised  edition.    In  one  handsome  octavo  volume  of  591  pages.    Cloth,  |4.50. 

Phthisis:  Its  Morbid  Anatomy,  Etiology,  Symptomatic  Events  and 
Complications,  Fatality  and  Prognosis,  Treatment  and  Physical  Diag- 
nosis ;  In  a  series  of  Clinical  Studies.  In  one  handsome  octavo  volume  of  442  naees 
Cloth,  $3.50.    ^  ^  ■ 

A  Practical  Treatise  on  the  Diagnosis,  Pathology  and  Treatment  of 
Diseases  of  the  Heart.  Second  revised  and  enlarged  edition.  In  one  octavo  volume 
of  550  pages,  with  a  plate.    Cloth,  $4. 

GBOSS,  S.  D„  M.D.,  LL.D.,  D.C.lToxou.,  LL,I>.  Cantab. 
A  Practical  Treatise  on  Foreign  Bodies  in  the  Air-passages.   In  one 

octavo  volume  of  452  pages,  with  59  illustrations.    Cloth,  $2.75. 


FULLER  ON  DISEASES  OF  THE  LUNGS  AND 
AIR-PASSAGES.  Their  Pathology,  Physical  Di- 
agnosis, Symptoms  and  Treatment.  From  the 
second  and  revised  English  edition.  In  one 
octavo  volume  of  475  pages.   Cloth,  83.50. 

SLADE  ON  DIPHTHERIA;  its  Nature  and  Treat- 
ment, with  an  account  of  the  History  of  its  Pre- 
valence in  various  Countries.  Second  and  revised 
edition.   In  one  12mo.  vol.,  pp.  158.   Cloth,  fl.25. 

WALSHE  ON  THE  DISEASES  OF  THE  HEART 
AND  GREAT  VESSELS.  Third  American  edi- 
tion.   In  1  vol.  8vo.,  416  pp.   Cloth,  83.00. 


SMITH  ON  CONSUMPTION;  its  Early  and  Reme- 
diable Stages.   1  vol.  8vo.,  pp.  253.   Cloth,  $2.25. 

LA  ROCHE  ON  PNEUMONIA.  1  vol.  8vo.  of  490 
pages.    Cloth,  $3.00. 

WILLIAMS  ON  PULMONARY  CONSUMPTION- 
its  Nature,  Varieties  and  Treatment.  With  an 
analysis  of  one  thousand  cases  to  exemplify  its 
duration.  In  one  8vo.  vol.  of  303  pp.  Cloth,  $2  50 

"^^p^^^T.H^l^iS^'^  OBSERVATIONS  ON  FUNC- 
TIONAL NERVOUS  DISORDERS.  Second  Am- 
erican edition.  In  one  handsome  octavo  volume 
of  340  pages.    Cloth,  $3.25. 
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MITCHELL,  S,  WBIM,  M,  J>., 

Physician  to  Orthopcedic  Hospital  and  the  Infirmary  for  Diseases  of  the  Nervous  System,  Phila.,  etc. 

Lectures  on  Diseases  of  the  Nervous  System;  Especially  in  Women. 
Second  edition.    In  one  12mo.  volume  of  288  pages.    Cloth,  $1.75.    Just  ready. 

We  feel  sure  that  the  new  edition  of  Dr.  Mitch- 
ell's admirable  lectures  will  be  received  on  this 
side  of  the  Atlantic  with  more  than  ordinary  at- 
tention.   His  subject,  the  nervous  disorders  of 


women,  is  one  that  interests  every  practitioner, 
and  his  views  on  treatment  are  gradually  receiving 
general  acceptance. — London  Medical  Times  arS, 
Gazette,  July  4, 1885. 


MOSS,  JAMES,  31, D.,  F.M.  CP.,  XX.  D., 

Senior  Assistar.t  Physician  to  the  Manchester  Royal  Infirmary. 

A  Text-Book  on  Diseases  of  the  Nervous  System.  In  one  handsome 
octavo  volume  of  600  pages,  fully  illustrated.  Shortly. 


HAMILTON,  ALLAW  McLANE,  M,  D., 

Attending  Physician  at  the  Hospital  for  Epileptics  and  Paralytics,  Blackwell's  Island,  N.  Y. 
Nervous  Diseases ;  Their  Description  and  Treatment.    Second  edition,  thoroughly 
revised  and  rewritten.  In  one  octavo  volume  of  598  pages,  with  72  illustrations.  Cloth,  $4. 


When  the  first  edition  of  this  good  book  appeared 
we  gave  it  our  emphatic  endorsement,  and  the 
present  edition  enhances  our  appreciation  of  the 
book  and  its  author  as  a  safe  guide  to  students  of 
clinical  neurology.  One  of  the  best  and  most 
critical  of  English  neurological  journals,  Brain,  has 


characterized  this  book  as  the  best  of  its  kind  in 
any  language,  which  is  a  handsome  endorsement 
from  an  exalted  source.  The  improvements  in  the 
new  edition,  and  the  additions  to  it,  will  justify  its 
purchase  even  by  those  who  possess  the  old.— 
Alienist  and  Neurologist,  April,  1882. 


TITKE,  DANIEL  SACK,  31.  D., 

Joint  Author  of  The  Xanual  of  Psychological  Medicine,  etc. 

Illustrations  of  the  Influence  of  the  Mind  upon  the  Body  in  Health 
and  Disease.  Designed  to  elucidate  the  Action  of  the  Imagination.  New  edition. 
Thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  467  pages,  with 
two  colored  plates.    Cloth,  $3.00. 


It  is  impossible  to  peruse  these  interesting  chap- 
ters without  being  convinced  of  the  author's  per- 
fect sincerity,  impartiality,  and  thorough  mental 
grasp.  Dr.  Tuke  has  exhibited  the  requisite 
amount  of  scientific  address  on  all  occasions,  and 
the  more  intricate  the  phenomena  the  more  firmly 
has  he  adhered  to  a  physiological  and  rational 


method  of  interpretation.  Guided  by  an  enlight- 
ened deduction,  the  author  has  reclaimed  for 
science  a  most  interesting  domain  in  psychology, 
previously  abandoned  to  charlatans  and  empirics. 
This  book,  well  conceived  and  well  written,  must 
commend  itself  to  every  thoughtful  understand- 
ing.—iVeto  York  Medical  Journal,  September  C,  1884. 


CLOUSTON,  THOMAS  S.,  M.  H.,  F.  JS.  C.  P.,  X.      C,  S., 

Lecturer  on  Mental  Diseases  in  the  University  of  Edinburgh.  _  _ 

Clinical  Lectures  on  Mental  Diseases.  With  an  Appendix  containing  an 
Abstract  of  the  Statutes  of  the  United  States  and  of  the  Several  States  and  Territories  re- 
lating to  the  Custody  of  the  Insane.  By  Charles  F.  Folsom,  M.  D.,  Assistant  Professor 
of  Sal  Diseases;  Medical  Department  of  Harvard  University.  In  one  handsome 
octavo  volume  of  541  pages,  illustrated  with  eight  lithographic  plates,  four  of  which 
are  beautifully  colored.    Cloth,  $4 


The  practitioner  as  well  as  the  student  will  ac- 
cept the  plain,  practical  teaching  of  the  author  as  a 
forward  step  in  the  literature  of  insanity.  It  is 
refSng  to  find  a  physician  of  Dr.  Clouston  s 
experience  and  high  reputation  giving  the  bed- 
tfle  ZtL  upon  wKieh  fiis  e/pene^ce  has  been 
founded  and  his  mature  judgment  established. 
Such  clinical  observations  cannot  but  be  useful  to 


the  general  practitioner  in  guiding  him  to  a  diag- 
nosis and  indicating  the  treatment,  especially  m 
many  obscure  and  doubtful  cases  of  mental  dis- 
ease To  the  American  reader  Dr.  Folsom's  Ap- 
pendix adds  greatly  to  the  value  of  the  work,  and 
will  make  it  a  desirable  addition  to  every  library. 
—Amei-ican  Psychological  Journal,  -July,  1884. 


I  oDservacious  uaiiuui'  .  ,  ^  f 

ir.  Folsom's  Abstract  may  also  be  obtained  separately  in  one  octavo  volume  of 

108  pages.    Cloth,  $1.50.  ^   

SAVAGE,  GEORGE  H,  M.  H., 

..a  Clinical.    In  one  12mo.  vol- 
ume'of  slfp^e^wit™^^^^^  Cloth,  $2.00.    Jn.tre.dy.    See  Ser.es  o; 
Clinical  Manuals,  page  3.            ^^^^               common  sense  is  everywhere  apparent.   We  re- 
peat that  Dr.  Savage  has  written  an  excellent 
manual  for  the  practitioner  and  student-^w- 
erican  Journal  of  Insanity,  April,  1885. 


As  a  handbook,  a  guide  to  practitioners  and  stu- 
Aenil  the  book  fulfils  an  admirab  e  purpose.  The 

a^^cte^ri^fc^fear^i/esrtk'e^tJu^stS^^^ 
fully  feleclld  and  as  regards  treatment, jou^ 


In 


npN^l^^^  ana  H..o.a. 

one  handsome  small  12mo.  volume  of  97  pages.    Cloth,  $1.00. 
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GROSS,  S.  D.,  M,  D.,  XX.  X>.,  D.  C,  X.  Oxon,,  XX.  2>. 
Cantab., 

Emeritus  Professor  of  Surgery  in  the  Jefferson  Medical  College  of  Philadelphia. 
A  System  of  Surgery:   Pathological,  Diagnostic,  Therapeutic  and  Operative. 
Sixth  edition,  thoroughly  revised  and  greatly  improved.    In  two  large  and  beautifully- 
printed  imperial  octavo  volumes  containing  2382  pages,  illustrated  by  1623  engravings. 
Strongly  bound  in  leather,  raised  bands,  $15;  half  Russia,  raised  bands,  $16. 

material  has  been  introduced,  and  altogether  the 
distinguished  author  has  reason  to  be  satisfied 
that  he  has  placed  the  work  fully  abreast  of  the 


Dr.  Gross'  Si/stem  of  Surgery  has  long  been  the 
standard  work  on  that  subject  for  students  and 
practitioners. — London  Lancet,  May  10, 1884. 

The  work  as  a  whole  needs  no  commendation. 
Many  years  ago  it  earned  for  itself  the  enviable  rep- 
utation of  the  leading  American  work  on  surgery, 
and  it  is  still  capable  of  maintaining  that  standard. 
The  reason  for  this  need  only  be  mentioned  to  be 
appreciated.  The  author  has  always  been  calm 
and  Judicious  in  his  statements,  has  based  his  con- 
clusions on  much  study  and  personal  experience, 
has  been  able  to  grasp  his  suuject  in  its  entirety, 
and,  above  all,  lias  conscientiously  adhered  to 
truth  and  fact,  weighing  the  evidence,  pro  and 
con,  accordingly.   A  considerable  amount  of  new 


state  of  our  knowledge.— il/ed.  Record,  Nov.  18, 1882. 

His  System  of  Surgery,  which,  since  its  first  edi- 
tion in  1859,  has  been  a  standard  work  in  this 
country  as  well  as  in  America,  in  "the  whole 
domain  of  surgery,"  tells  how  earnest  and  labori- 
ous and  wise  a  surgeon  he  was,  how  thoroughly 
he  appreciated  the  work  done  by  men  in  other 
countries,  and  how  much  he  contributed  to  pro- 
mote the  science  and  practice  of  surgery  in  his 
own.  There  has  been  no  man  to  whom  America 
is  so  much  indebted  in  this  respect  as  the  Nestor 
of  surgery. — British  Medical  Journal,  May  10, 1884. 


ASMMUMST,  JOSN,  Jr.,  M.  I)., 

Professor  of  Clinical  Surgery,  Univ.  of  Penna.,  Surgeon  to  the  Episcopal  Hospital,  Philadelphia. 

The  Principles  and  Practice  of  Surgery.  Fourth  edition,  enlarged  and 
revised.  In  one  large  and  handsome  octavo  volume  of  about  1100  pages,  with  about  575 
illustrations.  Shortly.   

GOVLD,  A.  PEABCE,  M.  S.,  M.  B.,  F.  JR.  C.  S., 

Assistant  Surgeon  to  Middlesex  Hospital. 

Elements  of  Surgical  Diagnosis.  In  one  pocket-size  12mo.  volume  of  589 
pages.    Cloth,  $2.00.    Just  ready.       See  Students'  Series  of  Manvxds,  page  3. 

and  if  practitioners  would  devote  a  portion  of  their 
leisure  to  the  study  of  it,  they  would  receive 
immense  benefit  in  the  way  of  refreshing  their 
knowledge  and  bringing  it  up  to  the  present  state 
of  progress. — Cincinnati  Medical  News,  Jan.,  1885. 


The  student  and  practitioner  will  find  the 
principles  of  surgical  diagnosis  very  satisfactorily 
set  forth  with  all  unnecessary  verbiage  elimi- 
nated. Every  medical  student  attending  lectures 
should  have  a  copy  to  study  during  the  intervals, 


GIBJVJEY,  V.  P.,  M.  D., 

Surgeon  to  the  Orthopaedic  Hospital,  New  York,  etc. 
Orthopaedic  Surgery.   For  the  use  of  Practitioners  and  Students.   In  one  hand- 
some octavo  volume,  profusely  illustrated.  Preparing. 

MOBJEMTS,  JOHN  B.,  A.  31.,  M.  D., 

Lecturer  on  Anatomy  and  on  Operative  Surgery  at  the  Philadelphia  School  of  Anatomy. 

The  Principles  and  Practice  of  Surgery.  For  the  use  of  Students  and 
Practitioners  of  Medicine  and  Surgery.  In  one  very  handsome  octavo  volume  of  about  500 
pages,  with  many  illustrations.  Preparing. 

BELLAMY,  EnWABn,  F.  M.  C.  S., 

Surgeon  and  Lecturtrr  on  Surgery  at  Charing  Cross  Hospital,  London. 
Operative  Surgery.    Shortly.    See  Students'  Series  of  3fanuals,  page  3. 


STIlISOJSr,  LEWIS  A.,  B.  A.,  M.  D., 

Prof,  of  Pathol.  Anat.  at  the  Univ.  of  the  City  of  New  York,  Surgeon  and  Curator  to  Bellevue  Hasp. 
A  Manual  of  Operative  Surgery.    New  (second)  edition.    In  one  very  hand- 
some royal  12mo.  volume  of  about  500  pages,  with  atiout  350  illustrations.    Cloth,  $2.50. 
Sfisrtly. 

A  notice  of  the  previous  edition  in  appended. 


This  volume  is  devoted  entirely  to  operative  sur- 
gery, and  is  intended  to  familiarize  the  studjsnt 
with  the  details  of  operations  and  the  different 
modes  of  performing  them.  The  work  is  hand- 
somely illustrated,  and  the  descriptions  are  clear 
and  well-drawn.   It  is  a  clever  and  useful  volume; 


every  student  should  possess  one.  This  work 
does  away  with  the  necessity  of  pondering  over 
larger  works  on  surgery  for  descriptions  of  opera- 
tions, as  it  presents  in  a  nutshell  what  is  wanted 
by  the  surgeon  without  an  elaborate  search  to 
find  it. — Maryland  Medical  Journal,  August,  1878. 


SARGENT  ON  BANDAGING  and  OTHER  OPERA- 
TIONS OF  MINOR  SURGERY.  New  edition, 
with  a  Chapter  on  military  surgery.  One  12mo. 
volume  of  383  pages,  with  187  cuts.   Cloth,  81.75. 

MILLER'S  PRINCIPLES  OF  SURGERY.  Fourth 
American  from  the  third  Edinburgh  edition.  In 
one  8vo.  vol.  of  638  pages,  with  340  illustrations. 
Cloth,  83.75. 

MILLER'S  PRACTICE  OF  SURGERY.  Fourth 
•  and  revised  American  from  the  last  Edinburgh 

edition.   In  one  large  8vo.  vol.  of  682  pages,  with 

3*4  illustrartioos.   Cloth,  8S.75. 


PIRRIE'S  PRINCIPLES  AND  PRACTICE  OF 
SURGERY.  Edited  by  John  Neill,  M.  D.  In 
one  8vo.  vol.  of  784  pp.  with  316  illus.   Cloth,  83.75. 

COOPER'S  LECTURES  ON  THE  PRINCIPLES 
AND  PRACTICE  OF  SURGERY.  In  one  8vo.  voL 
of  767  pages.   Cloth,  82.00. 

SKEY'S  OPERATIVE  SURGERY.  In  o»e  vol.  8vo. 

of  661  pages,  with  81  woodcuts.   Cloth,  83.25. 
GIBSON'S  INSTITUTES  AND    PRACTICE  OF 

SURGERY.  Eighth  edition.    In  two  octavo  yols. 

of  965  pages,  with  34  plates.   Leather  86.50. 


Lea  Brothers  &  Co.'s  Publications — Surgery. 


21 


^MICSS^W,  JOSJ^  B,,  F.  M.  S.,  F.  H.  C.  S 

Professor  of  Surgery  in  University  College,  London,  etc 
eases^and  OnPr^n^ on^^^'v  ^''t,      Surgery ;  Being  a  Treatise  on  Surgical  Injuries,  Dis- 
Sutifuf  ^?tavo   vriln  f'l^.P''^  ""^^      '^^g^'l  ^"gli^h  edition.    In  two  larg^  and 

Clotll  «Q  f  J  ^^1"°^^?  of  2316  pages,  illustrated  with  984  engravings  on  wood 
t.loth,  $9;  leather,  raised  bands,  $11 ;  half  Russia,  raised  bands,  $12     Ju,t  ready 


«  tl^l  lif,  profession  has  placed  its  approval  upon 
a  work  to  the  extent  of  purchasing  seven  editions 
"^^"^  '°  introduced.  Simultaneous 
witti  the  appearance  of  this  edition  a  translation 
IS  being  made  into  Italian  and  Spanish.  Thus 
this  favorite  text-book  on  surgery  holds  its  own  in 
spite  of  numerous  rivals  at  the  end  of  thirty  years 
It  is  a  grand  book,  worthy  of  the  art  in  the  interes  t 
of  which  itis  written.— i)ci?-ortia?)cef,  Jan.  10, 1885. 

After  being  before  the  profession  for  thirty 
years  and  maintaining  during  that  period  a  re- 
putation as  a  leading  work  on  surgery,  there  is  not 


much  to  be  said  in  the  way  of  comment  or  eriti- 
mu  holds  its  own  goes  without  say- 

ing, ihe  author  infuses  into  it  his  large  experi- 
ence and  ripe  judgment.  Wedded  to  no  school, 
committed  to  no  theory,  biassed  by  no  hobby,  he 
imparts  an  honest  personality  in  his  observations, 
and  Ins  teachings  are  the  rulings  of  an  impartial 
judge.  Such  men  are  always  safe  guides,  and  their 
works  stand  the  tests  of  time  and  experience, 
buch  an  author  is  Erichsen,  and  such  a  work  is  his 
Surgery.— Medical  Record,  Feb.  21, 1885 


BRYANT,  TH03IAS,  F.  It.  O.  S., 

Surgeon  and  Lecturer  on  Surgery  at  Quy's  Hospital,  London. 
"^^9  Practice  of  Surgery.    Fourth  American  from  the  fourth  and  revised  En«-. 
hsh  edition.    In  one  large  and  very  handsome  imperial  octavo  volume  of  1040  pages  witli 
727  illustrations.    Cloth,  $6.50 ;  leather,  $7.50 ;  half  Eussia,  $8.00.    Jmt  ready. 


The  treatise  takes  in  the  whole  field  of  surgery, 
that  of  the  eye,  the  ear,  the  female  organs,  ortho- 
psedias,  venereal  diseases,  and  military  surgery, 
as  well  as  more  common  and  general  topics.  All 
of  these  are  treated  with  clearness  and  with 
sufficient  fulness  to  suit  all  practical  purposes. 
The  illustrations  are  numerous  and  well  printed. 
We  do  not  doubt  that  this  new  edition  will  con- 
tinue to  maintain  the  popularity  of  this  standard 
work. — Medical  and  Surgical  Reporter,  Feb.  14,  '85. 


eady. 

This  most  magnificent  work  upon  surgery  has 
reached  a  fourth  edition  in  this  country,  showing 
the  high  appreciation  in  which  it  is  held  by  the 
American  profession.  It  comes  fresh  from  the 
pen  of  the  author.  That  it  is  the  very  best  work 
on  surgery  for  medical  students  we  think 
there  can  be  no  doubt.  The  author  seems  to  have 
understood  just  what  a  student  needs,  and  has 
prepared  the  work  ».(iCOxAmg\y.— Cincinnati  Medical 
News,  January,  1885. 


By  the  same  Author. 
Diseases  of  the  Breast.  In  one  12mo.  volume.  Preparing.  See  Series  of  Clinical 
Manuals,  page  3. 

BUTZIJV,  SFJVItT  T.,  F.  JR  ,  C.  S., 

Assistant  Surgeon  to  St.  Bartholomew's  Hospital,  Loiidon. 
Diseases   of  the  Tongue.    In  one  12mo.  volume  of  456  pages,  with  8  colored 
plates  and  3  woodcuts.    Cloth,  $3.50.    Just  ready.    See  Series  of  Clinical  Manuals,  page  3. 

ESMAJtCSf  J>r.  FRIEDRICM, 

Professor  of  Surgery  at  the  University  of  Kiel,  etc. 

Early  Aid  in  Injuries  and  Accidents.  Five  Ambulance  Lectures.  Trans- 
lated by  H.  R.  H.  Princess  Christian.  In  one  handsome  small  12mo.  volume  of  109 
pages,  with  24  illustrations.    Cloth,  75  cents. 


The  course  of  instruction  is  divided  into  five 
sections  or  lectures.  The  first,  or  introductory 
lecture,  gives  a  brief  account  of  the  structure  and 
organization  of  the  human  body,  illustrated  by 
olear,  suitable  diagrams.  The  second  teaches  how 
to  give  judicious  help  in  ordinary  injuries— contu- 
sions wounds,  hemorrhage  and  poisoned  wounds. 
The  third  treats  of  first  aid  in  cases  of  fracture 
and  of  dislocations,  in  sprains  and  in  burns.  Next, 


the  methods  of  affording  first  treatment  in  cases 
of  frost-bite,  of  drowning,  of  suffocation,  of  loss  of 
consciousness  and  of  poisoning  are  described; 
and  the  fifth  lecture  teaches  how  injured  persons 
may  be  most  safely  and  easily  transported  to  their 
homes,  to  a  medical  man,  or  to  a  hospital.  The 
illustrations  in  the  book  are  clear  and  good. — Medi- 
cal THmes  and  Gazette,  Nov.  4,  1882. 


TREVFS,  FBFDFJRICK,  F.  R,  C.  S., 

Assistant  Surgeon  to  and  Lecturer  on  Surgery  at  the  London  Hospital. 
Intestinal  Obstruction.    In  one  pocket-size  12mo.  volume  of  ^522  pages,^with  60 


illustrations.  Limp  cloth,  blue  edges,  $2.00. 
page  3. 

A  standard  work  on  a  -subject  that  has  not  been 
so  comprehensively  treated  by  any  contemporary 
English  writer.  Us  completeness  renders  a  full 
Sw  difficult,  since  every  chapter  deserves  mi- 
Sattention,  and  it  is  impossible  to  do  thorough 


Just  ready.    See  Series  of  Clinical  Manuals, 

justice  to  the  author  in  a  few  paragraphs.  Intes- 
tinal Obstruction  is  a  work  that  will  prove  of 
equal  value  to  the  practitioner,  the  student,  the 
pathologist,  the  physician  and  the  operating  sur- 
geon.— British  Medical  Journal,  Jan.  31,  1885. 


BAZL,  CHARLES  B.,  M,  Ch,,  Dttb.,  F.  M.  C.  S.  E., 

Surgeon  and  Teacher  at  Sir  p.  Dun's  Hospital,  I>ublm 

Diseases  of  the  Rectum  and  Anus.  In  one  12mo.  volume  of  550  pages. 
Preparing.    See  Series  of  Clinical  Manuals,  page  3. 

nnXIITT,  ROBERT,  M.  R.  C.  S.,  etc. 

The  Principles  and  Practice  of  Modern  Surgery  From  the  eighth 
I^don  edition.    In  one  8vo.  volume  of  687  pages,  with  432  illus.    Cloth,  $4 ;  leather,  $5. 
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HOLMES,  TIMOTHY,  31,  A,, 

Surgeon  and  Lecturer  on  Surgery  at  St.  Oeorge's  Hospital,  London. 

A  System  of  Surgery ;  Theoretical  and  Practical.  IN  TREATISES  BY 
VARIOUS  AUTHORS.  Amekican  edition,  thoroughly  revised  and  re-edited 
by  John  H.  Packard,  M.  D.,  Surgeon  to  the  Episcopal  and  St.  Joseph's  Hospitals, 
Philadelphia,  assisted  by  a  corps  of  thirty -three  of  the  most  eminent  American  surgeons. 
In  three  large  and  very  handsome  imperial  octavo  volumes  containing  3137  double- 
columned  pages,  with  979  illustrations  on  wood  and  13  lithographic  plates,  beautifully 
colored.  Price  per  volume,  cloth,  $6.00 ;  leather,  $7.00 ;  half  Russia,  $7.50.  Per  set,  cloth, 
$18.00 ;  leather,  $21.00 ;  half  Russia,  $22.50.    Sold  only  by  subscription. 

Volume  I.  contains  General  Pathology,  Morbid  Processes,  Injuries  in  Gen- 
eral, Complications  of  Injuries  and  Injuries  of  Regions. 

Volume  II.  contains  Diseases  of  Organs  op  Special  Sense,  Circulatory  Sys- 
tem, Digestive  Tract  and  Genito-Urinary  Organs. 

Volume  III.  contains  Diseases  op  the  Respiratory  Organs,  Bones,  J oints  and 
Muscles,  Diseases  op  the  Nervous  System,  Gunshot  Wounds,  Operative  and 
Minor  Surgery,  and  Miscellaneous  Subjects  (including  an  essay  on  Hospitals). 

This  great  work,  issued  some  years  since  in  England,  has  won  such  universal  confi- 
dence wherever  the  language  is  spoken  that  its  republication  here,  in  a  form  more 
thoroughly  adapted  to  the  wants  of  the  American  practitioner,  has  seemed  to  be  a  duty 
owing  to  the  profession.  To  accomplish  this,  each  article  has  been  placed  in  the  hands  of 
a  gentleman  specially  competent  to  treat  its  subject,  and  no  labor  has  been  spared  to  bring 
each  one  up  to  the  foremost  level  of  the  times,  and  to  adapt  it  thoroughly  to  the  practice 
of  the  country.  In  certain  cases  this  has  rendered  necessary  the  substitution  of  an  entirely 
new  Cosay  for  the  original,  as  in  the  case  of  the  articles  on  Skin  Diseases,  on  Diseases  of 
the  Absorbent  System,  and  on  Anaesthetics,  in  the  use  of  which  American  practice  differs 
from  that  of  England.  The  same  careful  and  conscientious  revision  has  been  pursued 
throughout,  leading  to  an  increase  of  nearly  one-fourth  in  matter,  while  the  series  of 
illustrations  has  been  nearly  trebled,  and  the  whole  is  presented  as  a  complete  exponent 
of  British  and  American  Surgery,  adapted  to  the  daily  needs  of  the  working  practitioner. 

In  order  to  bring  it  within  the  reach  of  every  member  of  the  profession,  the  five  vol- 
umes of  the  original  have  been  compressed  into  three  by  employing  a  double-columned 
royal  octavo  page,  and  in  this  improved  form  it  is  offered  at  less  than  one-half  the  price  of  the 
original.  It  is  printed  and  bound  to  match  in  every  detail  with  Reynolds'  System  of  Medi- 
cine. The  work  will  be  sold  by  subscription  only,  and  in  due  time  every  member  of  the 
profession  will  be  called  upon  and  offered  an  opportunity  to  subscribe. 

The  authors  of  the  original  English  edition  are  I  the  library  of  any  medical  man.  It  is  more  wieldly 
men  of  the  front  rank  in  England,  and  Dr.  Packard  I  and  more  useful  than  the  English  edition,  and  with 
has  been  fortunate  in  securing  as  his  American  |  its  companion  work — "Reynolds'  System  of  Medi- 
coadjutors  such  men  as  Bartholow,  Hyde,  Hunt,  |  cine" — will  well  represent  the  present  state  of  our 
Conner,  Stimson,  Morton,  Hodgen,  Jewell  and  i  science.  One  who  is  familiar  with  those  two  works 
their  colleagues.  As  a  whole,  the  work  will  be  i  will  be  fairly  well  furnished  head-wise  and  hand- 
solid  and  substantial,  and  a  valuable  addition  to  \  wise. — The  Medical  News,  Jan.  7,  1882. 


STIMSON,  LEWIS  A.,  B.  A.,  M.  J)., 

Professor  of  Pathological  Anatomy  at  the  University  of  the  City  of  New  York,  Sv/rgeon  and  Curator 
to  Bellevue  Hospital,  Surgeon  to  the  Presbyterian  Hospital,  New  York,  etc. 

A  Practical  Treatise  on  Fractures.  In  one  very  handsome  octavo  volume  of 
598  pages,  with  360  beautiful  illustrations.    Cloth,  $4.75  ;  leather,  $5.75. 

The  author  has  given  to  the  medical  profession  I  the  surgeon  in  full  practice.— iV.  O.  Medical  and 
in  this  treatise  on  fractures  what  is  likely  to  be-    Surgical  Journal,  March,  1883. 

come  a  standard  work  on  the  subject.  It  is  certainly      rnu„  Q„tK„-  „i„Qo     „i„„„  i„   n  ii,  ^  ^.u 

not  surpassed  by  anv  work  written  in  the  English,    orLtt^l  s  fr.P^nrni^\^  trf.  *1 
or,  for  that  matter,  any  other  language.    The  au-    L  *  tm-el  thfwtinfn.v  ^.^r^^jL^^^  ^'^'^"''^  ""J 
thor  tells  us  in  a  short,  concise  and  comprehensive    ffnfm^'tnH  lr%t  i^^^^^^ 
manner,  all  that  is  known  about  his  subject.   There    IXnmpnl    On^h^  f>      ^'^p'^'°^  ° 
is  nothing  scanty  or  superficial  about  it,  as  in  most  '  [hi  ^^h"  r  '  .n.Votfu^*'        mechaniea  analysis 
othertreltises;  on  the  contrary,  everything  is  thor- I  ^"J^  "^^^^^V.  ^^Pj*'"^ 

ough.  The  chapters  on  repair  of  fractures  and  their  '  ^Xoni^H  ."^^^^^^^  ^""^ -^^  the  same 

treatment  show  him  not  only  to  be  a  profound  stu-  Tr^^Zint  A  Ihnv.n ^1^^  diagnosis  snd  rational 
dent,  but  likewise  a  practical  surgeon  andpatholo-  wt^^  «nafrl.'  o.h  ^  explanation  of  the  patho- 
gist.'  His  mode  of  treatment  of  tKe  different  fract-  description  of  the 

ures  is  eminently  sound  and  practical.  We  consider  T '  ",f,  „tl  Procedure  make  the  book  full 
this  work  one  of  the  best  on  fractures ;  and  it  will  ?4,V,?  w  f^";  ^very  practitioner.-Ce/i<rai62a«  fur 
be  welcomed  not  only  as  a  textrbook,  but  also  by    ^"'^'^"'S'*.  *^ay  19,  1883. 


MABSH,  HOWABn,  F.  B.  C.  S., 

Senior  AssUtant  Surgeon  to  and  Lecturer  on  Anatomy  at  St.  Bartholomew's  Hospital,  London. 
Diseases  of  the  Joints.  In  one  12mo.  volume.  Preparing.  See  Aperies  of  ciiniccd 
Maniuds,  page  3. 


PICK,  T.  BICKEBIWG,  F,  B.  C.  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  St.  George's  Hospital,  London. 

Frfctures  and  Dislocations.  In  one  12mo.  volume.  Preparing.  See  Series 
of  Clinical  Manuals,  page  3. 
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Surgeon  to  Bellevue  Hospital,  New  York. 

-A-  Practical  Treatise  on  Fractures  and  Dislocations,  Seventh  edition, 
thoroughly  revised  and  much  improved.  In  one  very  handsome  octavo  vokime  of  998 
pages,  with  379  illustrations.  Cloth,  |5.50 :  leather,  $6.50 ;  very  handsome  half  Eussia, 
open  back,  $7.00.    Just  ready. 

Hamilton's  great  experience  and  wide  acquaint- 
ance with  the  literature  of  the  subject  have  enabled 
him  to  complete  the  labors  of  Malgaigne  and  to 


place  the  reader  in  possession  of  the  advances 
made  during  tliirty  years.  The  editions  have  fol- 
lowed each  other  rapidly,  and  they  introduce  us 
to  the  methods  of  practice,  often  so  wise,  of  his 
American  colleagues.  More  practical  than  Mal- 
gaigne's  work,  it  will  serve  as  a  valuable  guide  to 
the  practitioner  in  the  numerous  and  embarrass- 
ing cases  which  come  under  his  observation. — 
Archives  Generales  de  Mtdecine,  Paris,  Nov.  1884. 

This  work,  which,  since  its  first  appearance 
twenty-five  years  ago,  has  gone  through  many 
editions,  and  been  much  enlarged,  may  now  be 
fairly  regarded  as  the  authoritative  book  of  refer- 
ence on  the  subjects  of  fractures  and  dislocations. 
Each  successive  edition  has  been  rendered  of 
greater  value  through  the  addition  of  more  re- 


cent work,  and  especially  of  the  recorded  re- 
searches and  improvements  made  by  the  author 
himself  and  his  countrymen. — British  Medical 
Journal,  May  9,  1885. 

With  its  first  appearance  in  1859,  this  work  took 
ranli  among  the  classics  in  medical  literature, 
and  has  ever  since  been  quoted  by  surgeons  the 
world  over  as  an  autliority  upon  the  topics  of 
which  it  treats.  The  surgeon,  if  one  can  be  found 
who  does  not  already  know  the  work,  will  find  it 
scientific,  forcible  and  scliolarly  in  text,  exhaustive 
in  detail,  and  ever  marked  by  a  spirit  of  wise  con- 
servatism.— LomsKiHe  Medical  News,  Jan.  10,  1885. 

For  a  quarter  of  a  century  the  author  has  been 
elaborating  and  perfecting  his  work,  so  that  it 
now  stands  as  the  best  of  its  kind  in  any  lan- 
guage. As  a  text-book  and  as  a  book  of  reference 
and  guidance  for  practitioners  it  is  simply  invalu- 
able.— New  Orleans  Med.  and  Surg.  Journ'l,  Nov.  1884. 


JVLJEB,  MBJSm  Y  JE.,  F,  JR.  C.  S., 

Senior  Ass't  Surgeon,  Royal  Westminster  Ophthalmic  Hosp. ;  late  Clinical  AssH,  Moorfields,  London. 

A  Handbook  of  Ophthalmic  Science  and  Practice.  In  one  handsome 
octavo  volume  of  460  pages,  with  125  woodcuts,  27  colored  plates,  and  selections  from  the 
Test-types  of  Jae-cr  and  Snellen.    Cloth,  $4.50;  leather,  $5.50.    Just  ready. 

and  typical  illustrations  of  all  important  eye 
affections,  placed  in  juxtaposition,  so  as  to  be 
grasped  at  a  glance.    Beyond  a  doubt  it  is  the 


This  work  is  distinguished  by  the  great  num- 
ber of  colored  plates  wliich  appear  in  it  for  illus- 
trating various  pathological  conditions.  Tliey  are 
very  oeautiful  in  appearance,  and  have  beeq, 
executed  with  great  care  as  to  accuracy.  An  ex-  ' 
amination  of  the  work  shows  it  to  be  one  of  high 
standing,  one  that  will  be  regarded  as  an  authority 
among  ophthalmologists.  The  treatment  recom- 
mended is  such  as  the  author  has  learned  from 
actual  experience  to  be  the  best. — Cincinnati  Medi- 
cal News,  Dec.  1884. 

It  presents  to  the  student  concise  descriptions 


_est  illustrated  handbook  of  ophthalmic  science 
which  has  ever  appeared.  Tlien,  what  is  still 
better,  these  illustrations  are  nearly  all  original. 
We  have  examined  this  entire  work  with  great 
care,  and  it  represents  the  commonly  accepted 
views  of  advanced  ophthalmologists.  We  can  most 
heartily  commend  this  book  to  all  medical  stu- 
dents, practitioners  and  specialists.  —  Detroit 
Lancet,  Jan.  1885. 


WFLLS,  J.  sojelbehg,  f.  m.  a  s,, 

Professor  of  Ophthalmology  in  King's  College  Hospital,  London,  etc. 
A  Treatise  on  Diseases  of  the  Eye.  Fourth  American  from  the  thii-d  London 
edition  Thoroughly  revised,  with  copious  additions,  by  Chakles  b.  Bull,  M.  D.,  Surgeon 
and  Pathologist  to  the  New  York  Eye  and  Ear  Infirmary.  In  one  large  octavo  volume  of 
822  pages  with  257  illustrations  on  wood,  six  colored  plates,  and  selections  from  the  Test- 
types  of  Jae-er  and  Snellen.    Cloth,  $5.00;  leather,  $6.00;  half  Kussia,  $6.50. 


The  present  edition  appears  in  less  than  three 
years  since  the  publication  of  the  last  American 
edition,  and  yet,  from  the  numerous  recent  inves- 
tigations that  have  been  made  m  this  branch  ol 
medicine,  many  changes  and  additions  have  been 
required  to  meet  the  present  scope  of  knowledge 
upon  this  subject.   A  critical  examination  at  once 


shows  the  fidelity  and  thoroughness  with  which 
the  editor  has  accomplished  his  part  of  the  work. 
The  illustrations  throughout  are  good.  This  edi- 
tion can  be  recommended  to  all  as  a  complete 
treatise  on  diseases  of  the  eye,  than  which  proba- 
bly none  better  exists.— Medical  Record,  Aug.  18,  '83. 


NETTLESBIP,  EJDWABD,  F.  M.  C.  S., 

OpUkMmic  Surg,  a.i  UA  m  OpUk.  S.rg.  at  St  «<„»».•  ir.,p.«.I,  Londcn.  ^ 

The  Student's  Guide  to^^^^^^^^ 
5rre**rrTedlltriegf  \T«n^^  12»o.  volume  of  416  „es,  with  138 

illustrations.    Cloth,  $2.00. 


This  admirable  guide  bids  fair  to  become  the 
favorite  textbook  o^n  ophthalmic  surgery  wU^^^^^^^ 
dents  and  general  practitioners.  It  bears  througn 
out  the  imSrint  of  sound  judgment  combined  with 
vast  elpSce    The  illustrations  are  numerous 


and  well  chosen.  This  book,  within  the  short  com- 
pass of  about  400  pages,  contains  a  lucid  exposition 
of  the  modern  aspect  of  ophthalmic  science.— 
Medical  Record,  June  23, 1883. 


HOW  to  use  the  Ophthalmo^^^^^^^^^    Betag  S'"o',"S  rie°o?f!"6 

thalmoscopy,  arranged  for  t^^^  use  of  btudents. 
pages,  with  35  illustrations.    Cloth,  !J>]  .00.  


LAWSON  ON  INJURIES  TO  THE  EYE,  ORBIT 
AND  EYELIDS:  Their  Immediate  and  Remote 
Effects.    8  vo.,  404  pp.,  92  lUus.    Cloth,  $3.50. 

LAURENCE  AND  MOON'S  HANDY  BOOK  OF 
OPHTHALMIC  SURGERY,  for  the  use  of  Prac- 


titioners.  Second  edition.   In  one  octavo  vol- 
ume of  227  pages,  with  65  illust.    Cloth,  $2.75. 
CARTER'S  PRACTICAL  TREATISE  ON  DISEAS- 
ES OF  THE  EYE.  Edited  by  John  Gkeen,  M.  D. 
In  one  handsome  octavo  volume. 
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BVRNETT,  CHARLES  H.,  A.  M.,  31.  J>., 

Professor  of  Otology  in  the  Philadelphia  Polyclinic;  President  of  the  American  Otological  Society. 

The  Ear,  Its  Anatomy,  Physiology  and  Diseases.  A  Practical  Treatise 
for  the  use  of  Medical  Students  and  Practitioners.  New  (second)  edition.  In  one  handsome 
octavo  volume  of  580  pages,  with  107  illustrations.  Cloth,  $4.00 ;  leather,  $5.00.  Just  ready. 

We  note  with  pleasure  the  appearance  of  a  second  carried  out,  and  much  new  matter  added.  Dr. 
edition  of  this  valuable  work.  When  it  first  came  Burnett's  work  must  be  regarded  as  a  very  valua- 
out  it  was  accepted  by  the  profession  as  one  of  ble  contribution  to  aural  surgery,  not  only  on 
the  standard  works  on  modern  aural  surgery  in  account  of  its  comprehensiveness,  but  because  it 
the  English  language;  and  in  his  second  edition  contains  the  results  of  the  careful  personal  observa- 
Dr.  Burnett  has  fully  maintained  his  reputation,  tion  and  experience  of  this  eminent  aural  surgeon, 
for  the  book  is  replete  with  valuable  information  — London  Lancet,  Feb.  21, 1S85. 
and  suggestions.   The  revision  has  been  carefully  | 


BOLITZER,  AnA3I, 

Imperial- Royal  Prof,  of  Aural  Therap.  in  the  Univ.  of  Vienna. 

A  Text-Book  of  the  Ear  and  its  Diseases.  Translated,  at  the  Author's  re- 
quest, hy  James  Patterson  Cassells,  M.  D.,  M.  R.  C.  S.  In  one  handsome  octavo  vol- 
ume of  800  pages,  with  257  original  illustrations.    Cloth,  $5.50. 


The  work  itself  we  do  not  hesitate  to  pronounce 
the  best  upon  the  subject  of  aural  diseases  which 
has  ever  appeared,  systematic  without  being  too 
diffuse  on  obsolete  subjects,  and  eminently  prac- 
tical in  every  sense.  The  anatomical  descriptions 
of  each  separate  division  of  the  ear  are  admirable, 
and  profusely  illustrated  by  woodcuts.  They  are 
followed  immediately  by  the  physiology  of  the 


section,  and  this  again  by  the  pathological  physi- 
ology, an  arrangement  which  serves  to  keep  up  the 
interest  of  the  student  by  showing  the  direct  ap- 
plication of  what  has  preceded  to  tiie  study  of  dis- 
ease. The  whole  work  can  be  recommended  as  a 
reliable  guide  to  the  student,  and  an  efficient  aid 
to  the  practitioner  in  his  treatment. — Boston  Med- 
ical and  Surgical  Journal,  -June  7,  1883. 


BOBBBTS,  WILLIAM,  31.  D., 

Lecturer  on  Medicine  in  the  Manchester  School  of  Medicine,  etc. 

A  Practical  Treatise  on  Urinary  and  Renal  Diseases,  including  Uri- 
nary Deposits.  Fourth  American  from  the  fourth  London  edition.  In  one  hand- 
some octavo  volume  of  609  pages,  with  81  illiistrations.    Cloth,  $3.50.    Just  ready. 


The  peculiar  value  and  finish  of  the  book  are 
derived  from  its  resolute  maintenance  of  a  clinical 
and  practical  character.  This  volume  is  an  un- 
rivalled exposition  of  everything  which  relates 


directly  or  indirectly  to  the  diagnosis,  prognosis 
and  treatment  of  urinary  diseases,  and  possesses 
a  completeness  not  found  elsewhere  in  our  lan- 
guage.—  The  Medical  Chronicle,  July,  1885.  q. 


GBOSS,  S.  Z>.,  31.  !>.,  LL.  !>.,  2>.  C.  L.,  etc. 

A  Practical  Treatise  on  the  Diseases,  Injuries  and  Malformations 
of  the  Urinary  Bladder,  the  Prostate  Gland  and  the  Urethra.  Third 

•edition,  thoroughly  revised  by  Samuel  W.  Gross,  M.  D.,  Professor  of  the  Principles  of 
Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical  College,  Philadelphia.  In  one 
octavo  volume  of  574  pages,  with  170  illustrations.    Cloth,  $4.50. 

3IOBBIS,  HENBY,  31.  B.,  F.  B.  C.  S., 

Surgeon  to  and  Lecturer  on  Surgery  at  Middlesex  Hospital,  London. 

Surgical  Diseases  of  the  Kidney.  In  one  12mo.  volume.  Preparing.  See 
Series  of  Clinical  Manuals,  page  3. 

LUCAS,  CLE3IENT,  31.  B.,  B.  S.,  F.  B.  C.  S., 

Senior  Assistant  Surgeon  to  Ouy's  Hospital,  London. 
Diseases  of  the  Urethra.     In  one  12mo.  volume.    Preparing.    See  Series 
of  Clinical  Manuals,  page  3. 

TEL03IBS0N,  SIB  HEJVBT, 

Surgeon  and  Professor  of  Clinical  Surgery  to  University  College  Hospital,  London. 

Lectures  on  Diseases  of  the  Urinary  Organs.  Second  American  from  the 
third  English  edition.    In  one  8vo.  volume  of  203  pp.,  with  25  illustrations.    Cloth,  $2.25. 

By  the  Same  Author. 
On  the  Pathology  and  Treatment  of  Stricture  of  the  Urethra  and 
Urinary  Fistulse.    From  the  third  English  edition.    In  one  octavo  volume  of  359 
pages,  with  47  cuts  and  3  plates.    Cloth,  $3.50. 

COLE3IAN,  A.,  L.  B.  C.  B.,  F.  B.  C.  S.,  Exam.  L.  D.  S., 

Senior  Dent.  Surg,  and  Led.  on  Dent.  Surg,  at  St.  Bartholomew's  Hosp.  and  the  Dent.  Hosp.,  London. 

A  Manual  of  Dental  Surgery  and  Pathology.    Thoroughly  revised  and 
adapted  to  the  use  of  American  Students,  by  Thomas  C.  Stellwaqen,  M.  A.  M.  D 
D.  D.  S.,  Prof,  of  Physiology  at  the  Philadelphia  Dental  College.    In  one  handsome  octavo 
volume  of  412  pages,  with  331  illustrations.    Cloth,  $3.25. 

BASHAM    ON  RENAL  DISEASES  :  A  Clinical  I  one  12mo.  vol.  of  304  patres.  with  21  lllustrftMona 
Guide  to  their  Diagnosis  and  Treatment.   In  |  Cloth,  $2.00.  musiraiions. 
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M,  n.,  LL.  J)., 

Late  Professor  of  Venereal  Diseases 


at  the  College  of  Physicians  and 
Surgeons,  Neio  i'ork,  etc. 


and  TAYZOM,  JR.  W., 

A.  31.,  M.  JD., 

Surgeon  to  Charity  Hospital,  New  York,  Prof,  of 
Venereal  and  Skin  Diseases  in  the  University  of 
Vermont,  Pres.  of  the  Am.  Dermatological  Ass'n. 

r^^uZ  r.^  Pathology  and  Treatment  of  Venereal  Diseases.  Including  the 
wvU        1 '■^n"M^"''f  "P""  ^'^^  ^"^'^^t-    l^ifth  edition,  revised  and  largely  re- 

n?'  r,-      ^^y}P--        one  large  and  handsome  octavo  volume  of  898  pages  with 

;fL  i  V  ""t!  'iV'i^'^'^^T.  chrome-lithographic  figures.  Cloth,  $4.75 ;  leather,  $5.75 ; 
very  handsome  half  Russia,  $6.25.  >         >  >  f  > 

I'^^o'-.  "-'de  1  .  The  character  of  this  standard  work  is  so  well 


orflfnfthxn^,^-pn.'![lPwhf^^^   °n  '''l'"'  I  ""^^  it  would  be  superfluous  here  to  pass  in 

original  expeiience,  which  will  always  be  held  as  review  its  general  or  special  points  of  excellence 
fJi'?^^Jf:^lll°Ame'-'canmedicaJ. literature.  This  !  The  verdiltof  the  prCionZrbeen  passed;  it 


is  not  only  the  best  work  in  the  English  language 
upon  the  subjects  of  which  it  treats,  but  also  one 
which  has  no  equa.  in  other  tongues  for  its  clear, 
comprehensive  and  practical  handling  of  its 
themes.— A7nerican  Journal  of  the  Medical  Sciences, 
Jan,  18S4. 

It  is  certainly  the  best  single  treatise  on  vene- 
real in  our  own,  and  probably  the  best  in  any  lan- 
guage.—£osion  Medical  and  Surgical  Journal,  April 
3,  1884. 


has  been  accepted  as  the  most  thorough  and  com- 
plete exposition  of  the  pathology  and  treatment  of 
venereal  diseases  in  the  language.  Admirable  as  a 
model  of  clear  description,  an  exponent  of  sound 
pathological  doctrine,  and  a  guide  for  rational  and 
successful  treatment,  it  is  an  ornament  to  the  medi- 
cal literature  of  this  country.  The  additions  made 
to  the  present  edition  are  eminently  judicious, 
from  the  standpoint  of  practical  utility. — Journal  oj 
Cutaneous  and  Venereal  Diseases,  Jan.  1884. 


P>-ofessor  to  the  Faculty  of  Medicine  of  Paris,  and  Physician  to  the  Lourcine  Hospital. 

Syphilis,  its  Morbid  Anatomy,  Diagnosis  and  Treatment.  Specially 
revised  by  the  Author,  and  translated  with  notes  and  additions  by  J.  Henry  C.  Simes, 
M.  D.,  Demonstrator  of  Pathological  Histology  in  the  University  of  Pennsylvania,  and 
J.  William  White,  M.  D.,  Lecturer  on  Venereal  Diseases  and  Demonstrator  of  Surgery 
in  the  University  of  Pennsylvania.  In  one  handsome  octavo  volume  of  461  pages,  with 
84  very  beautiful  illustrations.    Cloth,  $3.75. 

The  anatomical  and  histological  characters  of  the 
hard  and  soft  sore  are  admirably  described.  The 
multiform  cutaneous  manifestations  of  the  disease 


are  dealt  with  histologically  in  a  masterly  way,  as 
we  should  indeed  expect  them  to  be,  and  the 
accompanj'ing  illustrations  are  executed  carefully 
and  well.  The  various  nervous  lesions  which  are 
the  recognized  outcome  of  the  syphilitic  dyscrasia 
are  treated  with  care  and  consideration.  Syphilitic 
epilepsy,  paralysis,  cerebral  syphilis  and  locomoter 
ataxia  are  subjects  full  of  interest;  and  nowhere  in 


the  whole  volume  is  the  clinical  experience  of  the 
author  or  the  wide  acquaintance  of  the  translators 
with  medical  literature  more  evident.  The  anat- 
omy, the  histology,  the  pathology  and  the  clinical 
features  of  syphilis  are  represented  in  this  work  in 
their  best,  most  practical  and  most  instructive 
form,  and  no  one  will  rise  from  its  perusal  without 
the  feeling  that  his  grasp  of  the  wide  and  impor- 
tant subject  on  whicn  it  treats  is  a  stronger  and 
surer  one. —  The  London  Practitioner,  Jan.  1882. 


BJITCHINSOX,  JOJS^ATHAJS,  F.  It.  S.,  F.  B.  C.  S., 

Consulting  Surgeon  to  the  London  Hospital. 
Syphilis.   In  one  12mo.  volume.  Preparing.  See  Series  of  Clinical  Manuals,  page  3. 


GBOSS,  SA3IUEL  W.,  A.  M.,  31.  !>., 

Professor  of  the  Principles  of  Surgery  and  of  Clinical  Surgery  in  the  Jefferson  Medical  College. 

A  Practical  Treatise  on  Impotence,  Sterility,  and  Allied  Disorders 
of  the  Male  Sexual  Organs.  Second  edition,  thoroughly  revised.  In  one  very  hand- 
some octavo  volume  of  168  pages,  with  16  illustrations.    Cloth,  $1.50. 

The  author  of  this  monograph  is  a  man  of  posi-  |  This  work  will  derive  value  from  the  high  stand- 
tive  convictions  and  vigorous  style. 


ing  of  its  author,  aside  from  the  fact  of  its  passing 
so  rapidly  into  its  second  edition.  This  is,  indeed, 
a  book  that  every  physician  will  be  glad  to  place 
in  his  library,  to  oe  read  with  profit  to  himself, 
and  with  incalculable  benefit  to  his  patient.  Be- 
sides the  subjects  embraced  in  the  title,  which  are 
treated  of  in  their  various  forms  and  degrees, 
spermatorrhoea  and  prostatorrhcea  are  also  fully 
considered.  The  work  is  thoroughly  practical  in 
character,  and  will  be  especially  useful  to  the 
general  practitioner. — Medical  Record,  Aug.  18, 
1883. 


 ,'^'"1'.'' i"^*' 

fied  by  his  experience  and  by  his  study,  which  has 
gone  hand  in  hand  with  his  experience.  In  regard 
to  the  various  organic  and  functional  disorders  of 
the  male  generative  apparatus,  he  has  had  ex- 
ceptional opportunities  for  observation,  and  his 
book  shows  that  he  has  not  neglected  to  compare 
his  own  views  with  those  of  other  authors.  1  he 
result  is  a  work  which  can  be  safely  reeonimended 
to  both  physicians  and  surgeons  as  a  guide  in  the 
treatment  of  the  disturbances  it  refers  to.  It  is 
the  best  treatise  on  the  subject  with  which  we  are 
acquainted.— y/ie  Medical  News,  Sept.  1, 1883.  

CTTLLEBIEn,  A.,^lsU3£STEAJ),  F.  J.,  31.1).,  LL.JD., 

Surgeon  to  the  Hdpital  du  Midi.       Late  Professor  of  Venereal  Diseases  in  the  College  of  Physiaans 
"  and  Surgeons,  New  lor/c. 

An  Atlas  of  Venereal  Diseases.  Translated  and  edited  by  Freeman  J.  Btjm- 
STEAD,  M.  D.  In  one  imperial  4to.  volume  of  328  pages  double-columns  with  26  plates, 
Sntaimng  about  150  figures,  beautifully  colored,  many  of  them  the  size  of  life.  Strongly 
bound  in  cloth,  $17.00.  A  specimen  of  the  plates  and  text  sent  by  mail,  on  receipt  of  25  cts. 

HILL  ON  SYPHILIS  AND  LOCAL  CONTAGIOI?^FOR»IS   OF    LOCAL    DISEASE  AFFECTING 

^ic^cArfnVRq    Tn  one  Svn  vol  of470n  Cloth  ftS  25.    PRINCIPALLY    THE    ORCtAJNS    Ot    (jl!.JN JiKA- 

LE^E^^  LECTURES  ON  SYPHim^^^^  I  TION.   In  one  8vo.  vol.  of  246  pages.   Cloth,  S2.25. 
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JBTYDJS,  J.  NEVUS'S,  A.  M.,  M,  D., 

Professor  of  Dermatology  and  Venereal  Diseases  in  Rush  Medical  College,  Chicago. 

A  Practical  Treatise  on  Diseases  of  the  Skin.  For  the  use  of  Students  and 
Practitioners.  In  one  handsome  octavo  volume  of  570  pages,  with  66  beautiful  and  elab- 
orate illustrations.    Cloth,  $4.25 ;  leather,  $5.25. 


The  author  has  given  the  student  and  practi- 
tioner a  work  admirably  adapted  to  the  wants  of 
each.  We  can  heartily  commend  the  book  as  a 
valuable  addition  to  our  literature  and  a  reliable 
guide  to  students  and  practitioners  in  their  studies 
and  practice. — A^n.  Journ.  of  Med.  Sci.,  July,  1883. 

Especially  to  be  praised  "are  the  practical  sug- 
gestions as  to  what  may  be  called  the  common- 
sense  treatment  of  eczema.  It  is  quite  impossible 
to  exaggerate  the  judiciousness  with  which  the 
formuUe  for  the  external  treatment  of  eczema  are 
selected,  and  what  is  of  equal  importance,  the  full 
and  clear  instructions  for  their  use. — London  Medi- 
cal Times  and  Oazette,  July  28, 1883. 

The  work  of  Dr.  Hyde  will  be  awarded  a  high 
position.  The  student  of  medicine  will  find  it 
peculiarly  adapted  to  his  wants.  Notwithstanding 
the  extent  of  the  subject  to  which  it  is  devoted, 
yet  it  is  limited  to  a  single  and  not  very  large  vol- 
ume, without  omitting  a  proper  discussion  of  the 
topics.  The  conciseness  of  the  volume,  and  the 
setting  forth  of  only  what  can  be  held  as  facts  will 
also  make  it  acceptable  to  general  practitioners. 
— Cincinnati  Medical  News,  Feb.  1883. 

The  aim  of  the  author  has  been  to  present  to  his 
readers  a  work  not  only  expounding  the  most 
modern  conceptions  of  his  subiect,  but  presenting 
what  is  of  standard  value.  He  has  more  especially 
devoted  its  pages  to  the  treatment  of  disease,  and 
by  his  detailed  descriptions  of  therapeutic  meas- 
ures has  adapted  them  to  the  needs  of  the  physi- 


cian in  active  practice.  In  dealing  with  these 
questions  the  author  leaves  nothing  to  the  pre- 
sumed knowledge  of  the  reader,  but  enters  thor- 
oughly into  the  most  minute  description,  so  that 
one  is  not  onlj'  told  what  should  be  done  under 
given  conditions  but  how  to  do  it  as  well.  It  is 
therefore  in  the  best  sense  "a  practical  treatise." 
That  it  is  comprehensive,  a  glance  at  the  index 
will  show. — Mart/land  Medical  Journal,  July  7,  1883, 
Professor  Hyde  has  long  been  known  as  one  of 
the  most  intelligent  and  enthusiastic  representa- 
tives of  dermatology  in  the  west.  His  numerous 
contributions  to  tne  literature  of  this  specialty 
have  gained  for  him  a  favorable  recognition  as  a 
careful,  conscientious  and  original  observer.  The 
remarkable  advances  made  in  our  knowledge  of 
diseases  of  the  skin,  especially  from  the  stand- 
point of  pathological  histology  and  improved 
methods  of  treatment,  necessitate  a  revision  of 
the  older  text^books  at  short  intervals  in  order  to 
bring  them  up  to  the  standard  demanded  by  the  . 
march  of  science.  This  last  contribution  of  Dr. 
Hyde  is  an  effort  in  this  direction.  He  has  at- 
tempted, as  he  informs  us,  the  task  of  presenting 
in  a  condensed  form  the  results  of  the  latest  ob- 
servation and  experience.  A  careful  examinatiod 
of  the  work  convinces  us  that  he  has  accomplishen 
his  task  with  painstaking  fidelity  and  with  a  cred- 
itable result. — Journal  of  Cutaneous  and  Venereal 
Diseases,  June,  1883. 


Physician  to  the  Department  for  Skin  Diseases, 
University  College  Hospital,  London. 


FOX,  T,,  M.n.,  FB.  C.  JP.,  and  FOX,  T.  C,  B,A.,  M.B.  C,S., 

Physician  for  Diseases  of  the  Skin  to  the 
Westminster  Hospital,  London. 

An  Epitome  of  Skin  Diseases.  With  Formulae.  For  Students  and  Prac- 
titioners. Third  edition,  revised  and  enlarged.  In  one  very  handsome  12mo.  volume 
of  238  pages.    Cloth,  $1 .25.. 


The  third  edition  of  this  convenient  handbook 
calls  for  notice  owing  to  the  revision  and  expansion 
which  it  has  undergone.  The  arrangement  of  skin 
diseases  in  alphabetical  order,  which  is  the  method 
of  classification  adopted  in  this  work,  becomes  a 
positive  advantage  to  the  student.  The  book  is 
one  which  we  can  strongly  recommend,  not  only 
to  students  but  also  to  practitioners  who  require  a 
compendious  summary  of  the  present  state  of 
dermatology. — British  Medical  Journal,  July  2, 1883. 

We  cordially  recommend  Fox's  Epitome'to  those 
whose  time  is  limited  and  who  wish  a  handy 


manual  to  lie  upon  the  table  for  instant  reference. 
Its  alphabetical  arrangement  is  suited  to  this  use, 
for  all  one  has  to  know  is  the  name  of  the  disease, 
and  here  are  its  description  and  the  appropriate 
treatment  at  hand  and  ready  for  instant  applica- 
tion. The  present  edition  has  been  very  carefully 
revised  and  a  number  of  new  diseases  are  de- 
scribed, while  most  of  the  recent  additions  to 
dermal  therapeutics  find  mention,  and  the  formu- 
lary at  the  end  of  the  book  has  been  considerably 
augmented.— TVie  Medical  News,  December,  1883. 


MOMMIS,  MALCOLM,  M,  D., 

Joint  Lecturer  on  Dermatology  at  St.  Mary's  Hospital  Medical  School,  London. 
Skin  Diseases ;  Including  their  Definitions,  S3'mptoms,  Diagnosis,  Prognosis,  Mor- 
bid Anatomy  and  Treatment.    A  Manual  for  Students  and  Practitioners.    In  one  12mo. 
volume  of  316  pages,  with  illustrations.    Cloth,  $1.75. 

for  clearness  of  expression  and  methodical  ar- 
rangement is  better  adapted  to  promote  a  rational 
conception  of  dermatology— a  branch  confessedly 
ditiicult  and  perplexing  to  the  beginner.— 5i.  Louis 
Courier  of  Medicine.,  April,  1880. 

The  writer  has  certainly  given  in  a  small  compass 
a  large  amount  of  well-compiled  information,  and 
his  little  book  compares  favorably  with  any  other 
which  has  emanated  from  England,  while  in  many 
points  he  has  emancipated  himself  from  the  stub- 
bornly adhered  to  errors  of  others  of  his  country- 
men. There  is  certainly  excellent  material  in  the 
book  which  will  well  repay  perusal.— Boston  Med 
and  Surg.  Journ.,  March,  1880. 


To  phj'sicians  who  would  like  to  know  something 
about  skin  diseases,  so  that  when  a  patient  pre- 
sents himself  for  relief  they  can  make  a  correct 
diagnosis  and  prescribe  a  rational  treatment,  we 
unhesitatingly  recommend  this  little  book  of  Dr. 
Morris.  The  affections  of  the  skin  are  described 
in  a  terse,  lucid  manner,  and  their  several  charac- 
teristics so  plainly  set  forth  that  diagnosis  will  be 
easy.  The  treatment  in  each  case  is  such  as  the 
experience  of  the  mosteminent  dermatologist.s  ad- 
vises.— Cincinnati  M&lical  News,  April,  1880. 

This  is  emphatically  a  learner's  book;  for  we 
can  safely  say,  that  in  the  whole  range  of  medical 
literature  there  is  no  book  of  a  like  scope  which 


WILSON,  FBASMTIS,  F.  B,  S. 

The  Student's  Book  of  Cutaneous  Medicine  and  Diseases  of  the  Skin 

In  one  handsome  small  octavo  volume  of  535  pages.    Cloth,  $3.50. 

MILLIEB,  THOMAS,  M.  !>., 

Physician  to  the  Skin  Department  of  University  College,  London. 
Handbook  of  Skin  Diseases ;  for  Students  and  Practitioners.    Second  Ameri- 
can edition.    In  one  12mo.  volume  of  353  pages,  with  plates.    Cloth,  $2.25. 
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^  AMEMICAJ^  SYSTEM  OF  GYNECOLOGY. 

by  MAT??^'^°M!t^''M°n°^i^'/''  Treatises  by  Various  Authors.  Edited 
versity  of  Salo"  Professor  of  Obstetrics  and  Gynecology  in  the  Uni- 

prepamS,.  '  ^""'^  handsome  octavo  volumes,  richly  illustrlted.    In  active 
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TSOMAS,  T,  GAILLARD,  M.  D., 

Professor  of  Diseases  of  Women  in  the  College  of  Physicians  and  Surgeons,  N.  Y. 

A  Practical  Treatise  on  the  Diseases  of  Women,  Fifth  edition,  thoroughly 
revised  and  rewritten.  In  one  large  and  Irandsome  octavo  volume  of  810  pages,  with  266 
illustrations.    Cloth,  $5.00 ;  leather,  $6.00  ;  very  handsome  half  Eussia,  raised  bands,  $6.50. 

The  words  which  follow  "  fifth  edition"  are  in  |  vious  one.  As  a  book  of  reference  for  the  busy 
this  case  no  mere  formal  announcement.  The  i  practitioner  it  is  unequalled.— Boston  Medical  any 
alterations  and  additions  which  have  been  made  are  Surgical  Journal,  April  7, 1880. 
both  numerous  and  important.  The  attraction'  It  has  been  enlarged  and  carefully  revised.  It  is 
and  the  permanent  character  of  this  book  lie  in  '  a  condensed  eneycIoptBdia  of  gyntecological  medi- 
the  clearness  and  truth  of  the  clinical  descriptions  ;  cine.    The  style  of  arrangement,  the  masterly 


of  diseases;  the  fertility  of  the  author  in  thera- 
peutic resources  and  the  fulness  with  which  the 
details  of  treatment  are  described;  the  definite 
character  of  the  teaching;  and  last,  but  not  least, 
the  evident  candor  which  pervades  it.  We  would 
also  particularize  the  fulness  wuth  which  the  his- 
tory of  the  subject  is  gone  into,  which  makes  the 
book  additionally  interesting  and  gives  it  value  as 
a  work  of  reference. — London  Medical  Times  and 
Gazette,  July  .30,  1881. 

The  determination  of  the  author  to  keep  his 
book  foremost  in  the  rank  of  works  on  gynaecology 


manner  in  which  each  subject  is  treated,  and  the 
honest  convictions  derived  from  probably  the 
largest  clinical  experience  in  that  specialty  of  any 
in  this  country,  all  serve  to  commend  it  in  the 
highest  terms  to  the  practitioner. — Nashville  Jour, 
of  Med.  and  Surg.,  Jan.  1881. 

That  the  previous  editions  of  the  treatise  of  Dr. 
Thomas  were  thought  worthy  of  translation  into 
German,  French,  Italian  and  Spanish,  is  enough 
to  give  it  the  stamp  of  genuine  merit.  At  home  it 
has  made  its  way  into  the  library  of  every  obstet- 
rician and  gynaecologist  as  a  safe  guide  to  practice. 


is  most  gratifying.  Recognizing  the  fact  that  this  I  No  small  number  of  additions  have  been  made  to 
can  only  be  accomplished  by  fi'equent  and  thor-  \  the  present  edition  to  make  it  correspond  to  re- 
ough  revision,  he  has  spared  "no  pains  to  make  the  cent  improvements  in  treatment. — Pacific  Medical 
present  edition  more  desirable  even  than  the  pre-  |  and  Surgical  Journal,  Jan.  1881. 

Ems,  AJEtTBTUM  W,,  M.  X).,  Lond.,  F.B.  M.JR.  C.S., 

Assist.  Obstetric  Physician  to  Middlesex  Hospital,  late  Physician  to  British  Lying-in  Hospital. 
The  Diseases  of  Women.    Including  their  Pathology,  Causation,  Symptoms, 
Diagnosis  and  Treatment.    A  Manual  for  Students  and  Practitioners.    In  one  handsome 
octavo  volume  of  576  pages,  with  148  illustrations.    Cloth,  $3.00 ;  leather,  $4.00. 


It  is  a  pleasure  to  read  a  book  so  thoroughly 
good  as  this  one.  The  special  qualities  which  are 
conspicuous  are  thoroughness  in  covering  the 
whole  ground,  clearness  of  description  and  con- 
ciseness of  statement.   Another  marked  feature  of 


The  greatest  pains  have  been  taken  with  the 
sections  relating  to  treatment.  A  liberal  selection 
of  remedies  is  given  for  each  morbid  condition, 
the  strength,  mode  of  application  and  other  details 
being  fully  explained.   The  descriptions  of  gynse- 


the  book  is  the  attention  paid  to  the  details  of  [  cological  manipulations  and  operations  are  full, 


many  minor  surgical  operations  and  procedures, 
a.s,  for  instance,  the  use  of  tents,  application  of 
leeches,  and  use  of  hot  water  injections.  These 
are  among  the  more  common  methods  of  treat- 
ment, and  yet  verv  little  is  said  about  them  in 
many  of  the  text-books.  The  book  is  one  to  be 
warmly  recommended  especially  to  students  and 
general  practitioners,  who  need  a  concise  but  com- 
plete remme  of  the  whole  subject.  Specialists,  too, 
will  find  many  useful  hints  in  its  pages.— -Bosion 
Med.  and  Surg.  Journ.,  March  2, 1882. 


clear  and  pi  actieal.  Much  care  has  also  been  be- 
stowed on  the  parts  of  the  book  which  deal  with 
diagnosis— we  note  especially  the  pages  dealing 
with  the  differentiation,  one  from  another,  of  the 
different  kinds  of  abdominal  tumors.  The  prac- 
titioner will  therefore  find  in  this  book  the  kind 
of  knowledge  he  most  needs  in  his  daily  work,  and 
he  will  be  pleased  with  the  clearness  and  fulness 
of  the  information  there  given.— The  Practitioner, 
Feb.  1882. 


BARNES,  ROBERT,  M.  D.,  F.  R.  a  JP., 

Obstetric  Physician  to  St.  nomas'  Hospital,  London,  etc. 

A  Clinical  Exposition  of  the  Medical  and  Surgical  Diseases  of  Women. 

In  one  handsome  octavo  volume,  with  numerousJUustrations.    New  edition.  Preparing. 

WjEST,  CSARLES,  M.  Z). 

Lectures  on  the  Diseases  of  Women.  Third  American  from  the  third  Lon- 
don edition.    In  one  octavo  volume  of  543  pages.    Cloth,  $3.75 ;  leather,  $4.75. 
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B3IMET,  THOMAS  ADDIS,  31.  D.,  LL.  D., 

SuryeoTi  to  the  Womai^s  Hospital,  New  York,  etc. 

The  Principles  and  Practice  of  Gynaecology ;  For  the  use  of  Students  and 
Practitioners  of  Medicine.  New  (tliird)  edition,  thoroughly  revised.  In  one  large  and  very- 
handsome  octavo  volume  of  880  pages,  with  150  illustrations.  Cloth,  $5 ;  leather,  $6. 
{Just  ready.) 

We  are  in  doubt  whether  to  congratulate  the  !  The  time  has  parsed  when  Emmet's  Gr/ncecology 
author  more  than  the  profession  upon  the  appear-  i  was  to  be  regarded  as  a  book  for  a  single  country 
ance  of  the  tliird  edition  of  this  well-known  work.  I  or  for  a  single  generation.    It  has  always  been  his 


Embodying,  as  it  does,  the  Iffe-long  experience  of 
one  who  has  conspicuously  distinguished  himself 
as  a  bold  and  successful  operator,  and  who  has 
devoted  so  much  attention  to  the  specialty,  we 
feel  sure  the  profession  will  not  fail  to  appreciate 
the  privilege  thus  offered  them  of  perusing  the 
views  and  practice  of  the  author.  His  earnestness 


aim  to  popularize  gyntecology,  to  bring  it  within 
easv  reach  of  the  general  practitioner.  The  orig- 
inality of  the  ideas,  aside  from  the  perfect  con- 
fidence which  we  feel  in  the  author's  statements, 
compels  our  admiration  and  respect.  We  may 
well  take  an  honest  pride  in  Dr.  Emmet's  work 
and  feel  that  his  book  can  hold  its  own  against  the 


of  purpose  and  conscientiousness  are  manifest,  i  criticism  of  two  continents.    It  represents  all  that 


He  gives  not  only  his  individual  experience  but 
endeavors  to  represent  the  actual  state  of  gynae- 
cological science  and  art. — British  Medical  Jour- 
nal, May  Ifi,  1885. 

No  jot  or  tittle  of  the  high  praise  bestowed  upon 
the  first  edition  is  abated.  It  is  still  a  book  of 
marked  personality,  one  based  upon  large  clinical 
experience,  containing  large  and  valuable  ad- 
ditions to  our  knowledge,  evidently  written  not 
only  with  honest}'  of  purpose,  but  with  a  conscien- 
tious sense  of  responsibility,  and  a  book  that  is  at 
once  a  credit  to  its  author  and  to  American  med- 
ical literature.  We  repeat  that  it  is  a  book  to  be 
studied,  and  one  that  is  indispensable  to  every 
practitioner  giving  any  attention  to  gynsecology. — 
American  Journal  of  the  Medical  Sciences,  April,  1885. 


is  most  earnest  and  most  thoughtful  in  American 
gynsecology.  Emmet's  work  will  continue  to 
reflect  the  individuality,  the  sterling  integrity  and 
the  kindly  lieart  of  its  honored  author  long  after 
smaller  books  have  been  forgotten.— ^werican 
Journal  of  Obstetrics,  May,  1885. 

Any  work  on  gynsecology  by  Emmet  must 
always  have  esnecial  interest  and  value.  He  has 
for  many  years'  been  an  exceedingly  busy  prac- 
titioner in  this  department.  Few  men  have  had 
his  experience  and  opportunities.  As  a  guide 
either  for  the  general  practitioner  or  specialist, 
it  is  second  to  none  other.  No  one  can  read 
Emmet  without  pleasure,  instruction  and  profit. 
— Cincinnati  Lancet  and  Clinic,  Jan  31,  1885. 


DUJVCAJSr,  J.  MATTHEWS,  M.D.,  LL,  D.,  F.  B.  S.  jEJ.,  etc. 

Clinical  Lectures  on  the  Diseases  of  Women ;  Delivered  in  Saint  Bar- 
tholomew's Hospital.    In  one  handsome  octavo  volume  of  175  pages.    Cloth,  $1.50. 

They  are  in  every  way  worthy  of  their  author  ;  stamp  of  individuality  that,  if  widely  read,  as  they 
indeed,  we  look  upon  them  as  among  the  most  certainly  deserve  to  be,  they  cannot  fail  to  exert  a 
valuable  of  his  contributions.  They  are  all  upon  wholesome  restraint  upon  the  undue  eagerness 
matters  of  great  interest  to  the  general  practitioner,  vvith  which  many  young  physicians  seem  bent 
Some  of  them  deal  with  subjects  that  are  not,  as  a  upon  following  the  wild  teachings  which  so  infest 
rule,  adequately  handled  in  the  textbooks;  others  the  gynsecology  of  the  present  day. — N.  Y.  Medical 
of  them,  while  bearing  upon  topics  that  are  usually  Journal,  Blarcn,  1880. 
treated  of  at  length  in  such  works,  yet  bear  such  a 


MAY,  CHARLES  H.,  M.  D. 

Late  House  Surgeon  to  Mount  Sinai  Hospital,  New  Yerk. 

A  Manual  of  the  Diseases  of  Women.  Containing  a  concise  and  systematic 
exposition  of  theory  and  practice.    In  one  12mo.  volume  of  about  350  pages.    In  pi-ess. 

HODGE,  HUGHL.,  M.  D., 

Emeritus  Professor  of  Obstetrics,  etc.,  in  the  University  of  Pennsylvania. 
On  Diseases  Peculiar  to  Women;  Including  Displacements  of  the  Uterus. 
Second  edition,  revised  and  enlarged.    In  one  beautifully  printed  octavo  volume  of  519 
pages,  with  original  illustrations.    Cloth,  $-4.50. 

By  the  Same  Author. 

The  Principles  and  Practice  of  Obstetrics.  Illustrated  with  large  litho- 
grapliic  plates  containing  159  figures  from  original  photographs,  and  with  numerous  wood- 
cuts. In  one  large  quarto  volume  of  542  double-columned  pages.  Strongly  bound  in 
cloth,  $14.00. 

*  *  Specimens  of  the  plates  and  letter-press  will  be  forwarded  to  any  address,  free  by 
mail,  on  receipt  of  six  cents  in  postage  stamps. 

JIA3ISBOTHAM,  FRANCIS  H.,  31.  D. 

The  Principles  and  Practice  of  Obstetric  Medicine  and  Surgery; 

In  reference  to  the  Process  of  Parturition.  A  new  and  enlarged  edition,  thoroughly  revised 
by  the  Author.  With  additions  by  W.  _V.  Keating,  M.  D.,  Professor  of  Obstetrics,  etc., 
in  the  Jetterson  Medical  College  of  Philadelphia.  In  one  large  and  handsome  imperial 
octavo  volume  of  640  pages,  with  64  full-page  plates  and  43  woodcuts  in  the  text,  contain- 
ing in  all  nearly  200  beautiful  figures.    Strongly  bound  in  leather,  with  raised  bands,  $7. 

ASHWELL'S  PRACTICAL  TREATISE  ON  THE  i  AND  OTHER  DISEASES  PECULIAR  TO  WO- 
DISEASES  PECULIAR  TO  WOMEN.  Third  MEN.  In  one  8vo.  vol.  of  4r,4  pages.  Cloth  82  50 
American  from  the  third  and  revised  London  1  MEIGS  ON  THE  NATURE,  SIGNS  AND  TREAT- 
edition.    In  one  Svo.  vol.,  pp.  520.   Cloth.  83.50.         MENT  OF  CHILDBED  FEVER.    In  one  8vo 

CHURCHILL  ON  THE  '  PUERPERAL  FEVER  ,     volume  of  346  pages.   Cloth,  $2.00. 
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I'LAYFAin,  W.  S.,  31.  2).,  F.  It,  C.  P., 

Professor  of  Obstetric  Medicine  in  King's  College,  London,  etc, 

A  Treatise  on  the  Science  and  Practice  of  Midwifery.  New  (fourth) 
American,  from  the  fifth  English  edition.  Edited,  with  additions,  by  Robert  P.  Har- 
ris, M.  D.  In  one  handsome  octavo  volume  of  654  pages,  with  3  plates  and  201  engrav- 
ings   Cloth,  |4  ;  leather,  $5  ;  half  Russia,  |5.50.    Just  ready. 


This  excellent  work  needs  no  commendation. 
For  many  years  it  has  maintained  a  deservedly 
high  reputation  among  teacher.s  as  a  text  book, 
and  in  the  profession  as  a  guide  to  the  practical 
experiences  which  attend  the  obstetrician.  The 
present  edition,  under  the  supervision  of  Dr.  Har- 
ris, has  been  carefully  revised,  and  many  portions 
rewritten,  and  the  whole  work  has  been  adapted  to 
the  wants  and  circumstances  of  this  continent. — 
Buffalo  Medical  and  Surgical  Journal,  Aug.  1885.  q. 

In  the  short  time  that  this  excellent  and  highly 
esteemed  work  has  been  before  the  profession  it 


has  reached  a  fourth  edition  in  this  country  and  a 
fifth  one  in  England.  This  fact  alone  speak.s  in 
high  praise  of  it,  and  it  seems  to  us  that  scarcely 
more  need  be  said  of  it  in  the  way  of  endorsement 
of  its  value.  As  a  text  book  for  students  and  for 
the  uses  of  the  general  practitioner  there  is  no 
work  on  obstetrics  superior  to  the  work  of  Dr. 
Playfair.  Its  teachings  are  practical,  written  in 
plain  language,  and  aftord  a  correct  understanding 
of  the  art  of  midwifery.  No  one  can  be  disap- 
pointed in  it. —  Cincinnati  Medical  News,  June,  188S. 


BAMIS^ES,  MOBEMT,  M.  !>.,  and  FAJSTCOVJIT,  M.  2)., 

Phys.  to  the  General  Lying-in  Hosp.,  Land.  Obstetric  Phys.  to  St.  Thomas'  Hasp.,  Lond. 

A  System  of  Obstetric  Medicine  and  Surgery,  Theoretical  and  Clin- 
ical. For  the  Student  and  the  Practitioner.  The  Section  on  Embryology  contributed  by 
Prof.  Milnes  Marshall.  In  one  handsome  octavo  volume  of  about  1000  pages,  profusely 
illustrated.   Cloth,  $5 ;  leather,  §6.     In  a  few  days. 

BABKJEB,  FOBDYCE,  A.  M.,  M,  Z>.,  XX.  X>.  Fdin., 

Clinical  Professor  of  Midwifery  and  the  Diseases  of  Women  in  the  Bellevue  Hospital  Medical  College, 
New  York,  Jlonorary  Fellow  of  the  Obstetrical  Societies  of  London  and  Edinburgh,  etc.,  etc. 

Obstetrical  and  Clinical  Essays.  In  one  handsome  12mo.  volume  of  about 
300  pages.  Preparing.  

KIJS^Gf  A.  F.  A,,  31,  X>., 

Professor  of  Obstetrics  and  Diseases  of  Women  in  the  Medical  Department  of  the  Columbian  Univer- 
sity, Washington,  D.  C,  and  in  the  University  of  Vermont,  etc. 
A  Manual  of  Obstetrics.    Second  edition.    In  one  very  handsome  12mo.  volume 
of  331  pases,  with  59  illustrations.    Cloth,  $2.00. 

It  must  be  acknowledged  that  this  is  just  what  j  densed  style  of  composition,  the  writer  has  pre- 
it  prSends  to  be-a  sould  guide,  a  portable  epit-  '  sented  a  great  deal  of  what  it  is  well  hat  every 
on^fawoi-k  in  which  only  indispeAsable  matter  |  obstetrician  should  know  and  be  ready  to  practice 
W  l4rpre4nteTleavi^^  out  all  padding  and  or  prescribe.  The  fact  that  the  demand  for  the 
chaff  and  one  in  wM  find  pure    volume  has  been  such  as  to  exhaust  the  hrst 

whea\  or  condei5^3rd  nutrirnent.-A-^^^  edition  in  a  little  oyer  a  year. and  a  half  speaks 

Tcaflnd  Surr^^^^^^^  May,  1884.  I  well  for  its  popularity.-^ mencan  Journal  of  the 

In  a  series  of  short  paragraphs  and  by  a  con-  t  Medical  Sciences,  April,  1884. 

LAXDIS,  ELFNBY  G.,  A,  3f,,  31,  B,, 

Professor  of  Obstetrics  and  the  Diseases  of  Women  in  Starling  Medical  College,  Columbus  0. 
The"  Management  of  Labor.    In  one  handsome  12mo.  volume  of  about  300 
pages,  with  30  illustrations.  Shortly. 


BABNES,  FAJSCOUBT,  M.  B., 

Obstetric  Physician  to  St.  Thomas'  Hospital,  London. 

A  Manual  of  Midwifery  for  Midwives  and  Medical  Students.   In  one 

royal  12mo.  volume  of  197  pages^witl^ oO  illustrations.    Cloth,  $1.2o. 

T>AT{VIN,  THEOPSILVS,  31,  B.,  LL,  B,, 

Professor  of  Obstetrics  and  the  Diseases  of  Women  and  Children  in  the  Jefferson  Medical  Mlege 
A  Treatise  on  Midwifery.    In  one  very  handsome  octavo  volume  of  about  550 
pages,  with  numerous  illustrations.    In  press.  

BABBYf  *^^,^^„£;';,i/£*,pi«ai*WiVe.suJen«  of  the  Obstet.  Society  of  Philadelphia. 

^^r^^^r^rrne  Pregnancy:  its  Clinical  History,  Diagnosis,  Prognosis  and 
TreaUnfnf 'lYoneCd^om^ 

TAmEB^  TSOMASSAm  ^^^^^  ^^^^ 

E.gi?s^'?ifion!^^Jctt?o%^r^^  ^«  -dcuts.   Cloth,  .4.25. 

ZStSS^i^TS:ci^  octavo  484  pages.    Cloth,  $4.00. 
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LJEISHMAN,  WILLIAM,  M.  D., 

Begins  Professor  of  Midwifery  in  the  University  of  Olasgow,  etc. 

A  System  of  Midwifery,  Including  the  Diseases  of  Pregnancy  and  the 
Puerperal  State.  Third  American  edition,  revised  by  the  Author,  with  additions  by 
John  S.  Parry,  M.  D.,  Obstetrician  to  the  Philadelpliia  Hospital,  etc.  In  one  large  and 
veij  handsome  octavo  volume  of  740  pages,  with  205  illustrations.  Cloth,  $4.50 ;  leather, 
*5.50 ;  very  handsome  half  Russia,  raised  bands,  $6.00, 


The  author  is  broad  in  his  teachings,  and  dis- 
cusses briefly  the  comparative  anatomy  of  the  pel- 
vis and  tlie  mobility  of  the  pelvic  articulations. 
The  second  chapter  is  devoted  especially  to 
the  siudy  of  the  pelvis,  while  in  the  third  the 
female  organs  of  generation  are  introduced. 
The  structure  and  development  of  the  ovum  are 
admirably  described.  Then  follow  chapters  upon 
the  various  subjects  embraced  in  the  study  of  mid- 
wifeiy.  The  descriptions  throughout  the  work  are 
plain  and  pleasing.  It  is  sufficient  to  state  that  in 
this,  the  last  edition  of  this  well-known  work,  every 
recent  advancement  in  this  field  has  been  brought 
forward. — Physician  and  Surgeon,  Jan.  1880. 

We  gladly  welcome  the  new  edition  of  this  ex- 
cellent text-book  of  midwifery.  The  former  edi- 
tions have  been  most  favorably  received  by  the 
profession  on  both  sides  of  the  Atlantic.   In  the 


preparation  of  the  present  edition  the  author  has 
mfcde  such  alterations  as  the  progress  of  obstetri- 
cal science  seems  to  require,  and  we  cannot  but 
admire  the  ability  with  which  the  task  has  been 
performed.  We  consider  it  an  admirable  text- 
book for  students  during  their  attendance  upon 
lectures,  and  have  great  pleasure  in  recommend- 
ing it.  As  an  exponent  of  the  midwifery  of  the 
present  day  it  has  no  superior  in  the  English  lan- 
guage.— Canada  Lancet,  Jan.  1880. 

To  the  American  student  the  work  before  us 
must  prove  admirably  adapted.  Complete  in  all  its 
parts,  essentially  modern  in  its  teachings,  and  with 
demonstrations  noted  for  clearness  and  precision, 
it  will  gain  in  favor  and  be  recognized  as  a  work 
of  standard  merit.  The  worli  cannot  fail  to  be 
popular  and  is  cordially  recommended. — N.  O. 
Med.  and  Surg.  Journ.,  March,  1880. 


SMITH,  J,  LEWIS,  M, 

Clinical  Professor  of  Diseases  of  Children  in  the  Bellevue  Hospital  Medical  College,  N.  Y. 

A  Complete  Practical  Treatise  on  the  Diseases  of  Children.  Fifth 
edition,  thoroughly  revised  and  rewritten.  In  one  handsome  octavo  volume  of  836  pages, 
with  illustrations.   Cloth,  $4.50 ;  leather,  $5.50 ;  very  handsome  half  Russia,  raised  bands,  $6. 


This  is  one  of  the  best  books  on  the  subject  with 
which  we  have  met  and  one  that  has  given  us 
satisfaction  on  every  occasion  on  which  we  have 
consulted  it,  either  as  to  diagnosis  or  treatment. 
It  is  now  in  its  fifth  edition  and  in  its  present  form 
is  a  very  adequate  representation  of  the  subject  it 
treats  of  as  at  present  understood.  The  important 
subject  of  infant  hygiene  is  fully  dealt  with  in  the 
early  portion  of  the  book.  The  great  bulk  of  the 
work  is  appropriately  devoted  to  the  diseases  of 
infancy  and  childhood.  We  would  recommend 
any  one  in  need  of  information  on  the  subject  to 
procure  the  worlc  and  form  his  own  opinion  on  it. 


which  we  venture  to  say  will  be  a  favorable  one. — 
Dublin  Jotirnal  of  Medical  Science,  March,  1883. 

There  is  no  book  published  on  the  subjects  of 
which  this  one  treats  that  is  its  equal  in  value  to 
the  physician.  Wiiile  he  h'a,s  said  just  enough  to 
impart  the  information  desired  by  general  practi- 
tioners on  such  questions  as  etiology,  pathology, 
prognosis,  etc.,  he  has  devoted  more  attention  to 
the  diagnosis  and  treatment  of  the  ailments  which 
he  so  accurately  describes  ;  and  such  information 
is  exactly  what  is  wanted  by  the  vast  majority  of 
"  family  physicians." — Va.  Med.  Monthly,  Feb.  1882. 


KUATIWG,  JOM]S^3I.,  M.  D., 

Lecturer  on  the  Diseases  vf  Children  at  the  University  of  Pennsylvania,  etc. 

The  Mother's  Guide  in  the  Management  and  Feeding  of  Infants.  In 

one  handsome  12mo.  volume  of  118  pages.    Cloth,  $1.00. 

Works  like  this  one  will  aid  the  physician  im-  |  the  employment  of  a  wet-nurse,  about  the  proper 
mensely,  for  it  saves  the  time  he  is  constantly  giv-  |  food  for  a  nursing  mother,  about  the  tonic  effects 
ing  his  patients  in  instructing  them  on  the  sub-  i  of  a  bath,  about  the  perambulator  rcrsws  the  nurses, 
jects  here  dwelt  upon  so  thoroughly  and  prae-  I  arms  and  on  many  other  subjects  concerning 
tically.   Dr.  Keating  has  written  a  practical  book^  |  which  the  critic  might  say,  "surely  this  is  obvi- 


has  carefully  avoided  unnecessary  repetition,  anci 
successfully  instructed  the  mother  in  sucli  details 
of  the  treatment  of  her  child  as  devolve  upon  her. 
He  has  studiously  omitted  giving  prescriptions, 
and  instructs  the  mother  when  to  call  upon  the 
doctor,  as  his  duties  are  totally  distinct  from  hers. 
— American  Journal  of  Obstetrics,  October,  1881. 

Dr.  Keating  has  kept  clear  of  the  common  fault 
of  works  of  this  sort,  viz.,  mixing  the  duties  of 
the  mother  witii  those  proper  to  the  doctor.  There 
Is  the  ring  of  common  sense  in  the  remarks  about 


ous,"  but  which  experience  teaches  us  are  exactly 
the  things  needed  to  be  insisted  upon,  with  the  rich 
as  well  as  the  poor. — London  Lancet,  January,  28 1882. 

A  book  small  in  size,  written  in  pleasant  style,  in 
language  which  can  be  readily  understood  by  any 
mother,  and  eminently  practical  and  safe;  in  fact 
a  book  for  which  we  have  been  waiting  a  long 
time,  and  which  we  can  most  heartily  recommend 
to  mothers  as  the  book  on  this  subject.— xA'eu;  York 
Medical  Journal  and  Obstetrical  Review,  Feb.  1882. 


OWEJSr,  BnMUND,  M.  B.,  F.  h,  c,  s., 

Surgeon  to  the  Children's  Hospital,  Great  Orrrwnd  St.,  London. 
Surgical  Diseases  of  Children.  In  one  12mo.  volume.  Preparing.   See  Series 
of  Clinical  Manuals,  page  8. 

WEST,  CHARLES,  M.  2)., 

Physician  to  the  Hospital  for  Sick  Children,  London,  etc. 

Lectures  on  the  Diseases  of  Infancy  and  Childhood.  Fifth  American 
from  6th  English  edition.  In  one  octavo  volume  of  686  pages.  Cloth,  $4.50 ;  leather,  $5.50. 

By  the  Same  Author. 

On  Some  Disorders  of  the  Nervous  System  in  Childhood.   In  one  small 

12mo.  volume  of  127  pages.    Cloth,  $1.00. 


CONDIE'S  PRACTICAL   TREATISE  ON  THE 
DISEASES  OF  CHILDREN.   Sixth  edition,  re- 


vised and  augmented.  In  one  octavo  volume  ol 
779  pages.   Cloth,  $5.25 ;  leather,  86.26. 
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TIDY,  CHAMLJES  MEYMOTT,  M.  B.,  F,  C.  S., 

Professor  of  Oiemistry  and  of  Forensic  Medicine  and  Public  Health  at  the  London  Hospital,  etc. 
i\r.  -^Sal  Medicine.    Volume  II.    Legitimacy  and  Paternity,  Pregnancy,  Abor- 
tion, Kape,  Indecent  Exposure,  Sodomy,  Bestiality,  Live  Birth,  Infanticide,  Asphyxia, 
x^rowning,  Hanging,  Strangulation,  Suffocation.    Making  a  very  handsome  imperial  oc- 
tavo volume  of  529  pages.    Cloth,  $6.00;  leather,  $7.00. 

«i  +  ^  ^■^^w^  \r.  Containing  664   imperial  octavo  pages,  with  two  beautiful  colored 
plates.    Cloth,  $6.00 ;  leather,  $7.00. 
•'^*K?„^^^i!K*?"?°.^^P*'.®ssed  with  the  first  portion 


of  this  work  is  in  no  wise  lessened  by  a  perusal  of 
the  second  volume.  We  find  it  characterized  by 
the  same  fulness  of  detail  and  clearness  of  ex- 
pression which  we  had  occasion  so  highly  to  com- 
mend in  our  former  notice,  and  which  render  it  so 
valuable  to  the  medical  jurist.     The  copious 


tables  of  cases  appended  to  each  division  of  the 
subject,  must  have  cost  the  author  a  prodigious 
amount  of  labor  and  research,  but  they  constitute 
one  of  the  most  valuable  features  of  the  book, 
especially  for  reference  in  medico-legal  trials. — 
American  Journal  of  the  Medical  Sciences,  April,  1884. 


TAYLOJR,  ALFRBD  S.,  M.  D., 

Lecturer  on  Medical  Jurisprudence  and  Chemistry  in  Ouy's  Hospital,  London. 
A  Manual  of  Medical  J lirisprudence.  Eighth  American  from  the  tenth  Lon- 
don edition,  thoroughly  revised  and  rewritten.  Edited  by  John  J.  Eeese,  M.  D.,  Professor 
of  [Medical  Jurisprudence  and  Toxicology  in  the  University  of  Pennsylvania.  In  one 
large  octavo  volume  of  937  pages,  with  70  illustrations.  Cloth,  $5.00 ;  leather,  $6.00;  half 
Russia,  raised  bands,  $6.50. 


?^The  American  editions  of  this  standard  manual 
have  for  a  long  time  laid  claim  to  the  attention  of 
the  profession  in  this  country;  and  the  eighth 
comes  before  us  as  embodUfing  the  latest  thoughts 
and  emendations  of  Dr.  Taylor  upon  the  subject 
to  which  he  devoted  his  life  with  an  assiduity  and 
success  which  made  him  facile  princeps  among 
English  writers  on  medical  jurisprudence.  Both 
the  author  and  the  book  have  made  a  mark  too 
deep  to  be  affected  by  criticism,  whether  it  be 
censure  or  praise.  In  this  case,  however,  we  should 


only  have  to  seek  for  laudatory  terms. — American 
Journal  of  the  Medical  Sciences,  Jan.  1881. 

This  celebrated  work  has  been  the  standard  au- 
thority in  its  department  for  thirty-seven  j'ears, 
both  in  England  and  America,  in  both  the  profes- 
sions which  it  concerns,  and  it  is  improbable  that 
it  will  be  superseded  in  many  years.  The  work  is 
simply  indispensable  to  every  physician,  and  nearly 
so  to  every  liberally-educated  lawyer,  and  we 
heartily  commend  the  present  edition  to  both  pro- 
fessions.— Albany  Law  Journal,  March  26, 1881. 


By  the  Same  Author. 

The  Principles  and  Practice  of  Medical  Jurisprudence.  Third  edition. 
In  two  handsome  octavo  volumes,  containing  1416  pages,  with  188  illustrations.  Cloth,  $10 ; 
leather,  $12.    Just  ready. 

For  years  Dr.  Taylor  was  the  highest  authority 


in  England  upon  the  subject  to  which  he  gave 
especial  attention.  His  experience  was  vast,  his 
judgment  excellent,  and  his  skill  beyond  cavil.  It 
is  therefore  well  that  the  work  of  one  who,  as  Dr. 
Stevenson  says,  had  an  "  enormous  grasp  of  all 


matte-s  connected  with  the  subject,"  should  be 
brought  up  to  the  present  day  and  continued  in 
its  authoritative  position.  Tc  accomplish  this  re- 
sult Dr.  Stevenson  has  subjected  it  to  most  careful 
editing,  bringing  it  well  up  to  the  times. — Ameri- 
can Journal  of  the  Medical  Sciences,  Jan.  1884. 


By  the  Same  Author. 

Poisons  in  Relation  to  Medical  Jurisprudence  and  Medicine.  Third 
American,  from  the  third  and  revised  English  edition.  In  one  large  octavo  volume  of  788 
pages.    Cloth,  $5.50 ;  leather,  $6.50. 

FEFJPER,  AUGUSTUS  J.,  M.  8.,  M.  B,,  F.  M.  C.  S., 

Examiner  in  Forensic  Medicine  at  the  University  of  London. 
Forensic  Medicine.   In  one  pocket-size  12mo.  volume.  Preparing.  See  Students^ 
Series  of  Manuals,  page  3. 

LEA,  SENBT  C. 

Superstition  and  Force :  Essays  on  The  Wager  of  Law,  The  Wager  of 
Battle,  The  Ordeal  and  Torture.  Third  revised  and  enlarged  edition.  In  one 
handsome  royal  12mo.  volume  of  552  pages.    Cloth,  $2.50 

This  valuable  work  is  in  reality  a  history  of  civ- 
ilization as  interpreted  by  the  progress  of  jurispru- 
dence .  In  "  Superstition  and  Force  we  have  a 
philosophic  survey  of  the  long  period  intervening 
between  primitive  barbarity  and  civilized  enlight^ 
enment.    There  is  not  a  chapter  in  the  work  that 


should  not  be  most  carefully  studied ;  and  however 
well  versed  the  reader  may  be  in  the  science  of 
jurisprudence,  he  will  find  much  in  Mr.  Lea's  vol- 
ume of  which  he  was  previously  ignorant.  The 
book  is  a  valuable  addition  to  the  literature  of  so- 
cial science. —  Westminster  Review,  Jan.  1880. 


By  the  Same  Author. 
Studies  in  Church  History.   The  Rise  of  the  Temporal  Power— Ben- 
efit of  Clergy— Excommunication 


In  one  very  handsome  royal 


octavo  volume  of  605  pages.    Cloth,  $2.50. 

The  author  is  pre-eminently  a  scholar.  He  takes 
un  every  topic  allied  with  the  leading  theme,  and 
traces  it  out  to  the  minutest  detail  with  a  wealth 
of  knowledge  and  impartiality  of  treatment  that 
compel  admiration.  The  amount  of  information 
compressed  into  the  book  is  extraordinary.  In  no 
other  single  volume  is  the  development  of  the 


New  edition. 
Just  ready. 

primitive  church  traced  with  so  much  clearness, 
and  with  so  definite  a  perception  of  complex  or 
conflicting  sources.  The  fifty  pages  on  the  growth 
of  the  papacy,  for  instance,  are  admirable  for  con- 
ciseness and  freedom  from  prejudice. — Boston 
Traveller,  May  3, 1883. 
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